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Figure9.2—Intensifying to injectable therapies.DSMES,diabetes self-managementeducationandsupport; FPG, fastingplasmaglucose;FRC,fixed-ratio
combination; GLP-1 RA, glucagon-like peptide 1 receptor agonist; max, maximum; PPG, postprandial glucose. Adapted from Davies et al. (33).
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drugs belonging to different classes at
adequate doses. Prior to diagnosing re-
sistant hypertension, a number of other
conditions should be excluded, including

medication nonadherence, white coat
hypertension, and secondary hyperten-
sion. In general, barriers to medication
adherence (such as cost and side effects)

should be identified and addressed (Fig.
10.1). Mineralocorticoid receptor antag-
onists are effective for management of
resistant hypertension in patients with

Figure 10.1—Recommendations for the treatment of confirmedhypertension in peoplewith diabetes. *AnACE inhibitor (ACEi) or angiotensin receptor
blocker (ARB) is suggested to treat hypertension for patients with urine albumin-to-creatinine ratio 30–299 mg/g creatinine and strongly
recommended for patients with urine albumin-to-creatinine ratio $300 mg/g creatinine. **Thiazide-like diuretic; long-acting agents shown to
reduce cardiovascular events, such as chlorthalidone and indapamide, are preferred. ***Dihydropyridine calcium channel blocker (CCB). BP, blood
pressure. Adapted from de Boer et al. (17).
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and maintaining a healthy weight, and
exercising regularly. A family-centered
approach to nutrition and lifestyle
modification is essential in children
with type 2 diabetes, and nutrition rec-
ommendations should be culturally ap-
propriate and sensitive to family
resources (see Section 5 “Facilitating
Behavior Change and Well-being to Im-
prove Health Outcomes,” https://doi
.org/10.2337/dc20-S005). Given the com-
plex social and environmental context
surrounding youth with type 2 diabetes,
individual-level lifestyle interventionsmay
not be sufficient to target the complex
interplay of family dynamics,mental health,
community readiness, and the broader
environmental system (2).
A multidisciplinary diabetes team,

including a physician, diabetes nurse
educator, registered dietitian, and psy-
chologist or social worker, is essential.
In addition to achieving glycemic tar-
gets and self-management education

(185–187), initial treatment must include
management of comorbidities such as
obesity, dyslipidemia, hypertension, and
microvascular complications.
Current pharmacologic treatment op-

tions for youth-onset type 2 diabetes
are limited to three approved drugsd
insulin, metformin, and liraglutide (2).
Presentation with ketoacidosis or marked
ketosis requires a period of insulin ther-
apy until fasting and postprandial glyce-
mia have been restored to normal or
near-normal levels. Metformin therapy
may be used as an adjunct after resolu-
tion of ketosis/ketoacidosis. Initial treat-
ment should also be with insulin when
the distinction between type 1 diabetes
and type 2 diabetes is unclear and in
patients who have random blood glu-
cose concentrations $250 mg/dL (13.9
mmol/L)and/orA1C$8.5%(69mmol/mol)
(188).
When insulin treatment is not

required, initiation of metformin is

recommended. The Treatment Options
for Type 2 Diabetes in Adolescents and
Youth (TODAY) study found that metfor-
min alone provided durable glycemic
control (A1C #8% [64 mmol/mol] for
6 months) in approximately half of the
subjects (189). The RISE Consortium
study did not demonstrate differences
inmeasures of glucose orb-cell function
preservation between metformin and
insulin, but there was more weight gain
with insulin (190).
To date, the TODAY study is the only

trial combining lifestyle and metformin
therapy in youth with type 2 diabetes;
the combination did not perform better
than metformin alone in achieving du-
rable glycemic control (189).
A recent randomized clinical trial in

children aged 10–17 years with type 2
diabetes demonstrated the addition of
subcutaneous liraglutide (up to 1.8 mg
daily) to metformin (with or without
basal insulin) as safe and effective to

Figure 13.1—Management of new-onset diabetes in youth with overweight or obesity. A1C 8.5%5 69 mmol/mol. Adapted from the ADA position
statement “Evaluation and Management of Youth-Onset Type 2 Diabetes” (2). DKA, diabetic ketoacidosis; HHNK, hyperosmolar hyperglycemic
nonketotic syndrome; MDI, multiple daily injections.
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agents. Cost may be an important con-
sideration, especially as older adults
tend to be on many medications and
live on fixed incomes (47). Accordingly,
the costs of care and insurance coverage
rules should be considered when devel-
oping treatment plans to reduce the risk
of cost-related nonadherence (48,49).
See Tables 9.2 and 9.3 for median
monthly cost in the U.S. of noninsulin
glucose-lowering agents and insulin, re-
spectively. It is important tomatch com-
plexity of the treatment regimen to the
self-management ability of older pa-
tients and their available social and
medical support. Many older adults
with diabetes struggle to maintain the
frequent blood glucose testing and insu-
lin injection regimens they previously fol-
lowed, perhaps for many decades, as
they develop medical conditions that

may impair their ability to follow their
regimen safely. Individualized glycemic
goals shouldbeestablished (Fig. 6.3) and
periodically adjusted based on coexist-
ing chronic illnesses, cognitive function,
and functional status (2). Tight glycemic
control in older adults with multiple
medical conditions is considered over-
treatment and is associated with an
increased risk of hypoglycemia; unfor-
tunately, overtreatment is common in
clinical practice (50–54). Deintensifica-
tion of regimens in patients taking non-
insulin glucose-lowering medications
can be achieved by either lowering
the dose or discontinuing some medi-
cations, so long as the individualized
glycemic target is maintained. When pa-
tients are found to have an insulin
regimen with complexity beyond their
self-management abilities, lowering

the dose of insulin may not be ade-
quate (55). Simplification of the insulin
regimen to match an individual’s self-
management abilities and their avail-
able social andmedical support in these
situations has been shown to reduce
hypoglycemia and disease-related dis-
tress without worsening glycemic con-
trol (56–58). Fig. 12.1 depicts an
algorithm that can be used to simplify
the insulin regimen (56). There are
now multiple studies evaluating de-
intensification protocols; in general,
the studies demonstrate that de-
intensification is safe and possibly
beneficial for older adults (59). Table
12.2 provides examples of and rationale
for situations where deintensification
and/or insulin regimen simplifica-
tion may be appropriate in older
adults.

Figure 12.1—Algorithm to simplify insulin regimen for older patients with type 2 diabetes. eGFR, estimated glomerular filtration rate. *Basal insulins:
glargine U-100 and U-300, detemir, degludec, and human NPH. **See Table 12.1.UMealtime insulins: short-acting (regular human insulin) or rapid-
acting (lispro, aspart, and glulisine). §Premixed insulins: 70/30, 75/25, and 50/50 products. Adapted with permission from Munshi and colleagues
(56,82,83).
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