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Disclosure

» | have had no financial relationship over the past 12 months with
any commercial sponsor with a vested interest in this
presentation.




Learning Objectives

e Understand the role of injectable medications in diabetes
Mmanagement

e [dentify indications for injectable medications in diabetes
treatment based on patient factors

» Discuss the benefits and challenges of injectable medications for
diabetes




Glucagon-like, peptide-1 agonists

Exenatide (Byetta®) [l Liraglutide

Dulaglutide and extended (Victoza®)

(Trulicity®) release (Bydureon® e With insulin degludec
BCise™) (Xultophy 100/3.6®)

Lixisenatide

(Adlyxin®) Semaglutide

e With insulin glargine (Ozempic®)
(Soliqua 100/33®)




Glucagon-like, peptide-1 agonists

Helps your pancreas produce more insulin
when your blood sugar is high

' Helps prevent your liver from making and
releasing too much sugar
@ Slows down food leaving your stomach

https://www.ozempic.com/why-ozempic/how-ozempic-works.html




Glucose-dependent insulinotropic

polypeptide (GIP)/GLP-receptor agonist

- Tirzepatide (Mounjaro®)



insulin when blood - R excess sugar from making and
sugar is high the blood releasing too much
sugar

The body release . The body remove ' Stop the liver from

Reduce how much Slow down how
food is eaten quickly food
leaves the
stomach. This
lessens over time

https://mounjaro.lilly.com/what-is-mounjaro#how-
mounjaro-works




Goal: Cardiovascular and Kidney Risk Reduction in
High-Risk Individuals with Type 2 Diabetes*

+ASCVD"*

+Indicators of
high CVD risk

!

!

+ASCVD/indicators of high CVDrisk*

GLP-1RA¥
with proven
CVD benefit

SGLT2i* with
proven CVD
benefit

+HF

Current or prior
symptoms of HF
with documented
HFrEF or HFpEF

+CKD

eGFR <60 mL/min/1.73 m? OR
albuminuria (ACR =3.0 mg/mmol
[30 mg/g]). Repeat measurement
is required to confirm CKD

Goal: Achievement and Maintenance
of Weight and Glycemic Goals

+Achievement and maintenance
of glycemic goals

!

!

|

|

SCGLT2i*

with proven HF benefit
in this population

If A1C is above goal

« For individuals on a GLP-1 RA, consider adding
SGLT2i with proven CVD benefit or vice versa

= Pioglitazone®

+CKD (on maximally tolerated
dose of ACEi or ARB)

SGLT2i* with primary evidence
of reducing CKD progression

» SGLT2ican be started with
eGFR =20 mL/min/1.73 m?

« Continue until initiation of
dialysis or transplantation

» Glucose-lowering efficacy is reduced
with eGFR <45 mL/min/1.73 m?

GLP=-1RA" with proven CKD benefit

‘

If A1C is above goal, for individuals
on SGLT2i, consider incorporating
a GLP-1RA or vice versa

Efficacy
for weight
OSSN
Very high:

Semaglutide,
tirzepatide

High:
Dulaglutide,
liraglutide

Intermediate:
GLP 1 RA (not

Metformin,
DPP-4i

Metformin or other agent (including
combination therapy) that provides
adequate EFFICACY to achieve and
maintain glycemic treatment goals

Prioritize avoidance of hypoglycemia
in high-risk individuals

Dulaglutide (high dose), semaglutide,
tirzepatide, insulin
Combination oral, combination

injectable (GLP-1 RA and insulin)

High:
P-1 RA (not listed above), me'l:fonnln

American Diabetes Association 2025




If additional cardiovascular and kidney risk reduction, management of other
metabolic comorbidities, andfor glycemic lowering is needed

A 4

If A1C is above goal or significant hypoglycemia or
hyperglycemia or barriers to care are identified

+Mitigating risk of MASLD or MASH

Agents with potential benefit in MASLD or MASH
GLP-1 RA, dual GIP and GLP-1RA, pioglitazone, or combination of GLP-1 RA with pioglitazone
Use insulin in the setting of decompensated cirrhosis

Refer to DSMES to support self-efficacy in achievement of
treatment goals

Consider technology (e.g., diagnostic or personal CGM) to
identify therapeutic gaps and tailor therapy

Identify and address SDOH that impact achievement of
treatment goals

American Diabetes Association 2025




GLP-1 agonists, GIP/GLP-1 agonists

« Adverse Effects
o Gl effects (diarrhea, nausea)

e Injection site reactions




Medication Discontinuation due to adverse
effects

Dulaglutide (1.5 mg) ~11in 15 patients

Exenatide ~11in 24 patients (Byetta); ~1in 22
patients (Bydureon Bcise)

Liraglutide (2.8 mq) ~11in 18 patients

Semaglutide (1 mq) ~11in 10 patients

Tirzepatide (25 mq) ~1in 16 patients




GLP-1 agonists, GIP/GLP-1 agonists

« Advantages
« Weight loss

« Most are given once weekly

« A1c reduction

e Low risk of hypoglycemia when used as monotherapy
« Reduces postprandial glucose

e Cardiovascular benefit (some)

e Renal benefit (some)




GLP-1 agonists, GIP/GLP-1 agonists

« Disadvantages
e Injectable

e Cost

« Warnings about gallbladder disease (low risk) and pancreatitis
(unclear association)

 Contraindicated in patients with personal or family history of
medullary thyroid cancer or patients with multiple endocrine
neoplasia type 2

* Rapid glycemic improvement associated with diabetic
retinopathy complications




GLP-1 agonists, GIP/GLP-1 agonists

e Patient Education
e Nausea

e How to inject
« Storage
» Delayed doses




GLP-1 agonists, GIP/GLP-1 agonists

ace in Therapy
Patients with established ASCVD or at high risk

Patients with renal disease

Patients with a compelling need to minimize
nypoglycemia

Patients with a compelling need to minimize weight
gain or promote weight loss




N

Exenatide XR

Lixisenatide 10
mc

9
9

Dulaglutide

Semaglutide (oral) Elule!
Semaglutide
(subcut)

Tirzepatide




Insulin/GLP-1 Combination Drugs

 Products:
e Insulin degludec/liraglutide (Xultophy 100/2.6®)

« Insulin glargine/lixisenatide (Soliqua 100/33®)
« Advantages
« Place in Therapy




Insulin

 Rapid-Acting: insulin lis
(NovolLog®), insulin glu

oro (Humalog®), insulin aspart
isine (Apidra®), insulin aspart (Fiasp®)

e Short-Acting: regular (Humulin® R, Novolin® R)

e Intermediate-Acting: NPH (Humulin® N, Novolin® N)

 Long-Acting: insulin gla

rgine (Basaglar®, Lantus®, Toujeo®)

e Ultra Long-Acting: insulin degludec (Tresiba®)




To avoid

therapeutic
Use principles in Figure 9.3, including reinforcement of behavioral interventions (weight management s

and physical activity) and provision of DSMES, to meet individualized treatment goals 1’,‘23,.‘32:,?
regularly

(3-6 months)

If injectable therapy is needed to reduce A1C

R e R L LT

Consider GLP-1RA or dual GIP and GLP-1RA in most individuals prior to insulin®

INITIATION: Initiate appropriate starting dose for agent selected (varies within class) If already on GLP-1RA or dual GIP/GLP-1RA, or if
’ these are not appropriate, or if insulin is preferred
TITRATION: Titrate to maintenance dose (varies within class) PProp ! P

drsnasasen

If A1C is above goal

Considerations for adding basal insulin®

Choice of basal insulin should be based on person-specific considerations, including cost. Refer to Table 9.4 for insulin
cost information. Consider prescription of glucagon for emergent hypoglycemia.

Initiation and titration of basal analog or bedtime NPH insulin®

INITIATION: Start 10 units per day OR 0.1-0.2 units/kg per day
TITRATION:

« Set FPG goal (see Section 8, "Glycemic Goals and Hypoglycemia")

» Choose evidence-based titration algorithm, e.g., increase 2 units every 3 days to reach FPG goal without
hypoglycemia
For hypoglycemia: determine cause; if no clear reason, lower dose by 10-20%

$

American Diabetes Association 2025




h 4

Assess adequacy of insulin dose at every visit

Consider clinical signals to evaluate for overbasalization and need to consider adjunctive therapies (e.g., elevated bedtime-
to-morning and/or postprandial-to-preprandial differential, hypoglycemia [aware or unaware], high glucose variability)

= If A1C is above goal and the individual is not already on a GLP-1RA or dual GIP and GLP-1 RA, consider these
classes in combination and with insulin (may use fixed-ratio product, if available and appropriate)
« If AIC remains above goal:

R T T T T TR T T,

If on bedtime NPH, consider converting
Initiation and titration of prandial insulin®® to twice-daily NPH plan

Usually one dose with the largest meal or meal with greatest PPG excursion; Conversion based on individual needs and current glycemic
prandial insulin can be dosed individually or mixed with NPH as appropriate management. The following is one possible approach:

INITIATION: TITRATION: ITIATION: _
« 4 units per day or 10% of basal insulin dose » Increase dose by 1-2 units insulin dose or 10-15% Total _dosg = 80% of c_urrent bedtime NPH dose
» If A1IC <B8% (<64 mmol/mol), consider lowering the twice weekly « 2/3 given in the morning
basal dose by 4 units per day or 10% of basal dose « For hypoglycemia: determine cause; if no clear » 1/3 given at bedtime
reason, lower corresponding dose by 10_2gé TITRATION:
« Titrate based onindividualized needs

L T TPy
.

Buasassastananansassntssssninsntnsien

.

_“~

If A1C is above goal If A1C is above goal

¥ 4

Stepwise doses of prandial insulin Consider self-mixed/split insulin plan Consider twice-daily premixed insulin plan
(i.e., two, then three additional injections) Can adjust NPH and short/rapid- INITIATION:
acting insulins separately « Usually unit per unit at the same total

* INITIATION: insulin dose, but may require adjustment to
« Total NPH dose = 80% of current NPH dose individual needs

Proceed to full basal-bolus plan . ;};Z?vseanmtfe}g:? roakfast TITRATION: o
(i.e., basal insulin and prandial insulin with « 1/3 given before dinner * Titrate based on individualized needs
each meal) « Add 4 units of short/rapid-acting insulin to
each injection or 10% ofreduced NPH dose
TITRATION:
» Titrate each component of the plan based
on individualized needs

American Diabetes Association 2025




Rapid-Acting Insulin

insuin —loosng _______louatn

Insulin lispro (Admelog,
Humalog)
Insulin aspart (Novolog)

Insulin aspart (Fiasp)

Insulin glulisine(Apidra)

Insulin lispro-aabc (Lyumjev)

Inject within 15 minutes before 3 tos hours
or immediately after meal

Inject within 5-10 minutes before 3to 5 hours
a meal

Inject at start of meal, or within ~ 3to 5 hours
20 minutes after start of meal

Inject within 15 minutes before  3to 5 hours
meal, or within 20 minutes after
start of meal

Inject within 20 minutes after Up to 5 hours
start of meal




Rapid-Acting Insulin

» Dosed 1-3 times per day (or more) before a meal

e Patient Education
« When to inject

 Storage
e Clear and colorless

Pharmacist’s Letter. December 2017



Short-Acting (Reqular) Insulin

e Products: regular (Humulin® R—100 units/mL and 5oo units/mL, Novolin®
R)

« Onset: about 30 minutes
e Duration: varies—about 8 hours (longer for the 5oo units/mL)

« Dosed 1-3 times per day before a meal

« Patient Education:
» Inject about 30 minutes before the meal
 Storage

e Clear and colorless

Pharmacist’s Letter. December 2017



Intermediate-Acting (NPH) Insulin

e Products: NPH (Humulin® N, Novolin® N)
e Onset: 9o minutes

» Duration: up to 24 hours

« Dosed 1-2 times daily

e Patient Education:
 Storage

o Cloudy
» Potentially how to mix insulins

Pharmacist’s Letter. December 2017



Long-Acting Insulin

e Products: insulin glargine (Basaglar®, Lantus®); insulin glargine-yfgn
(Semglee®)

» Duration: about 24 hours (depends on the product)
» Dosed 1-2 times per day

e Patient Education:
« Storage

e Not to mix with other insulins
e Clear and colorless

Pharmacist’s Letter. December 2017



Insulin Glargine (Toujeo®)

» Dosage form: 300 units/mL pen

« Duration: > 24 hours

» Dosing: once daily; may take at least 5 days to see maximum effect
» Patient Education:

« Storage

» Delayed effect with first doses

e Clear and colorless

Pharmacist’s Letter. December 2017



Ultra Long-Acting Insulin

 Product: insulin degludec (Tresiba®)
e Duration: At least 42 hours
« Dosed once daily

« Consider for patients with:
« Severe or nocturnal hypoglycemia with different basal insulin
« Hypoglycemia risk factors
« Adherence problems

e Patient Education
e Storage

e Clear and colorless

Pharmacist’s Letter. December 2017



Premixed Insulin

e Products
« NovoLog® 70/30 (70% insulin aspart protamine/30% insulin aspart)

e Humalog® Mix 75/25 (75% insulin lispro protamine/25% insulin lispro)
« Humalog® Mix 50/50 (50% insulin lispro protamine/50% insulin lispro)
e Humulin® 70/30 (70% NPH/30% regular)

« Novolin® 70/30 (70% NPH/30% regular)

e Place in therapy




Insulin

Advantages Disadvantages
e Essentially no dose limit « Hypoglycemia risk
« Variety of insulin options « Weight gain

 A1c lowering ability




Place in Therapy for Insulin

« Basal Insulin (Long and Ultra Long Acting)
* Bolus Insulin (Rapid and Short Acting)
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QUESTIONS
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