4 l . Beyond Obesity:

| Dosing & Optimization
e J of GLP-RAs across
{ ~  various pathologies

?3 ,“}:, - * Fall RXA PD Conference 2026
% | ~ Rupam Arora, PharmD, APA, HC-CHM
— ™ \ Clinical Pharmacist (Nephrology)

‘ . 4 ‘ University of Alberta Hospital (Edmonton Zone)
, . Rupam.Arora@albertahealthservices.ca




TREATY 6 ACKNOWLEDGEMENT

We acknowledge we on the traditional territory of
Cree, Blackfoot, Métis, Nakota Sioux, Iroquois,
Dene, and Ojibway/Saulteaux/Anishinaabe nations,
lands that are nhow known as part of Treaties 6, 7,
and 8 and homeland of the Métis.

L ]



Presenter Disclosure

Presenter: Rupam Arora, PharmD, APA, HC-CHM

Position: Clinical Pharmacist (Nephrology), University of Alberta
Hospital (Alberta Health Services)

Disclosure statement: / have no current or past relationships with
commercial entities

| have received an honorarium from the Alberta Pharmacists’
Association for this learning activity



Commercial Support Disclosure

* This program has received no financial or in-kind support from any

commercial or other organization



Bias Mitigation
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v Conducted a comprehensive review of the relevant literature
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v Had a peer review conducted of my learning activity/conference
session



Learning
Objectives

* By the end of this session, participants will be able to:

* Describe the pathophysiological mechanisms of GLP-RAs across
Tyﬂe 2 Diabetes, Cardiovascular disease and cardio-renal pathologies
(Chronic Kidney Disease/Heart Failure)

* Evaluate and analyze landmark clinical trial data which support the gy,
use of GLP-RAs outside of obesity. <

* Discuss indication-specific dosing strategies and challenges \

* Highlight future/emerging indications: Metabolic Dysfunction- \J |
?\ngfiated Steatohepatitis (MASH) and Obstructive Sleep Apnea \ :

| -
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* Apply evidence-based medicine to a relevant patient-case scenario in
practice
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Pathophysiological Mechanisms (Type 2 Diabetes)
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Figure 1: Frontiers in Pharmacology (2025) https://doi.org/10.3389/fphar.2024.1483792
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Pathophysiological Mechanisms (Cardiovascular Disease)
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Figure 2: direct & indirect effects on the heart & blood vessels (World J Gastroenterol. Sep 28, 2024)



Pathophysiological Mechanisms (Cardiorenal) ‘m

GLP-1 Cardio-Renal Mechanisms

Nitric Oxide Production
Vasaodilation
RAAS Modulation

Lipid Reduction Afferent Arteriole Constriction
1 LDL, Cholesterol & Triglyzerides 1 Intraglomerular Pressure
g
4 Inflammation % Renal Vasodilation
GLP-1
L TNF-a & IL-6 RECEPTOR 4 Renal Blood Flow
/ AGONIST 1 Angiotensin |l
Lipid Reduction l 4 Hyperfiltration
1 LDL, Cholesterol & Triglyzerides 1 Albuminuria & Fibrosis

1 Sodium Reabsorption y Sodits Respt 4 Fluid Overload
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Landmark Clinical Trials



LEADER (2016)

Liraglutide and cardiovascular outcomes in type 2 diabetes

LEADER Trial

9,340 participants with type 2 diabetes mellitus at high
cardiovascular risk Median follow-up: 3.8 years

l l

Liraglutide Arm Placebo Arm
Liraglutide 0.6 mg, 1.2 mg, Placebo once daily plus
or 1.8 mg once daily plus standard of care
standard of care.
| | 1

AN

13% reduction in major adverse
cardiovascular events (MACE)

22% reduction in CV death

Lower but non-statistically significant
reduction in non-fatal Ml, non-fatal stroke
and HF hospitalization

~22% lower incidence of new-onset
macroalbuminuria

At 6 months, the liraglutide group
experienced an absolute HbA1c reduction
1.4%

Over a 36-month tracking period, the
liraglutide group maintained an average
HbA1c 0.40% lower than placebo



SUSTAIN-6 (2016)

semaglutide and cardiovascular outcomes in patients with
type 2 diabetes

SUSTAIN-6 Trial v' 26% reduction in the risk of MACE
e v' primary outcome reduction largely driven by a significant
3,297 participants with type 2 diabetes mellitus. 39% reduction in nonfatal strokes and a 26% reduction
Median follow-up: 2 years .
| in nonfatal heart attacks
1 l v' dose-dependent reduction in HbA1c (1.1% for 0.5 mg
Semaglutide Arm Placebo Arm dose and 1.4% for 1.0 mg dose)
Semaglutide 0.5 mg or Placebo once weekly v reduced the CompOSIte renal endpomt by 36%
1.0 mg once weekly v" Reduced the risk of new onset macroalbuminuria (46%)

l l AND progression from micro to macroalbuminuria

. 4 2
v" slowed eGFR decline by ~0.7 mL/min/1.73 m* per year
Frinany Outcome: Seconnaryautcome: v 36% lower risk of doubling of serum creatinine
26% reduction in CV 5, Reduction in new or v .
death, nonfatal MI, or worsening kidney HF outcomes remain neutral

nonfatal stroke dysfunction



REWIND (2019)

dulaglutide and cardiovascular outcomes in type 2 diabetes

REWIND Trial

12% reduction in the risk of MACE

overall MACE reduction primarily driven by a 24%
| Duration: 5.4 years | reduction in nonfatal strokes.

l l Mean reduction A1c 0.6%

reduced the composite renal endpoint by 15%

HF outcomes remain neutral
Dulaglutide 1.5 mg

once weekly

! !

Main Outcome:

9,901 participants with type 2 diabetes mellitus
cardiovascular risk factors

AN

A NEANERN

Placebo once weekly

12% reduction in composite of nonfatal Mi,
nonfatal stroke, or cardiovascular death




FLOW (2024)

effect of semaglutide vs. placebo on the progression of renal impairment in
subjects with type 2 diabetes and chronic kidney disease

A FLOW Trial — Key Outcomes and Results
FLOW Trial

Category Measure Semaglutide Placebo Effect

Duration: 3.4 years

Persistent eGFR decline 250%,

Primary Composite 331 events 410 events HR 0.76

: ESKD, death from kidney or (95% C1 0.66-0:88)
: . S : K . . 9%
Type 2 Diabetes with Chronic Kidney Disease Iy Shitcome CV disease {E8%) (10.9%) |5
. GFR 35 — <€5 mL/min/1.73 n? Reduction
* €GFR 50-<75 mi/min with UACR >300 mg/g to <5000 m/g 0 M Fa% 5.2%

* eGFR >25-<50 ml/minwith UACR >100 mg/g to <5000 mg/g

Kidney-Specific Death : : HR0.72
or ESKD Mean annual decline —1.16 mL/min/1.73 o’ per year (95% C1 0.58-0.89)
Albuminuria Progression New or worsening 18% 25% ~28%
macroalbuminuria Relative Reduction
MACE
7‘3% 9.1%

Placebo Arm

Semaglutide Arm

Semaglutide 1.0mg once weekly Placebo once weekly
+ Standard Care Standard Car
T i -: s All-Cause Mortality 6.7% 8.5% (95%Hg g :I%-Z-O.QG)



Recent trials that looked into HF

STEP-HFpEF & STEP-HFpEF DM Trials

STEP-HFpEF STEP-HFpEF DM
August 2023 (NEJM) | February 2024 (NEJM)

B 529 HFpEF + Obesity 610 HFpEF + Obesity (BMI = 30)
|
el (B > 30) Without Diabetes With Type 2 Diabetes
| Duration 52 Weeks | 52 Weeks
Semaglutide 2.4 mg Weekly vs. Placebo

Primary T KCCQ-CSS by 16.6 Points T KCCQ-CSS by 13.7 Points
Se L | Body Weightby-13,3% | | Body Weight by -9.8%
Main ® |Improved Symptoms ® |mproved Symptoms & Quality of Life
HF Outcomes & Quality of Life

e + 21m in 6-Minute Walki e +20m in 6-Minute Walk




> = o
—:' \\\'\i‘t.\ \ G\P- : \

Dosing Strategies/some practice pearls



GLP-1 RA: General Considerations
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Figure 25 (KDIGO 2022)
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Initiate in patients with T2DM & CKD, if unable to achieve
individualized glycemic targets despite combination of
metformin + SGLT2i OR if unable to use either of these
medications OR if financially feasible

May preferentially in T2DM patients with hx CKD OR Obesity
OR atherosclerotic CVD

Evidence of ++ glucose lowering potency in comparison to
SGLT2i in this patient population

1.0% A1c lowering up to 2.4% (vs. 0.5-0.7% in DPP4-
inhibitors and 0.4-0.7% in SLGT2i)

Albuminuria reduction benefit

Low hypoglycemic risk alone (but caution in addition with
sulfonylureas or insulin concurrently)

Retinopathy assessment



GLP-1 RA: Type 2 Diabetes

At diagnosis of type 2 diabetes
Start healthy behaviour interventions
(nutritional therapy, weight management, physical activity) +/- metformin

YES....BUT WHAT ABOUT

A1C <1.5% above target A1C 21.5% above target Symptomatic hyperglycemia
and/or metabolic
decompensation”

1 1 ¥

THE GLYCEMIC BENEFITS

If not at glycemic target
within 3 months,
start/increase
metformin

Start metformin immediately
Consider a second concurrent

Initiate

C : insulinf +/- metformin
antihyperglycemic agent

OUTSIDE OF WEIGHT LOSS
IF ONLY TYPE 2 DIABETES

]

If not at glycemic target

v

]

[ If not at glycemic target ]

WITHOUT ANY

L]

L

Clinical CVD?

) COMPLICATIONS (ie. CKD,

!

YES

!

NO—l

CVD, HF) ?2??

Start antihyperglycemic agent
with demonstrated CV benefit
empagliflozin (Grade A, Level 1A)
liraglutide (Grade A, Level 1A)
canagliflozintt (Grade C, Level 2)

¥

[ If not at glycemic target ]—'

Add additional antihyperglycemic agent best suited to
the individual based on the following:

Clinical Considerations

Avoidance of hypoglycemia
andfor weight gain with
adequate glycemic efficacy

DPP-4 inhibitor, GLP-1
receptor agonist or SGLT2
inhibitor

Other considerations:
Reduced eGFR and/or
albuminuria
Clinical CVD or CV risk factors
Degree of hyperglycemia
Other comorbidities

(CHF, hepatic diseaset)
Planning pregnancyf
Cost/coverage
Patient preference

See Ap

See Table below.

-

on

s

O

Figure: Management of hyperglycemia in type 2 diabetes (Diab Canada guidelines Chapter 13 (2018).



In adults with T2DM and CKD who have not achieved individualized glycemic targets despite
use of metformin and SGLT2 inhibitor treatment, or who are unable to use those medications,
we recommend a long-acting GLP-1 RA (KDIGO Recommendations 3.9.1. 2024)

FOUR PILLARS OF KIDNEY-PROTECTIVE

* Prioritize agents with documented cardiovascular benefits S DAY gt o Lo
* Risk of CKD progression is proportional to residual albuminuria DISEASE
* Reduction of albuminuria and slowing the rate of eGFR decline ACEi / ARB

* Optimalchoice if T2DM + CKD + atherosclerotic CVD
« UACR=100mg/g

Finerenone

20



‘ﬂ’ Benefits across CKD Stages ‘ﬂ’

GLP-1 RA BENEFITS

— ACROSS CKD STAGES —

Stage1& 2 eGFR =60

®
-

Stage 3 eGFR 30-59

B ® ®

Stage 4 eGFR 15-29

8 ® @

Stage 5 eGFR < 15 / Dialysis

| \

21



Renal dosing in CKD patients (non-dialysis)

Normal Renal
Function

CKD Stage 1and 2
(eGFR >60)

CKD Stage 3a
(eGFR 45-59)

CKD Stage 3b
(eGFR 30-44)

CKD Stage 4
(eGFR 15-29)

CKD Stage 5
(eGFR <15)

Dulaglutide (SC)

0.75-4.5 mg/wk

No adjustment

No adjustment

No adjustment

No adjustment

AVOID

Semaglutide
(SC/ORAL)

SC: 0.5-2 mg/wk
PO: 3-14 mg/day
No adjustment
No adjustment
No adjustment

Limited Data

Limited Data

Liraglutide (SC)

0.6-1.8 mg/day

No adjustment

No adjustment

No adjustment

Limited Data

Limited Data



‘&'ﬁ GLP-1RA: CVD Considerations

* If Type 2 DM + (ASCVD OR with additional risk factors for ASCVD),
irrespective of baseline A1c, CKD, or HF

v'reduce the risk of all-cause or CV mortality or MACE
v'"MACE reduction independent of glucose lowering effect

v'"MACE reduction is not fully dependent on BP reduction (given
they modestly reduce BP)

v'reduce the risk of nonfatal stroke

v’ benefits are INDEPENDENT of whether patient is concurrent
therapy (ie. SLGT2i)

23



GLP-1RA: Cardiorenal considerations

—— BENEFIT SUMMARY ——
PATIENTS WITH ASCVD & & &b
— V Use GLP-1 RA to Reduce MACE - o e
D with either ASCVD MR A D
Liraglutide "Dulaglutide 'Semaglutide (SC) L% S with:vut HeFto: CKD and ?r:'espect?:e of Alc
& & A

PATIENTS WITH CKD

Integrate use of GLP-TRA or SGLT2i
into management plan*

; Re-assess clinical status Re-assess if Alc

for HF or CKD is above goal

@5 > 60 YEARS +22 CVRISK FACTORS OPTIMIZATION 3

£ Include GLP-1 RA to Reduce MACE
Re-assess clinical status
Integrate use of

Dulaglutide for T2D with either )
: ASCVD or MRF — GLP-1RA and SGLT2i

Liraglutide for ASCVD into management plan
Semaglutide (SC)

Integrate use of SGLT2i into management plan

) Al

\/Y eGFR >30 mL/min

/" Consider GLP-1RA to Reduce MACE
8 Liraglutide D

Semaglutide

Figure: Canadian Journal of Cardiology Volume 38 (2022)



* HFrEF : unclear mortality benefits, not recommended specifically
for this indication (unless where indicated ie. ASCVD + T2DM)

* HFnrEF: can be considered for symptom and functional capacity
iImprovement. It has shown efficacy for people with symptomatic
HF, LVEF = 45%, and body mass index = 30 kg/m 2 to reduce the
risk of HF hospitalization and to improve quality of life

25






General conservative recommendation: Consider decreasing basal
insulin (if appropriate) by 20% when initiating therapy to help mitigate
hypoglycemia

NO YES
4 \ 4
* Add GLP-1RA or SGLT2i What is the A1C?
= Low risk of hypoglycemia * *
= 8.0% > 8.0%
* Add GLP-1RA or SGLT2i » Add GLP-IRA or SGLT2i
* Reduce insulin * Low risk of hypoglycemia
secretagogue by 50% * No adjustment of insulin
or stop or insulin secretagogue
* |f on insulin, decrease warranted

by 10%-20% andfor
consult diabetes team

* Counsel on hypoglycemia

Figure: Cardiorenal risk reduction adults (CCS 2022) Integration of SGLT2i and GLP-1RA in patients
with type 2 diabetes already being treated with other antihyperglycemic agents

27



General Strategies to mitigate gastrointestinal

adverse effects

Slow titration of dose

Smaller, more frequent meals
Stop eating when no longer hungry

Avoid spicy or fatty foods
Maintain adequate hydration

Use antiemetics if required (under medical
guidance)

| SEVERE / PERSISTENT SYMPTOMS

| + No drinks during meals; hydrate 36-60 min before/after

28



GLP-1RA “specif
—— DOSE TITRATION & Gl MAN?GEMENT — @, r: %gap:lg?Sfrziglgﬁgs @

VOMITING DIARRHEA CONSTIPATIO
N (less
common)

' 1 START LOW & GO SLOW

+/ Begin with Lowest Dose
R Gfadualfy Titrate Up

v/ Adjust Schedule if GI Symptoms Eat crackers, ¢ Generous * Hydration  Adequate

’(.E"'e"dm”“m‘ff’_ apples, mint, hydration with fibre intake
ginger drinks bicarbonate
30 min * Smaller, water * Increase

et o Lowdt bos B sy post-dose more | phy.S|.cal

+ Then Step Up Slowly : frequent * Avoid activity

Wl _Use Multi-Dose Injector et * Avoid strong meals high-fiber,
smells fatty, spicy * Maintain
foods hydration

o .'js?"mmholdnemmunﬁi'
o Resume at Tolerated Dose

* Choose rice
or cooked
vegetables

29



Semaglutide (Injectable)

0 General titration: 0.25 mg SC weekly x 4 weeks,

then 0.5 mg SC weekly x 4 weeks, then 1 mg SC weekly Fasting ¥ Post-Prandial 4
_ (mmol/L) (mmol/L)
,B |gge§t m Average A1c REDUCTION from trials

jumpin 2.0-2.5 3-4
glycemic 0.5mg 1-1.5%

efficacy 1.0 mg 1.4-1.8% 2.5-3.5 4-6
2.0mg 1.8-2.%

3.5-4.0 57

9 RENAL 9 CVD 9 HF

* Albuminuria reduction most at 1 mg * Trials show prominent cardioprotective

* Slows egfrdecline most clear at 1 mg benefits between 0.5-1 mg doses
* Slow CKD progression consistent 0.5-2 - Cardiorenal protection at 0.5 mg
mg * Unclear cardiovascular

* most renoprotective benefits consistent

outcomes/protection above 2 mg
across 0.5-1 mg (then plateau)



Semaglutide (Oral)

0 General titration: 3 mg daily x 30 days, then 7 mg daily x 30 days,

: . : : Fasting Glucose Post-Prandial
then increase to 14 mg daily if required eeduction Clucose Reduction
m Average A1c REDUCTION from trials
3 mg Minimal ~0.5-1.0 mmol/L ~1-2 mmol/L
7 mg 1%
~1.5-2.0 mmol/L ~2=3 mmol/L
14 mg 1.2-1.5%
~2,0-2.5 mmol/L ~3-4 mmol/L
9 RENAL e CvD
* 3 mg: minimal changes in alouminuria or egfr decline . r7 mg: ???
7 mg: modest reduction in albuminuria and some * 14 mg: statistically significant reduction in
slowing egfr decline « MACE

* 14 mg: studies found more prominent albuminuria
reduction and egfr decline but need more clear
evidence



Liraglutide (SC)

0 General titration: 0.6 mg SC daily x 1 week, then

increase to 1.2 mg daily x 1 week, then

1.8 mg daily

0.6 mg Minimal
1.2mg 1-1.3%
1.8 mg 1.3-1.6%

9 RENAL

0.6 mg: not clinically meaningful

1.2 mg: meaningful reduction in albuminuria +
slowing of egfr decline

1.8 mg: most robust albuminuria reduction + slowing
of egfr decline

3

Fasting Glucose
4 (mmol/L)

| DOSE | Average A1c REDUCTION from trials

~0.5-1.0

~1.5-2.0

~2.0-25

CVD

0.6 mg: ---

Post-Prandial
Glucose 4 (mmol/L)

~1=-2

- ?7some benefit

1.8 mg: optimal

cardioprotection (MACE

reduction)



Dulaglutide (SC)

0 General titration: 0.75 mg weekly, may increase to
1.5 mg weekly in 4-8 wks ifrequired
3 mg weekly in at least 4 wks -> if required (then 4.5 mg if required)

Dose Ae Fasting Plasma Post-Prandial
s Reduction ;‘-.!-Iul:nse + Glucose 4
mmol/L) (mmol/L)
0.75 mg ~0.7-0.9% ~1.0-15 ~1-2
1.5 mg ~11-1.3% -1.5-2.0 =
3.0 mg ~1.4-1.6% ~2.0-25 =3=4
4.5 mg ~1.6-1.8% ~25-3.0 ~4-5
RENAL CVD
* 0.75 mg: not clinically meaningful « 0.75 mg: ?data
* 1.5mg: meaningful reduction in albouminuria + slowing of e 1.5mg: MACE reduction
egfr decline (cardioprotection)
* 3 mg: strong albuminuria reduction + slowing of egfr
decline

4.5 mg: most pronounced albuminuria reduction +
strongest slowing of egfr decline



5 Ay
What are the Challenges

* Financial (due to cost/drug coverage policies)

. . GENERIC BRANDED
* Generics (ONLY semaglutide) m m

* Supply shortages
* Injections

* Often therapy interruption during g

BRANDED

hospitalizations due to number of reasons | J

34



Future/emerging indications

* OSA

e .



Role of the pharmacist

v' ldentifying/screening patients who would benefit from therapy
v Ensuring optimized, yet safe dose titration

v’ Adverse effect management and mitigation strategies

v" Device training/safe use

v’ Therapeutic monitoring for efficacy and safety

v Compliance monitoring/strategies for compliance

v PATIENT EDUCATION !!




Patient Case Scenario

s "9’@



Meet J.J (55 year old male) in the CKD clinic....

- Type 2 Diabetes Mellitus (10+ years)
- CKD Stage 3 (baseline SCr low 120s)

Medical History _
- Hypertension
- Dyslipidemia
- Serum Creatinine: 130 pmol/L Linagliptin
- @GFR: 40 mL/min/1.73 m? 5 \
m o
Recent Labs - Electrolytes: Normal dailg P \ )
- HbA1c: 8.0% (1 month ago) y
- Previous HbA1c: 7.5% (6 months ago)

Vitals - BP: 120/83 mmHg (near baseline)

- Ramipril 5 mg BID
- Atorvastatin 40 mg ghs

Current Medications . .
- Empagliflozin 10 mg daily

Dr. wants to prescribe linagliptin 5 mg po daily. What do you recommend and gghy?
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