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Learning Objectives

Recognize the benefits and drawbacks of commercially available and compounded Glucagon-
Like Peptide-1 Receptor Agonists (GLP-1 RA).

Develop patient centered plans that involve the use of GLP-1 RAs.
Identify the features of prescription and over-the-counter continuous glucose monitors (CGMs).

Interpret ambulatory glucose profiles (AGP) for patients with diabetes mellitus (DM).

GLP-1 RA in Diabetes
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Place in therapy

American Diabetes Association Standards of Care 2025

Two major goals to determine therapy options for Type 2 DM

Cardiovascular
(CV) and kidney
risk reduction

Achievement and

maintenance
weight and

glycemic goals

of

Additional goals from American Association of Clinical Endocrinology Consensuses (AACE) 2023

American Diabetes Association 9 2025|

Cardiovascular and
kidney risk reduction

History of
Atherosclerotic
Cardiovascular
Disease (ASCVD)

Indicators of high CVD|
risk

Current or prior
symptoms of heart
failure

Chronic kidney
disease

Yes

Yes

No

Yes

American Diabetes Association 9 2025|

Impact on other goals

Weight loss Blood sugar Hypogvlycemla Access/cost
control risk
* Yes * Yes * Yes * No

American Diabetes Association 9 2025

Other benefits

Potential risk mitigation for metabolic dysfunction—associated steatohepatitis

and metabolic dysfunction—associated steatotic liver disease

FDA approval for reduction in major adverse cardiac events in patients without

dialzetes

FDA approval in obstructive sleep apnea

w

[ A

American Diabetes Assaciation 9 2025|

American

of Clinical 2023

10

FAQs?

Should | still use metformin first line?

At what Alc should | consider adding a GLP-1 RA?

Do all GLP-1 RAs have the same indications and benefits?

Benefits

ASCVD Benefits — EVIDENCE

LEADER (liraglutide)

= Reduces risk of 3-point MACE, HR 0.87 (0.78-0.97)

SUSTAIN-6 (semaglutide SQ)
» Reduces risk of 3-point MACE, HR 0.74 (0.58-0.95)

REWIND (dulaglutide SQ)
» Reduces risk of 3-point MACE, HR 0.88 (0.79-0.99)

3-point MACE: Major Adverse Cardiovascular

Events

“nonfatal MI, nonfatal stroke, CV death

HR: Hazard Ratio
$Q: subcutaneous

Marso SP, Daniels GH, Brown-Frandsen K, et al 2016}
Marso SP, Bain SC, Consoli A, et al 2016
Gerstein HC, Colhoun HM, Dagenais GR, et al 2019
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Benefits
Renal Benefits - EVIDENCE

FLOW (semaglutide)
o Population: CKD & Type 2 Diabetes Mellitus (T2DM)
o Cardio- and Reno-protective

Showed reduced risk of worsening nephropathy

Perkovic V, Tuttle KR, Rossing P, et al.; 2024

Weight loss benefits

OSemaqutide

Pulaglutide

American Diabetes Association 9 2025|
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The benefits in diabetes

Highly effective: 1.5-2.0% Alc lowering
> Dependent on specific agent

Effect on weight: leads to loss of up to 6.5kg or 15% of body weight
Hypoglycemia risk: minimal

Reduce risk of CV events in those with established disease and/or risk factors
° Only semalgutide, liraglutide, dulaglutide

Reduce fatty liver disease

Preserve kidney function

American Diabetes Association 9 2025|

The drawbacks and mitigation

Gl side effects (N/V/D)

° Dose titration

° Long-acting agents

° Counsel to eat slowly and smaller amounts
Injection site reactions
Allergy — anaphylaxis and angioedema

Acute kidney injury or worsening kidney function
o Use caution in patients with kidney insufficiency

Lexi-Comp Ozempic 2025

15
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Other possible side effects

Retinopathy
Cholelithiasis

Bowel obstruction

Lexi-Comp Ozempic 2025}

Contraindications

Chronic pancreatitis
° May also avoid with history of acute

History of multiple endocrine neoplasia type 2

History of medullary thyroid carcinoma
° Also avoid if family history

American Diabetes Association 9 2025|
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Dulaglutide (Trulicity®)

Doses

©0.75mg, 1.5mg, 3.0mg, 4.5mg
o Can increase monthly

o All doses are therapeutic

Uncap
Place and unlock

Press and hold Pen needle is inside pen

1 dose per pen

Once weekly subcutaneous injection

Can be kept out of fridge for 14 days

Lexi-Comp Dulaglutide 2025

Liraglutide (Victoza®)

Daily subcutaneous injection

Doses

° 0.6mg, 1.2mg 1.8mg

° Can increase weekly

° 0.6mg is NOT a therapeutic dose

Device similar
to Solostar ® insulin
Need separate pen needles pens

Multidose pen, only one concentration
° 6mg/mL

Can be kept out of fridge for 30 days

Lexi-Comp Liraglutide 2025

19
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Semaglutide

1~®
Ozempic Rybelsus®

once weekly daily tablet

injection

Semaglutide

Weekly subcutaneous injection

Doses

© 0.25mg, 0.5mg, 1mg, 2mg

° Can increase monthly

° 0.25mg is NOT a therapeutic dose

Device similar
to Flextouch ® insulin
Pen needles come with pen pens

Multidose pen, three different concentrations
° 2mg/1.5mL, 4mg/3mL, 8mg/4mL

Can be kept out of fridge for 56 days

Lexi-Comp Ozempic 2025

21
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Semaglutide

Daily tablet with specific administration information

> Take on an empty stomach in the morning

° Take with no more than 4 ounces of water

° Wait 30 minutes before eating, drinking, or taking other oral medications
Doses

°3mg, 7mg, 14mg

o Can increase monthly

° 3mg is NOT a therapeutic dose

Lexi-Comp Ozempic 202

Less common
options

Exenatide

° Twice daily SQ injection within 60 minutes of breakfast and dinner

° 5and 10mcg doses

° Multidose pens

= Avoid if Creatinine clearance <30mL/min, caution when 30-50mL/min
Exenatide ER

> Once weekly SQ injection

° Only one dose: 2mg

° Must protect from light

Exenatide 2023

23
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Why less common?

Less effective
No CV benefit

Patients may form antibodies

Injection site nodules
° Exenatide ER

Gastric Inhibitory Peptide
Glucagon-Like Peptide-1
Receptor Dual Agonist

GLP1-GIP DUAL AGONIST

25 26
. . . ®
Tirzapeatide (Mounjaro®) What we know so far...
(D)ZL::sweekly subQ injection W \
U ° 2.5mg, 5mg, 7.5mg, 10mg, 12.5mg, 15mg
ncap o Cani d hi .
I - Lot AR 25Ib weight Up to 2.5%
Pressand hold ~ Penneedlein pen loss or 20% Alc lowering
Single dose pen
Can be kept out of fridge for 21 days
Lexi-Comp Tirzepatide 2025 Wadden TA, Bailey TS, Billings LK, et al. 2022
27 28
FAQs?
What is best for someone with needle phobia?
Which ones are once weekly dosing?
Are these medications usually covered by insurance? . .
GLP-1 RA in Weight loss
29 30
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Place in Therapy

’—[ BMI >30kg/m?

r[ BMI 227kg/m? + one or more related comorbidities

Jul

’—[ BMI 227kg/m?2 + no weight loss with lifestyle intervention*

Cornier MA. 2022

Overview of lifestyle changes

Weight reduction
> 7% (1-2 Ibs/week)

Reduced calorie diet

(remove 500-
1000/day)

> 150min/week of
moderate intensity

exercise (over at least
3 times per week)

American Diabetes Association Obesity 2025

31

Ideal diet

Whole grains @)
Legumes
Nuts Q%

Fruits
Vegetables

Processed foods
Refined foods

American Diabetes Association Obesity 2025

Diet options

Mediterranean
Low carb
Vegetarian

Plant based

DASH (Dietary Approaches to Stop Hypertension)

American Diabetes Association Obesity 2025

33

Exercise

Moderate-intensity physical activity raises heart rate and causes you to sweat, should be able to
talk but not sing

© Brisk walking

° Water aerobics

° Riding a bike

150min/week breaks up to
> 30min 5 days/week
= 60min 2 days/week + 30min 1 day/week
° 25min 7 days/week

American Diabetes Association Obesity 2025

Exercise tips

Can do half the recommended time (75min) but vigorous exercise

> Running
= Swimming laps
> Playing basketball

Half of exercise time can be strength/resistance training

People should avoid periods of prolonged sitting

American Diabetes Association Obesity 2025

35
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FAQs? Liraglutide (Saxenda®)

Aren’t these cheating? Daily subcutaneous injection

Doses
° 0.6mg, 1.2mg 1.8mg, 2.4mg, 3.0mg
© Can increase weekly
© 3.0mg is the therapeutic and maintenance dose

Do patients still have to eat healthy and exercise?

Need separate pen needles

Multidose pen, only one concentration
° 6mg/mL

Can be kept out of fridge for 30 days

Device same as diabetes indication

Lexi-Comp Liraglutide 2025

37 38

Semaglutide (Wegovy®) Tirzepatide (Zepbound®)

Weekly SQ injection Exactly the same as diabetes indication
Doses ° Same dosgs

° 0.25mg, 0.5mg, 1mg, 1.7mg, 2.4mg ° Same device

© Can increase monthly o Same time out of fridge

° 2.4mg is the target dose — can use 1.7mg for maintenance if it is not tolerated
Pen needle is inside each pen
1 dose per pen
Can be kept out of fridge for 14 days
Unique injection device — collapses into skin

Lexi-Comp Ozempic 2025

Lexi-Comp Tirzepatide 2025

39 40

FAQs?

Are these ever covered by insurance?

Is the efficacy for weight loss different than for the diabetes agents? G L P_ 1 RA a n d
If | can pick a GLP-1 RA for diabetes OR weight loss which should | pick? d .

41 42



5/16/2025

Shortage resolved

As of May 2025, compounding will no longer be permitted of semaglutide or
tirzapetide due to them no longer being on the FDA shortage list

Concerns with compounding
° Adverse effects

° Salt forms

> Dosing errors

° Reimbursement/coverage

US FDA 2025

GLP-1 RA patient case
guestions

43

44

Learning Assessment Question 1

B.
C.
D

Which of the following patients is most appropriate for GLP-1 RA therapy?
A.

A patient with newly diagnosed Type 1 DM and a history of CKD

A patient with newly diagnosed Type 1 DM and a history of M|

A patient with newly diagnosed Type 2 DM and a history of heart failure
A patient with newly diagnosed Type 2 DM and a history of stroke

Learning Assessment Question 2

Which of the following side effects are most important to counsel for in a patient starting a GLP-1
RAs?

A.

B.
C.
D

Nausea, vomiting
UTI, yeast infection
Hypoglycemia, weight gain

Edema, shortness of breath

45

46

Learning Assessment Question 3

You decide to start the patient on semaglutide. Which of the following is an appropriate starting

dose?

A. 0.25mg
B. 0.75mg
C. 2mg

D. 2.5mg

Learning Assessment Question 4

The patient has an Alc of 9.2% and would like to start a subcutaneous GLP-1 RA for diabetes —
which of the following Brand Name medications should be prescribed?

A.

B.
C.
D

Ozempic ®
Rybelsus ®
Wegovy®
Zepbound ®

47
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Learning Assessment Question 5

The patient has an upcoming trip and is concerned about their Ozempic being out of the fridge
during the flight. Which of the following is appropriate advice?

A.  Skip your dose during vacation and resume when you get home

B. Double the dose of Ozempic before you leave to ensure no missed doses
C.  Pack the Ozempic in a small cooler
D.

Ozempic can be safely used within 56 days of removal from the refrigerator

CGM in diabetes

49
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What are CGMs?

Continuous glucose monitor: thin filament inserted under skin that connects to a small
sensor and wirelessly transmits to a reader
= Personal (patient monitored)
o Can upload device to computer
* Can remotely transmit data to provider practice
= Professional (provider monitored)

Real time or intermittent scanning
Examples

= Abbott Freestyle Libre®

° Dexcom G6°

© Medtronic Guardian®

° Eversense®

Cappon et al 2019

Parts of CGM

Receiver
Portable device that
receives signal and
displays glucose on a
monitor

Sensor Transmitter
Device inserted into the
skin that measures glucose
concentration present in
the interstitial fluid

Device attached to the
sensor that transmits
signal to reader/receiver

Calibration
Confirmatory blood
glucose finger stick

Cappon et al 2019

51
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Sensor Glucose vs. Blood Glucose

CGM data lags behind blood
glucose from fingerstick
° ~5 minutes behind
° Most noticeable when rapid
changes in glucose!

o Measures glucose in
interstitial fluid

w
2
o

Finggr SHCKS

.

Gilueose Level
R

a
°

Cappon et al 2019

CGM history

Patients with TIDM

Patients with T2DM on basal/bolus insulin

Patients with T2DM on once daily insulin

Patients on no insulin?

Didyuk et al. 2021

53
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CGM in T2DM with insulin

27 Randomized
controlled
trials

3,826 patients

Quang 2019

CGM in T2DM with insulin

Randomized controlled trials examples

2 158 adults over 6 months on multiple daily insulin injections
= Alc 0.3% lower with CGM vs. traditional blood glucose monitoring

° 175 adults over 8 months on basal insulin only
° Alc 0.5% lower with CGM vs. traditional blood glucose monitoring

Beck et al. 2017
Martens et al. 2021

55
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Prescription CGM
options

Freestyle Libre®
General Facts

Components
> Reader OR Cellphone
° Sensor

14 day sensors
o 2:30 days
° 6: 90 days

Sensor location
° Arm

Possible interactions with Vitamin C and aspirin
No fingerstick calibration needed

Abbot Laboratories 2024

57
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Freestyle Libre® Versions

14-day system ‘ 2

3

¢ Oldest version

* No alarms

* Requires scanning
every 8 hours

* Not integrated
with any pumps or
smart pens

* Requires scanning
every 8 hours

¢ Does not requiring
scanning sensor

o Smaller (penny
size)

¢ Longer Bluetooth
range

Abbot Laboratories 2025

Dexcom® General
Facts

10 day sensors
° 3:30 days
° 9:90 days

Reader OR cellphone
Does not require scanning to obtain readings
Possible interactions with hydroxyurea and max dose of Tylenol

No fingerstick calibration needed

Dexcom Inc 2025

59
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Dexcom® versions

G6

Requires sensor AND transmitter
° Transmitter lasts 12 weeks

Applied to abdomen

Integrated with pumps

G7

Applied to back of arm
Can be used during pregnancy
Smaller sensor

Some alarms can be delayed

12-hour grace period at the end of 10 days

Dexcom Inc 20294

Alerts

Urgent Low — CANNOT be Turned OFF

° Glucose <55mg/dL
Urgent low soon
High glucose
Signal loss

Battery low

American Diabetes Association 7 2024

61
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options

Over-the-counter CGM

Dexcom Stelo®

Abbot Lingo®

Abbot Libre Rio®

Patient population 18+ T2DM or prediabetes
not on insulin and not at
risk for hypoglycemia
Those interested in tracking
their glucose

18+ not on insulin and not
at risk for hypoglycemia

18+ T2DM or prediabetes
not on insulin

Wear time 15.5 days 14 days 15 days
Readings Every 5 minutes. Every minute Every minute
Cost $99 for 2 sensors $89 for 2 sensors Not available yet

Partnerships Oura ring®

Apple health®

Di 2025

63
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CGM data interpretation

Reports

June 30, 2021 - July 13, 2021 14 Days.
% Time CGM is Active 75%
Ghucose Ranges [ ——

Greatee tan T0% (101 aaen)
Loss man 4% (st
Lossman 1% (14min)

L o

Above250 mpt Losa 5% 11 2
Average Glucose 197 o
Glucose Management Indicator (GMI) 8.0%
Glucose V 245%

Dafined 43 percent casficisnt of varation (XY, trget 536%

Very High »250 mgia

High se1. 250 mp.

Target Range 7o. 150 moct

Low 5489 mpa.

Vory Low < npe

7% tan s

0% on 30

43% (300 vy
0% (omies
0% (omn

65
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Key Standardized Metrics

« Fasting AND post-prandial while avoiding hypoglycemia (70-180) J’

Time in Range

Number of Days Worn * 14+ recommended

Percent of Time Active * >70% recommended

Mean Glucose « based on selected date range

Glucose Management Indicator (GMI) |  Estimate of Alc

Coefficient of Variation * < 36% recommended

o e Jub b Ju )

Ambulatory Glucose Profile (AGP) ] « Summary of glucose values with mean and percentiles as one day

Time in Range goals

Type 2 Older

adult/high risk

Pregnancy

>70%

>50%

>70%

American Diabetes Association 7 2024

American Diabett i 0;
67 68
Time outside of range goals Sharing readings
Type 2 Older Pregnancy LIBRE® DEXCOM®
adult/hlgh risk Cellphone Cellphone
° Libreview app — transmits to provider in o Clarity app — transmits to provider in real-
real-time time
Below Below Below © Provider creates practice portfolio © Provider creates practice portfolio

<5% <1% <5%

Above
<30%

Above
<25%

Above
<60%

American Diabetes Association 7 202:

> Can send an email invite or print a code for
patient to enter to connect

© Librelink app — can be viewed by family in
real-time
Reader

° Must connect to computer with USB and
download into Libreview

= Can be done by patient or provider

* Can send an email invite or print a code for
patient to enter to connect

° Follow app — can be viewed by family in
real-time
Reader

° Must connect to computer with USB and
download into Clarity
o Can be done by patient or provider

Abbot Laboratories 202
Dexcom Inc 2025
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CGM assessment
questions

Learning Assessment

Question 6

True or false: Traditional blood glucose monitors and continuous glucose monitors should display

the same readings.
A.  True
B. False

71

72
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Learning Assessment Question 7

True or false: Compared to traditional blood glucose monitoring, continuous glucose monitoring
is associated with an improvement in diabetes control?

A True

B. False

Very High -z e

Ambulatory Glucose Profile -
Example 1

Target Range » .y

Low e

Vory Low cuimss
350
E
95
18—+ — 5%
—50%
1t Ra 25%
 —t
sl
12am izpm 12am

73

74

Learning Assessment Question 8

True or false: The patient’s sugars would be considered at goal based on time in range
A, True

B. False

Ambulatory Glucose Profile St

Example 2 —
"

- ey

1T

75
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Learning Assessment Question 9

True or false: The patient’s sugars would be considered at goal based on time in range
A, True

B. False

Learning Assessment Question 10

Which of the following should be true to make clinical decisions based on the previously shared
AGP?

A.  The patient wore their CGM at least 55% of the time
B. The patient wore their CGM for at least 14 days

C. The patient has Type 1 DM
D

No additional information is needed to make a clinical decision

77

78
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Summary

GLP-1 RAs are beneficial in patients with T2DM who need to lose or maintain weight, improve
glucose control, have a history of ASCVD or are high risk, or have CKD

GLP-1 RAs are commonly associated with nausea and vomiting and can have serious side effects
like pancreatitis, medullary thyroid cancer, and gastroparesis

There are several different GLP-1 RAs and each may be beneficial in different situations
CGMs are increasing in availability and features

Ambulatory glucose profiles are a universally accepted way to interpret CGM data
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