cycle; (2) fatty-acid β-oxidation disorders; (3) electron transfer disturbances; and (4) ketogenesis disorders. Finally, defects in gluconeogenesis (fructose-1, 6-biphosphatase) have been reported to result in
recurrent hypoglycemia and lactic acidosis.
Postprandial Hypoglycemia Inborn errors of metabolism resulting in
postprandial hypoglycemia are also rare. These errors include (1) glucokinase, SUR1, and Kir6.2 potassium channel mutations; (2) congenital disorders of glycosylation; and (3) inherited fructose intolerance.
Exercise-Induced Hypoglycemia Exercise-induced hypoglycemia, by
definition, follows exercise. It results in hyperinsulinemia caused by
increased activity of monocarboxylate transporter 1 in β cells.

APPROACH TO THE PATIENT:
Hypoglycemia
In addition to the recognition and documentation of hypoglycemia
as well as its treatment (often on an urgent basis), diagnosis of the
hypoglycemic mechanism is critical for the selection of therapy that
prevents, or at least minimizes, recurrent hypoglycemia.

DIAGNOSIS OF THE HYPOGLYCEMIC MECHANISM
In a patient with documented hypoglycemia, a plausible hypoglycemic mechanism can often be deduced from the history, physical
examination, and available laboratory data (Table 420-1). Drugs,
particularly alcohol or agents used to treat diabetes, should be the
first consideration—even in the absence of known use of a relevant
drug—given the possibility of surreptitious, accidental, or malicious
drug administration. Other considerations include evidence of a
relevant critical illness, hormone deficiencies (less commonly), and a
non-β-cell tumor that can be pursued diagnostically (rarely). Absent
one of these mechanisms in an otherwise seemingly well individual,
the physician should consider endogenous hyperinsulinism and
proceed with measurements and assessment of symptoms during
spontaneous hypoglycemia or under conditions that might elicit
hypoglycemia.
URGENT TREATMENT
If the patient is able and willing, oral treatment with glucose tablets or glucose-containing fluids, candy, or food is appropriate. A
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PREVENTION OF RECURRENT HYPOGLYCEMIA
Prevention of recurrent hypoglycemia requires an understanding of
the hypoglycemic mechanism. Offending drugs can be discontinued or their doses reduced. Hypoglycemia caused by a sulfonylurea
can persist for hours or even days. Underlying critical illnesses can
often be treated. Cortisol and growth hormone can be replaced if
levels are deficient. Surgical, radiotherapeutic, or chemotherapeutic
reduction of a non–islet cell tumor can alleviate hypoglycemia even
if the tumor cannot be cured; glucocorticoid or growth hormone
administration also may reduce hypoglycemic episodes in such
patients. Surgical resection of an insulinoma is curative; medical
therapy with diazoxide or octreotide can be used if resection is not
possible and in patients with a nontumor β-cell disorder. Partial
pancreatectomy may be necessary in the latter patients. The treatment of autoimmune hypoglycemia (e.g., with glucocorticoid or
immunosuppressive drugs) is problematic, but these disorders are
sometimes self-limited. Failing these treatments, frequent feedings and avoidance of fasting may be required. Administration of
uncooked cornstarch at bedtime or even an overnight intragastric
infusion of glucose may be necessary for some patients.

421

Disorders of Lipoprotein
Metabolism
Daniel J. Rader, Helen H. Hobbs

Lipoproteins are complexes of lipids and proteins that are essential
for transport of cholesterol, triglycerides, and fat-soluble vitamins.
Previously, lipoprotein disorders were the purview of specialized
lipidologists, but the demonstration that lipid-lowering therapy significantly reduces the clinical complications of atherosclerotic cardiovascular disease (ASCVD) has brought the diagnosis and treatment
of these disorders into the domain of the internist. The number of
individuals who are candidates for lipid-lowering therapy continues
to increase. Therefore, the appropriate diagnosis and management
of lipoprotein disorders is of critical importance in the practice of
medicine. This chapter reviews normal lipoprotein physiology, the
pathophysiology of disorders of lipoprotein metabolism, the effects of
diet and other environmental factors that influence lipoprotein metabolism, and the practical approaches to the diagnosis and management
of lipoprotein disorders.
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RECOGNITION AND DOCUMENTATION
Hypoglycemia is suspected in patients with typical symptoms; in
the presence of confusion, an altered level of consciousness, or a
seizure; or in a clinical setting in which hypoglycemia is known
to occur. Blood should be drawn, whenever possible, before the
administration of glucose to allow documentation of a low plasma
glucose concentration. Convincing documentation of hypoglycemia requires the fulfillment of Whipple’s triad. Thus, the ideal
time to measure the plasma glucose level is during a symptomatic
episode. A normal glucose level excludes hypoglycemia as the cause
of the symptoms. A low glucose level confirms that hypoglycemia
is the cause of the symptoms, provided the latter resolve after the
glucose level is raised. When the cause of the hypoglycemic episode
is obscure, additional measurements—made while the glucose
level is low and before treatment—should include plasma insulin,
C-peptide, proinsulin, and β-hydroxybutyrate levels; also critical
are screening for circulating oral hypoglycemic agents and assessment of symptoms before and after the plasma glucose concentration is raised.
When the history suggests prior hypoglycemia and no potential mechanism is apparent, the diagnostic strategy is to evaluate
the patient as just described and assess for Whipple’s triad during
and after an episode of hypoglycemia. On the other hand, while it
cannot be ignored, a distinctly low plasma glucose concentration
measured in a patient without corresponding symptoms raises the
possibility of an artifact (pseudohypoglycemia).

reasonable initial dose is 20 g of glucose. If the patient is unable
or unwilling (because of neuroglycopenia) to take carbohydrates
orally, parenteral therapy is necessary. IV administration of glucose
(25 g) should be followed by a glucose infusion guided by serial
plasma glucose measurements. If IV therapy is not practical, SC or
IM glucagon (1.0 mg in adults) can be used, particularly in patients
with T1DM. Because it acts by stimulating glycogenolysis, glucagon
is ineffective in glycogen-depleted individuals (e.g., those with
alcohol-induced hypoglycemia). Glucagon also stimulates insulin
secretion and is therefore less useful in T2DM. The somatostatin
analogue octreotide can be used to suppress insulin secretion in
sulfonylurea-induced hypoglycemia. These treatments raise plasma
glucose concentrations only transiently, and patients should therefore be urged to eat as soon as is practical to replete glycogen stores.

Lipoprotein Metabolism
Lipoprotein Classification and Composition
Lipoproteins are large macromolecular complexes composed of lipids
and proteins that transport poorly soluble lipids (primarily triglycerides, cholesterol, and fat-soluble vitamins) through body fluids
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