with type 1 and type 2 DM. Addition of pramlintide produces a modest reduction in the HbA1c and seems to dampen meal-related glucose
excursions. In type 1 DM, pramlintide is started as a 15-μg SC injection before each meal and titrated up to a maximum of 30–60 μg as
tolerated. In type 2 DM, pramlintide is started as a 60-μg SC injection
before each meal and may be titrated up to a maximum of 120 μg.
The major side effects are nausea and vomiting, and dose escalations
should be slow to limit these side effects. Because pramlintide slows
gastric emptying, it may influence absorption of other medications
and should not be used in combination with other drugs that slow GI
motility. The short-acting insulin given before the meal should initially
be reduced to avoid hypoglycemia and then titrated as the effects of the
pramlintide become evident. α-Glucosidase inhibitors are sometimes
used with insulin in type 1 DM.

Glucose-Lowering Agents Advances in the therapy of type 2 DM have
generated oral glucose-lowering agents that target different pathophysiologic processes in type 2 DM. Based on their mechanisms
of action, glucose-lowering agents are subdivided into agents that
increase insulin secretion, reduce glucose production, increase insulin
sensitivity, enhance GLP-1 action, or promote urinary excretion of
glucose (Table 418-5). Glucose-lowering agents other than insulin
(with the exception of amylin analogue and α-glucosidase inhibitors)
are ineffective in type 1 DM and should not be used for glucose management of severely ill individuals with type 2 DM. Insulin is sometimes the initial glucose-lowering agent in type 2 DM.
Biguanides  Metformin, representative of this class of agents, reduces
hepatic glucose production and improves peripheral glucose utilization slightly (Table 418-5). Metformin activates AMP-dependent
protein kinase and enters cells through organic cation transporters
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Insulin secretagogues—agents that affect the ATP-sensitive K+
channel Insulin secretagogues stimulate insulin secretion by interacting with the ATP-sensitive potassium channel on the beta cell (Chap.
417). These drugs are most effective in individuals with type 2 DM of
relatively recent onset (<5 years) who have residual endogenous insulin
production. First-generation sulfonylureas (chlorpropamide, tolazamide, tolbutamide) have a longer half-life, a greater incidence of hypoglycemia, and more frequent drug interactions, and are no longer used.
Second-generation sulfonylureas have a more rapid onset of action and
better coverage of the postprandial glucose rise, but the shorter half-life
of some agents may require more than once-a-day dosing. Sulfonylureas
reduce both fasting and postprandial glucose and should be initiated at
low doses and increased at 1- to 2-week intervals based on SMBG. In
general, sulfonylureas increase insulin acutely and thus should be taken
shortly before a meal; with chronic therapy, though, the insulin release
is more sustained. Glimepiride and glipizide can be given in a single
daily dose and are preferred over glyburide, especially in the elderly.
Repaglinide, nateglinide, and mitiglinide are not sulfonylureas but also
interact with the ATP-sensitive potassium channel. Because of their
short half-life, these agents are given with each meal or immediately
before to reduce meal-related glucose excursions.
Insulin secretagogues, especially the longer acting ones, have
the potential to cause hypoglycemia, especially in elderly individuals. Hypoglycemia is usually related to delayed meals, increased
physical activity, alcohol intake, or renal insufficiency. Individuals
who ingest an overdose of some agents develop prolonged and serious hypoglycemia and should be monitored closely in the hospital
(Chap. 420). Most sulfonylureas are metabolized in the liver to compounds (some of which are active) that are cleared by the kidney. Thus,
their use in individuals with significant hepatic or renal dysfunction
is not advisable. Weight gain, a common side effect of sulfonylurea
therapy, results from the increased insulin levels and improvement in
glycemic control. Some sulfonylureas have significant drug interactions with alcohol and some medications including warfarin, aspirin,
ketoconazole, α-glucosidase inhibitors, and fluconazole. A related
isoform of ATP-sensitive potassium channels is present in the myocardium and the brain. All of these agents except glyburide have a low
affinity for this isoform. Despite concerns that this agent might affect
the myocardial response to ischemia and observational studies suggesting that sulfonylureas increase cardiovascular risk, studies have not
shown an increased cardiac mortality with glyburide or other agents
in this class.

CHAPTER 418 Diabetes Mellitus: Management and Therapies

TYPE 2 DIABETES MELLITUS
General Aspects The goals of glycemia-controlling therapy for type 2
DM are similar to those in type 1 DM. Whereas glycemic control tends
to dominate the management of type 1 DM, the care of individuals
with type 2 DM must also include attention to the treatment of conditions associated with type 2 DM (e.g., obesity, hypertension, dyslipidemia, CVD) and detection/management of DM-related complications
(Fig. 418-2). Reduction in cardiovascular risk is of paramount importance because this is the leading cause of mortality in these individuals.
Type 2 DM management should begin with MNT (discussed
above). An exercise regimen to increase insulin sensitivity and promote weight loss should also be instituted. Pharmacologic approaches
to the management of type 2 DM include oral glucose-lowering agents,
insulin, and other agents that improve glucose control; most physicians and patients prefer oral glucose-lowering agents as the initial
choice. Any therapy that improves glycemic control reduces “glucose
toxicity” to beta cells and improves endogenous insulin secretion.
However, type 2 DM is a progressive disorder and ultimately requires
multiple therapeutic agents and often insulin in most patients.

(polymorphisms of these may influence the response to metformin). 2413
Recent evidence indicates that metformin’s mechanism for reducing
hepatic glucose production is to antagonize glucagon’s ability to generate cAMP in hepatocytes. Metformin reduces fasting plasma glucose
(FPG) and insulin levels, improves the lipid profile, and promotes
modest weight loss. An extended-release form is available and may
have fewer gastrointestinal side effects (diarrhea, anorexia, nausea,
metallic taste). Because of its relatively slow onset of action and gastrointestinal symptoms with higher doses, the initial dose should be low
and then escalated every 2–3 weeks based on SMBG measurements.
Metformin is effective as monotherapy and can be used in combination with other oral agents or with insulin. The major toxicity of
metformin, lactic acidosis, is very rare and can be prevented by careful
patient selection. Vitamin B12 levels are ~30% lower during metformin
treatment. Metformin should not be used in patients with renal insufficiency (glomerular filtration rate [GFR] <60 mL/min), any form
of acidosis, unstable congestive heart failure (CHF), liver disease, or
severe hypoxemia. Some feel that that these guidelines are too restrictive and prevent individuals with mild to moderate renal impairment
from being safely treated with metformin. The National Institute for
Health and Clinical Excellence in the United Kingdom suggests that
metformin be used at a GFR >30 mL/min, with a reduced dose when
the GFR is <45 mL/min. Metformin should be discontinued in hospitalized patients, in patients who can take nothing orally, and in those
receiving radiographic contrast material. Insulin should be used until
metformin can be restarted.
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