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Use Principles in Figure 9.1, including reinforcement of behavioral

interventions (weight management and physical activity) and provision
of DSMES to meet individualized treatment goals

LN

o

Consider GLP-1 RA in most patients prior to insulin?
INITIATION: Initiate appropriate starting dose for agent selected (varies within class)
TITRATION: Gradual titration to maintenance dose (varies within class)

If already on GLP-1 RA or if GLP-1 RA
not appropriate OR insulin preferred

L L R P P PP PP PP PP PP P PP P PPP PP

Add basal insulin®

Choice of basal insulin should be based on patient-specific considerations, including cost.
Refer to Table 9.3 for insulin cost information.

4

Add basal analog or bedtime NPH insulin
INITIATION: Start 10 IU a day OR 0.1-0.2 IU/kg a day
TITRATION:
= Set FPG target (see Section 6: Glycemic Targets)

* Choose evidence-based titration algorithm, e.g., increase 2 units every 3 days to
reach FPG target without hypoglycemia

= For hypoglycemia determine cause, if no clear reason lower dose by 10-20%

If on bedtime NPH, consider converting to
twice-daily NPH regimen

Conversion based on individual needs and current

glycemic control. The following is one possible approach:

INITIATION:

Add prandial insulin®
Usually one dose with the largest meal or meal with greatest PPG excursion; prandial
insulin can be dosed individually or mixed with NPH as appropriate

INITIATION: TITRATION: = Total dose = 80% of current bedtime NPH dose
= 4 |U a day or 10% of basal = Increase dose by 1-2 |U or = 2/3 given in the morning
insulin dose 10-15% twice weekly

= 1/3 given at bedtime
TITRATION:
» Titrate based on individualized needs

= |f A1C <8% (64 mmol/mol) consider
lowering the basal dose by 4 |U a
day or 10% of basal dose

= For hypoglycemia determine
cause, if no clear reason lower
corresponding dose by 10-20%

7~
¢ A 4 JI
Stepwise additional Consid If-mixed/split insulin regi Consider twice daily premix
injections of Can adjust NPH and short/rapid-acting insulins insulin regimen
prandial insulin separately INITIATION:
(i.e., two, then three INITIATION: = Usually unit per unit

additional injections) at the same total

= Total NPH dose = 80% of current NPH dose SRR
insulin dose, but may

¢ * 2/3 given before breakfast require adjustment to
= 1/3 given before dinner individual needs
Proceed to full = Add 4 U of short/rapid-acting insulin to each TITRATION:
basal-bolus regimen injection or 10% of reduced NPH dose » Titrate based on

TITRATION: individualized needs

= Titrate each component of the regimen

(i.e., basal insulin and
prandial insulin with

each meal) based on individualized needs
. Consider insulin as the first i if of ongoing of are present, when A1C levels (>10% [86 mmol/mol]) or blood glucose levels
(2300 mg/dL [16.7 mmol/L]) are very high, or a of type 1 isa
When GLP-1 RA, ider: patient p AlC i ight: effect, or freq of inj If CVD, GLP-1 RA with proven CVD benefit.
For patients on GLP-1 RA and basal insulin combination, consider use of a fixed-ratio combination product (iDegLira or iGlarLixi).
Consider switching from evening NPH to a basal analog if the patient ps hypogly and/or forgets to NPH in the evening and would be better managed
with an AM dose of a long-acting basal insulin.
If adding prandial insulin to NPH, of a self: d or insulin regimen to decrease the number of injections required.

Figure 9.2—Intensifying toinjectable therapies. DSMES, diabetes self-management education and support; FPG, fasting plasma glucose; 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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Recommendations for the Treatment of S
Confirmed Hypertension in People With Diabetes \g ‘

[ Initial BP >140/90 and

<160/100 mmHg

] [ Initial BP 2160/100 mmHg ]

Y

[ Start one agent ] ( Lifestyle management ]

[ Start two agents ]

Y

v

( Albuminuria* } ( Albuminuria* }
| | | |
No Yes No Yes
Start one drug: Start: Start drug from Start:
* ACEi * ACEi or ARB 2 of 3 options: * ACEi or ARB
* ARB * ACEi or ARB and
e CCB*** e CCB*** e CCB*** or Diuretic**

¢ Diuretic**

¢ Diuretic**

l

Assess BP Control and Adverse Effects

Treatment tolerated Not meeting target Adverse effects
and target achieved *
* Add agent from Consider change to
[ Continue therapy ] complementary drug class: alternative medication:
* ACEi or ARB * ACEi or ARB
{__» ° cthtl ° CCB..‘
¢ Diuretic** * Diuretic**
Not meeting target
on two agents l l ‘:‘#’e‘i’tsse ’ l

Treatment tolerated

Assess BP Control and Adverse Effects

Not meeting target or

and target achieved adverse effects using a drug
‘ from each of three classes

Consider Addition of Mineralocorticoid Receptor Antagonist;

( Continue therapy ]

Refer to Specialist With Expertise in BP Management

Figure 10.1—Recommendations for the treatment of confirmed hypertension in people with diabetes. *An ACE 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).

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
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New-Onset Diabetes in Youth With Overweight or Obesity
Initiate lifestyle management and diabetes education

A1C <8.5%
L No acidosis or ketosis )
e ‘ N

=  Metformin PO b.i.d.
« Titrate up to 2,000 mg per day
as tolerated

A1C 28.5%
No acidosis with or without ketosis

!

e B
= Basal insulin: start at 0.5 units/kg/day
and escalate every 2-3 days based on

Aclidosis and/or DKA and/or HHNK

)

= Manage DKA or HHNK

= |.v. insulin until acidosis resolves, then
subcutaneous, as for type 1 diabetes until
antibodies are known

SMBG
= Metformin
« Titrate up to 2,000 mg per day
as tolerated
. ‘ J
> ( 1 <t
L J
NEGATIVE POSITIVE

= Continue or start metformin
=  Wean insulin guided by SMBG values

A1C goals not met

= Consider adding liraglutide

= |nitiate add-on insulin or continue insulin therapy—

basal insulin to maximum 1.5 units/kg/day

A1C goals not met

for type 1 diabetes
= Discontinue metformin

[- Continue or initiate MDI insulin or pump therapy, as

statement “Evaluation and Management of Youth-Onset Type 2 Diabetes” (2). DKA, diabetic ketoacidosis; HHNK, hyperosmolar hyperglycemic

Figure 13.1—Management of new-onset diabetes in youth with overweight or obesity. A1C 8.5% = 69 mmol/mol. Adapted from the ADA position

nonketotic syndrome; MDI, multiple daily injections.

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 interventions may
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 drugs—
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/or A1C =8.5% (69 mmol/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
in measures of glucose or 3-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
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S$156 Older Adults
I EE———————————————————————————.

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. Itisimportant to match 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

Diabetes Care Volume 43, Supplement 1, January 2020

may impair their ability to follow their
regimen safely. Individualized glycemic
goals should be established (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 and medical supportin 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.

Simplification of Complex Insulin Therapy

[ Patient on basal (long- or intermediate-acting) and/or mealtime (short- or rapid-acting) insulins¥* )

[ Patient on premixed insulin§ J

Use 70% of total dose as

Y

[ Change timing from bedtime to morning J

basal only in the moming

5 N

Titrate dose of basal insulin based on fasting
fingerstick glucose test results over a week

Fasting Goal: 90150 mg/dL (4.9-8.3 mmollL)
= May change goal based on overall health
and goals of care™

Ve
If 50% of the fasting fingerstick glucose
values are over the goal:
= 1 dose by 2 units

If >2 fasting fingerstick values/week are <80
mg/dL (4.4 mmolL):
. = | dose by 2 units

Additional Tips

If mealtime insulin 10 units/dose:
= Discontinue mealtime insulin and add
noninsulin agent(s)

If mealtime insulin >10 units/dose:
= | dose by 50% and add noninsulin
agent

Titrate mealtime insulin doses down as
noninsulin agent doses are increased
with aim to discontinue mealtime insulin

If eGFR is 245 mg/dL, start metformin 500 mg
daily and increase dose every 2 weeks, as
tolerated

= If eGFR is <45 mg/dL, patient is already
taking metformin, or metformin isn't tolerated,
proceed to second-line agent

( Add noninsulin agents:

v y

-

Using patient and drug characteristics to guide decision making, as depicted in

\

= Do not use short-acting insulin at bedtime
= While adjusting mealtime insulin, may use simplified

sliding scale, for example: o
o Premeal glucose >250 mg/dL (13.9 mmollL),

give 2 units of short- or rapid-acting insulin .
o Premeal glucose >350 mg/dL (19.4 mmollL),

give 4 units of short- or rapid-acting insulin .
= Stop sliding scale when not needed daily
(S

Fig. 8.1 and Table 9.1, select additional agent(s) as needed:

Every 2 weeks, adjust insulin dose and/or add glucose-lowering agents based on
fingerstick glucose testing performed before lunch and before dinner

Goal: 90-150 mg/dL (4.9-8.3 mmol/L) before meals; may change

goal based on overall health and goals of care**

If 50% of premeal fingerstick values over 2 weeks are above goal, increase the
dose or add another agent

If >2 premeal fingerstick values/week are <80 mg/dL (4.9 mmol/L),

decrease the dose of medication

i

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. ¥Mealtime 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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