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Management of Type 2 Diabetes in 2017
Getting to Goal
More than 29 million people in the United States and
420 million globally have diabetes, with a projected
global prevalence of 642 million by 2040.1,2 This accelerating pandemic comes with high personal and financial costs to the individual, society, and the economy. The
expanding number of antihyperglycemic medication options for type 2 diabetes, often involving different
mechanisms of action and safety profiles, can be a challenge for clinicians, and the increasing complexity of diabetes management requires a well-informed strategy for
prevention and treatment of this disease.
In this Viewpoint, we highlight the importance of
patient-centered goals for glucose-lowering therapy, the
essential role of lifestyle modification, the mechanisms
of action of current therapeutic options and their risks
and benefits, and briefly comment on the recent cardiovascular outcomes trials mandated by the US Food
and Drug Administration (FDA).

Patient-Centered Goals
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The American Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD) have
proposed a set of patient and disease characteristics that
have utility in guiding a patient-centered approach for the
management of type 2 diabetes.3 Some patient characteristicssupportmoreandotherssupportlessaggressiveglucose control. Specifically, tight glucose control (hemoglobinA1c level<7.0%)isrecommendedforanewlydiagnosed
patient with diabetes but without disease complications
and with a long life expectancy. For patients with longstanding diabetes, short life expectancy, severe diabetes–
related complications, comorbidities, or the inability to
safelyimplementandfollowanintensiveregimen,thegoal
istodevelopasimplestrategyfocusedonsafetyandavoidance of hypoglycemia. Establishing and discussing the
goals of therapy with patients are important.

Behavior Change and Use of Team Support
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All strategies to improve blood glucose control will involve patient engagement in diabetes self-management
and lifestyle change. Formal diabetes education
about diet, physical activity, blood glucose monitoring,
pharmacotherapy-related issues, and screening for complications is imperative both at the outset and at regular
follow-up intervals.4 Most health care systems have dietitians and certified diabetes educators for such patient
support. These resources are underused. These support
services complement and augment the primary care clinician’s role in endorsing the importance of lifestyle behaviors at each visit.
Most patients with diabetes will need to move from
lifestyle management alone to lifestyle management
combined with pharmacological therapy to reach glyce-

mic targets. It is important to communicate the progressive nature of the disease process to patients so they do
not perceive that their lifestyle “failed” or that they are
at fault. Patients with diabetes also require attention to
microvascular risks, cholesterol and blood pressure management, and assessment of depression.

Pharmacological Management
All FDA-approved medications for treating hyperglycemia
in type 2 diabetes lower hemoglobin A1c levels by 0.6% to
1.5%. The guidelines published by different associations
are not entirely consistent, but they agree on a set of principles including (1) set a glycemia or hemoglobin A1c goal;
(2) start with metformin in most patients; (3) use combination therapy to achieve the glycemic goals; (4) avoid hypoglycemia;and(5)understandmedicationadverseeffect
profiles(Figure).Theuseofmetforminasfirst-linetherapy
is based on its glucose-lowering efficacy, safety profile,
weight neutrality, and reasonable cost. Metformin therapy
should be titrated to minimize gastrointestinal adverse effects. One small cardiovascular outcomes trial and cohort
data also suggest cardioprotection with metformin.5

Combination Therapy
The guidelines from the ADA and EASD indicate that any
FDA-approved second agent can be used in combination with metformin, whereas the American Association of Clinical Endocrinologists recommends either incretin-based therapy or sodium glucose transporter 2
(SGLT2) inhibition agents.3,6 Importantly, clinicians
should not wait until the patient’s glycemic control deteriorates before adding a second agent.
Historically, insufficient insulin secretion was treated
with either the insulin secretagogue sulfonylureas
(currently glibenclamide or glipizide) or insulin replacement therapy. Both have good glucose-lowering efficacy,
and confer risk for hypoglycemia and weight gain. Pioglitazone, an additional effective option, is not one of the
medications recommended by the American Association
of Clinical Endocrinologists, possibly due to concern about
an increased risk of heart failure and weight gain.

Incretin-Based Therapies
Incretin-based therapies augment glucose-dependent
insulin secretion and confer a low risk of hypoglycemia.
These agents include injectable glucagon-like peptide 1
receptor agonists (GLP1RA) and dipeptidyl peptidase 4
(DPP4) inhibitors. Glucagon-like peptide 1 is a hormone
secreted by the distal small intestine in response to food
ingestion. It augments glucose-dependent insulin secretion, decreases islet glucagon secretion, slows
gastric emptying, and increases satiety. Glucagon-like
peptide 1 is rapidly degraded by the enzyme DPP4.
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Figure. Glucose Management for Patients With Type 2 Diabetes
Glucose management for patients with type 2 diabetes
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Dipeptidyl peptidase 4 inhibitors maintain endogenous GLP1
concentrations, modestly lower blood glucose, are weight neutral,
and do not cause hypoglycemia.
Injectable GLP1RA increases GLP1 to pharmacological levels,
robustly lowers blood glucose level, and facilitates weight loss
without a risk for hypoglycemia (except when used with insulin or
sulfonylureas). Glucagon-like peptide 1 can be associated with transient nausea and vomiting (lasting 1-3 months). It is essential to communicate with the patient about the risk of nausea prior to titration
with GLP1RA agents and, if needed, treat the gastrointestinal adverse effects to improve adherence. Recently published trials on cardiovascular outcomes demonstrate a cardiovascular benefit of 2
agents in this class: liraglutide7 and semaglutide.8

Sodium Glucose Transporter 2
Sodium glucose transporter 2 inhibitors decrease renal reabsorption
of glucose in the proximal tubule by blocking the sodium glucose

A patient with hemoglobin A1c level greater than 9% (goal of <7%)
taking metformin and noninsulin medications will require insulin
therapy.3,6 Patient- or clinician-guided titration of basal insulin to fasting blood glucose goals is safe and effective. A common strategy is
to start with a low dose of long-acting insulin at bedtime (approximately 10 units) and titrate to a fasting blood glucose level of less
than 120 mg/dL. This starting dose will not cause hypoglycemia, but
insulin titration is crucial (30-50 units usually will be needed).
Basal insulin can be added to any regimen. It is safe and effective
to combine basal insulin with metformin, GLP1RA, SGLT2, or pioglitazone to achieve glucose control. Two formulations of single-injection
therapycombininglong-actinginsulinandGLP1wererecentlyapproved
bytheFDA.Thiscombinationdemonstratesexcellentglucose-lowering
effects, weight neutrality or weight loss, and minimal cases of hypoglycemia. Consideration of efficacy, adverse effects, and cost of each
medication is necessary to improve adherence and outcomes.

Summary
Patient-centered diabetes management can be accomplished with
lifestyle modification and combination therapy. Metformin is an optimal first-line agent; newer GLP1 and SGLT2 agents have efficacy
for glucose lowering coupled with weight loss and potential cardiovascular risk reduction; and insulin therapy is generally safe and effective for patients not controlled with noninsulin agents. In younger,
healthy, newly diagnosed patients, a hemoglobin A1c level less than
7% should be the goal; in older individuals with comorbidities, less
stringent goals with a focus on safety and avoidance of hypoglycemia are critical. Antihyperglycemic therapy should be combined with
evidence-based treatment of cholesterol and blood pressure for cardiovascular risk reduction. Although the cardiovascular benefits of
SGLT2 and GLP1 agents merit consideration, these medications are
not replacements for statin therapy or blood pressure management for reducing the risk of cardiovascular disease.
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