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Zeb ljaz Saeed, MD

The Center for Weight Management and Wellness (CWMW) at
Brigham and Women’s Hospital offers comprehensive,
multidisciplinary care for patients seeking treatment of their
overweight and obesity. Dr. Zeb ljaz Saeed is a board-certified
obesity medicine specialist who is committed to advancing the
care and outcomes of individuals living with obesity and
diabetes.

Dr. Saeed has contributed to NIH-funded research focused on
identifying novel biomarkers for diabetes secondary to acute
and chronic pancreatitis and pancreatic cancer, as well as being
involved in a study identifying new genetic causes of rare and
atypical forms of diabetes. She is currently involved in clinical
trials evaluating pharmacologic therapies aimed at improving
cardiometabolic health in individuals with obesity and/or
diabetes.
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Objectives

Upon completion, participants will be able to:

» Recognize obesity as a chronic, multifactorial disease with strong biological
underpinnings.

» Apply evidence-based BMI criteria to determine eligibility for anti-obesity
pharmacotherapy.

» Describe the mechanisms of action of key anti-obesity medications, including
semaglutide and tirzepatide.

» Implement appropriate strategies for initiating and managing treatment with
semaglutide and tirzepatide in clinical practice.
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Obesity and Overweight s a
multifactorial, biologically rooted
disease with strong genetic
underpinnings.
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Biology of Obesity - Genetics

Obesity is not simply about
willpower or lifestyle choices

Chronic disease

Complex interplay of genetics
and environment

Heritability: 40% and 70%

Monogenic

Early-onset, severe obesity

High genetic
contribution

Single mutation
in one gene '
Large genetic effect ‘

Rare

High penetrance —f

No environmental
influence

Loos RJF, Yeo GSH. The genetics of obesity: from discovery to biology. Nat Rev Genet. 2022

Polygenic

Common obesity

Modest genetic
contribution

Hundreds of variants
in or near many genes

Each variant has
a small effect

Common

Low penetrance

Environment is a
key determinant
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Importance for recognition of biology of obesity

Awareness of weight bias and stigma:
69% women with obesity report
experiencing weight bias from
doctors, and 52% from nurses.

Weight Stigma

Stress

Health Care Services

Physiological Reactivity
« Increased levels of:
- Cortisol
- C-reactive protein

Eating and Physical Activity Behaviors
Binge eating

Increased caloric consumption
Maladaptive weight control

People-first/people-centered
language

Poorer treatment adherence
Less trust of healthcare professionals
Avoidance of follow-up care
- AIC
« Elevated blood pressure

Delay in preventive health screenings
Poor communication

Weight Gain

Examples of Weight Bias and Stigma at Multiple Levels

Interpersonal:
Explicit and Implicit

Psychological Health/Distress Physiological Health/Distress

Depression Poor glycemic control

Institutional/Structural

Intrapersonal

0 l \//f‘-:/\ Anxiety Less effective chronic disease
B¢) 0] ~::// Low self-esteem self-management
t-("} ( Poor body image More advanced and poorly controlled

chronic disease
Substance use

Suicidality

Lower health-related quality of life

Discriminatory policies X  Dislike and blame Anticipated judgment

or mistreatment

X Unfair/inaccurate
assumptions

X Non-inclusive culture
Internalized stigma/

Inadequate physical self-stigma

accommodations X  Disrespectful

. communications
Denial of care

X

X  Differential care
and treatment

X Attribute all symptoms
to weight

Puhl RM, Phelan SM, Nadglowski J, Kyle TK. Overcoming Weight Bias in the Management of Patients With Diabetes and Obesity. Clin Diabetes. 2016
Raveendhara R Bannuru - Weight stigma and bias: standards of care in overweight and obesity—2025: BMJ Open Diabetes Research & Care 202;
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Examples in
Healthcare Settings
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Treatment of Obesity is multi-faceted,
inter-disciplinary and longitudinal
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Pyramid of weight management

Lifestyle modifications
No single dietary pattern superior &

Key—> Consistency

Pharmacotherapy

Lifestyle
modification

Healthful diet and
physical activity

https://blogs.gwu.edu/njannah/



Anti-Obesity Medications

BMI Category (kg/m?)

Treatment 25-26.9 27-29.9 30-34.9 35-39.9

If lifestyle does not yield results, escalate to pharmacotherapy-> Avoid clinical inertia

The Practical Guide to the Identification, Evaluation, and Treatment of Overweight and Obesity in Adults, 2000. Table 3, page 25



Current Obesity Pharmacotherapy
Where They Work and Mechanisms of Action

Mesolimbic Reward System

joossseasqqo e

Naltrexone/bupropion )
u-opioid antagonist+ | ¢ '.:'.'.'.'.:;:......,.
DA/NE reuptake inhibitor Hypothalamu /

Mesolimbic
Reward System

Hypothalamus
Phentermine/topiramate ... Y Dorsal Vagal
Sympathomimetic amine + antiepileptic | Hypothalamus Complex
Orlistat
Dorsal Vagal Lot Lipase inhibitor
. . . complex veet e .
Liraglutide, Semaglutide, | ... Intestines
Tirzepatide Hypothalamus
GLP-1 receptor agonists

5-HT2c=serotonin; DA=dopamine; GLP-1=glucagon-like peptide-1;
MOA=mechanism of action; NE=norepinephrine.

1. Yanovski SZ et al. JAMA. 2014,311:74-86.
2. Apovian CM et al. J Clin Endocrinol Metab. 2015;100:342-362.

3. Kim GW et al. Clin Pharmacol Ther. 2014,95:53-66.
4. Dietrich MO et al. Nat Rev Drug Discov. 2012;11:675-691. 11




Current Treatment Landscape

New drugs and devices can reduce weight and weight-related comorbidities inale
is not the 910 opmen
This 1S . ds ind
mMore eﬁec’ﬂ\’
Retatrutide 25-30%
Cagri-Sema 25-30%
Semaglutide Tirzepatide Bimagrumab-muscle
17.7 kg = 16.9% WL 23 kg = 22.5% WL preserved
Nalt-bup End . Lapd 5|
Diet and Phentermine Phen-top Prr]ogeszgglrotelg Ban Gastreei\{gmy
Lifestyle orlistat l Balloglneee\{((e:’
l l 1 ’ } Gastric
Weight
Lc?ss \
0% O% 10% 15%)

Bariatric surgery
currently provides the best results

— newer drugs are catching up
After Aronne LJ. FDA VI-0521 EMDAC 2010. 12



Pharmacotherapy Increases Magnitude and Likelihood of

Weight Loss Particularly Newer Drugs
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Modified by L.J. Aronne. Pucci A, et al. Can J Cardiol. 2015;31(2):142-152. Astrup A, et al. Int J
Obes (Lond). 2012;36(6):843-854. Wilding JPH, et al. N Engl J Med. 2021 Mar 18;384(11):989-

1002. Jastreboff AM, Aronne LJ, et al. N Engl J Med. 2022 Jul 21;387(3):205-216.
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GLOW (24 wks)

SEMAGLUTIDE

STEP 1

TIRZEPATIDE

SURMOUNT
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Phentermine Monotherapy

Approved by the FDA for short term use (up to 12 weeks) approved in children =217 years and adults

Sympathomimetic --> NE and DA release in CNS-> appetite suppression

Doses available: Long acting (once a day)
- Capsules 15mg, 30mg, 37.5mg
- Tablets:37.5mg
Short acting (Three times a day)
- Tablets: 8mg

Effectiveness: 5.1% weight loss in 28 weeks
Contraindications: Cardiovascular disease, uncontrolled hypertension, hyperthyroidism, anxiety/agitation
Side effects: Dry mouth ; insomnia, dizziness, irritability, increased blood pressure and heart rate ; possible

risk of heart disease* (associated with fen-phen which had fenfluramine which increased
serotonin levels 2 Pulmonary HTN and valvular heart disease)

Cost considerations: Cheap with coupons: $10 -30 per month

KangJG, et ak . Randomized controlled trial to investigate the effects of a newly developed formulation of phentermine diffuse-controlled release for obesity. Diabetes Obes Metab.
2010



Phentermine- Topiramate

FDA approved for long-term management of weight for adults and children 12 and older

Mechanism of action: Sympathomimetic> NE release in hypothalamus—> Appetite suppression

Topiramate—> modulation of GABA receptors, carbonic anhydrase inhibitor and
glutamate antagonist = affects satiety and changes taste sensation

Doses available: 3.75 mg phentermine / 23 mg topiramate (initial dose only for 14 days)
7.5 mg phentermine / 46 mg topiramate (recommended dose)
11.25 mg phentermine / 69 mg topiramate (escalation dose)
15 mg phentermine / 92 mg topiramate (maximum dose)

Effectiveness: CONQUER trial: 56 weeks Phase Ill RCT. (-7.8% and -9.8% weight loss compared
to -1.2% placebo)
5% weight loss : 62, 70 and 21%, respectively

Contraindications: Glaucoma, hyperthyroidism, teratogenic (reliable contraception)

Side effects: Dry mouth, paresthesia, constipation, insomnia, dizziness, and dysgeusia. Serious
but less common side effects include mood changes, cognitive impairment, and
increased heart rate. RTA and increased risk of renal stones (calcium phosphate)

Cost considerations: Expensive!! $200-400 per month without insurance coverage

Gadde KM, Allison DB, Ryan DH, et al. Effects of Low-Dose, Controlled-Release, Phentermine Plus Topiramate Combination on Weight and Associated
Comorbidities in Overweight and Obese Adults (CONQUER): A Randomised, Placebo-Controlled, Phase 3 Trial. Lancet (London, England).



Mechanism of

action

Mode of
delivery

Effectiveness

Contra
indications:

Side effects:

Cost
consideration

Bupropion-Naltrexone

FDA approved for long-term management of weight for age 17 and above, can help with smoking cessation

Naltrexone, an opioid antagonist
Bupropion, a norepinephrine-dopamine reuptake
inhibitor.

Oral twice a day

Average weight loss of 5-6% can be enhanced with
intensive lifestyle intervention.

Chronic opioid use, uncontrolled hypertension, seizure
disorder

Nausea, constipation, headache, vomiting, increased
blood pressure and heart rate

Expensive!! $400-600 per month without insurance
coverage

Striatum
f

f Nucleus accumbens

Prefrontal cortex

Hypothalamus

Decreased appetite +
increased energy
Substantia nigra | expenditure = weight loss
u |
J
J

|
Ventral tegmental area

POMC autoinhibitory loop
(B-endorphin)

MOP-R antagonist
(naltrexone)

POMC
stimulus =0
{bupropion)

Apovian CM. Naltrexone/bupropion for the treatment of obesity and obesity with Type 2 diabetes. Future Cardiol. 2016



Potential Actions of GIP and GLP-1 o i Reepror Agoniom |

Based on Preclinical and Clinical Research @ Indirect Action

GLP-1 Receptor Agonism GIP Receptor Agonism

Central Nervous System Central Nervous System

Central Nervous System

1 Satiety | Food intake
| Food Intake | Nausea
T Nausea | Body weight
| Body Weight ‘ 1 Energy expenditure
Pancreas Pancreas
1 Insulin 1 Insulin
| Glucagon 1 Glucagon (glucose dependent)

Skeletal
Muscle

Stomach
| Gastric Emptying

Subcutaneous White Adipose Tissue
1 Insulin Sensitivity

1 Lipid Buffering Capacity

® 1 Blood Flow

1 Storage Capacity

Systemic
| Hyperglycemia

| Proinflammatory Immune Cell Infiltration

Liver _

7 Insulin Sensitivity Systemic

| Hepatic Glucose Production \?\;Jh?tce“g‘iggls‘z + | Hyperglycemia, Dietary Triglyceride
| Ectopic Lipid Accumulation Tissue

Skeletal Muscle

1 Insulin Sensitivity

1 Metabolic Flexibility

| Ectopic Lipid Accumulation

GIP = glucose-dependent insulinotropic polypeptide; GLP-1 = glucagon-like peptide-1
Adapted from: Samms RJ, et al. Trends Endocrinol Metab. 2020;31(6):410-421
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Liraglutide

FDA approved approved in children 212 years and adolescents, same dosing as adults

Mechanism of action: GLP1-RA--> hypothalamic neurons--> increase satiety
Decrease gastric emptying = increase satiety

Doses available: 0.6mg SQ QD x 1 week—> 1.2mg QD x 1 week—> 1.8mg QD Q1W-> 2.4mg QD Q1W~>
3mg QD thereafter

Effectiveness: Average weight loss 7-8% of body weight

Contraindications: Personal or family history of medullary thyroid cancer or Type 2 Multiple Endocrine

Neoplasia syndrome

Side effects: Nausea, vomiting, bloating, fullness, diarrhea, constipation, dyspepsia, abdominal
pain, fatigue, dizziness, headache, worsening depression, increase in lipase, and
rarely renal insufficiency ? Pancreatitis

Cost considerations: Expensive!! $1000 per month without insurance coverage

Astrup A et al. Safety, tolerability and sustained weight loss over 2 years with the once-daily human GLP-1 analog, liraglutide. Int J Obes (Lond). 2012



Semaglutide

FDA approved approved in children 212 years and adolescents and adults
FDA approved for reducing the risk of major adverse cardiovascular events in adults with established cardiovascular disease
and obesity or overweight.

Mechanism of action: GLP1-RA--> hypothalamic neurons--> increase satiety
Decrease gastric emptying = increase satiety

Doses available: 0.25mg SQ Q1W x 4 weeks 2 0.5mg SQ Q1W x 4 weeks-—2> 1.0 mg SQ Q1W X 4 weeks
-2 1.7mg SQ Q1W x 4 weeks 2 2.4 mg SQ Q1W

Effectiveness: Average weight loss 15-16% of body weight.

Contraindications: Personal or family history of medullary thyroid cancer or Type 2 Multiple Endocrine

Neoplasia syndrome
Side effects: Nausea, vomiting, bloating, fullness, diarrhea, constipation, dyspepsia, abdominal
pain, fatigue, dizziness, headache, worsening depression, increase in lipase, and rarely

renal insufficiency ?? Pancreatitis; worsening diabetic retinopathy; NAION?

Cost considerations: Expensive!!$1300/month without insurance coverage

Wilding JPH, et al. STEP 1 Study Group. Once-Weekly Semaglutide in Adults with Overweight or Obesity. N Engl J Med. 2021



SELECT Trial: Cardiovascular Outcomes, August 2023

Randomised, double-blind, parallel-group, placebo-controlled trial

Semaglutide 2.4 mg reduced risk

of major adverse cardiovascular
events (MACE) by 20% in adults
with overweight or obesity

n=17,604 adults

« > 45 years

« BMI =227 kg/m?

« with established CVD and no prior history of
diabetes

FDA Approves First Treatment to Reduce
Risk of Serious Heart Problems Specifically
in Adults with Obesity or Overweight

A Primary Cardiovascular Composite End Point

1009 109 1127ard ratio, 0.80 (95% CI, 0.72-0.90)
50+ 3 P<0.001 for superiority
= | o]
& 80 Placebo
§ 704  6-
T 60- Semaglutide
o 4]
£ 50+
2 404 2
5 30
: —
= 0 T T T T T T T 1
S 207 0 6 12 18 24 30 36 42 48
10
04 I T T T | | | 1
0 6 12 18 24 30 36 42 43
Months since Randomization
No. at Risk
Placebo 8801 8652 8487 8326 8164 7101 5660 4015 1672

Semaglutide 8803 8695 8561 8427 8254 7229 5777 4126 1734

Lincoff AM, et al. SELECT Trial Investigators. Semaglutide and Cardiovascular Outcomes in Obesity without Diabetes. N EnglJ Med. 2023
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Long-term (4 year) weight loss effects of

semaglutide in obesity without diabetes

SELECT Trial n=17,604 patients (72.3% male) from 41 countries; October 2018 to March 2021,
mean age 61.6 years; mean BMI 33.3 kg/m?

SEMAGLUTIDE in-trial SEMAGLUTIDE first on treatment
208 weeks 208 weeks

b O — 3
—— Sema 2.4 mg Placebo o
-1.5%
a o -
0 g 27
-1.5% 3
=
L 21 o] Mean
=< @ weight loss ETD
2 8 -4
o Mean £
) : o Sema 2.4 mg -11.7
8 -4 weightloss EID & -10.2 (95% CI -11.0 to -9.42);
€ = P <0.0001
o Sema 2.4 mg -10.2 o -6+ Placebo -1.5
= -8.7 (95% Cl -9.42 to -7.88); >
= P <0.0001 S
Rl 6 Placebo -1.5 >
2 g
> 2 g
: e
-8 - ©
=
5 3 11.7%
= - -
2 O -10 1 -/ /0
O -0 v)
-10.2%
2 -12
Sema2.4mg -| 88037647 7,493 6,690 7,290 6,447 7,282 6,460 7,474 5991 5898 4,686 5,085 3,650 2,954 1737 921 157 Sema2.4mg - 8,794 7,434 6,838 5,912 6,240 5,457 6,096 5,330 5,971 4,785 4,679 3,690 3,889 2,820 2,270 1,335 690 118
Phediai| SA01 2715 216 16704 UEGH"0RD Tiw (6502 USTE: IS S8 W55 BIOTH B0 000 Nigse. WEB R Placebo - 8,782 7,621 7,273 6,387 6,812 5901 6,695 5,826 6,612 5252 5209 4,038 4,314 3,091 2,485 1,455 755 126

0 12 26 39 52 65 78 91 104 M7 130 143 156 169 182 195 208 221 ' ' ' ‘ ' ! ' ' ‘ ' ‘ ‘ ' ' \ \ ' !

o} 12 26 39 52 65 78 91 104 N7 130 143 156 169 182 195 208 221
Time since randomization (weeks)

Time since randomization (weeks)

Ryan DH, et al. Nat Med. 2024 May 13. 21



SELECT Trial: Diabetes Prevention Results

SELECT: Semaglutide Effects on Cardiovascular Outcomes in People With Overweight or Obesity

Risk of HgbAlc > 6.5%

Table 2. Primary and Secondary Time-to-First-Event Efficacy End Points.*

- Reduced 73%, NNT =12

Risk of HbA1c > 5.7%
(prediabetes) among those with
baseline £5.7%

- Reduced 67%, NNT 3.4

Lincoff AM, et al. N Engl J Med. 2023 Dec 14;389(24):2221-2232.

End Point

Primary cardiovascular composite end point{
Confirmatory secondary end points$

Death from cardiovascular causes

Heart failure composite end pointf

Death from any cause
Supportive secondary end points¥

Cardiovascular expanded composite end point]|

Cardiovascular composite end point with death from
any cause®*

Nonfatal myocardial infarction
Nonfatal stroke
Hospitalization or urgent medical visit for heart failure
Coronary revascularization
Unstable angina leading to hospitalization
=P Glycated hemoglobin level =6.5%17
Nephropathy composite end pointi}
=) Glycated hemoglobin level =5.7% among patients

with baseline glycated hemoglobin <5.7%§§

Semaglutide Placebo
(N=8803) (N=28801)
number of patients (percent)
569 (6.5) 701 (8.0)
223 (2.5) 262 (3.0)
300 (3.4) 361 (4.1)
375 (4.3) 458 (5.2)
873 (9.9) 1074 (12.2)
710 (8.1) 877 (10.0)
234 (2.7) 322 (3.7)
154 (1.7) 165 (1.9)
97 (1.1) 122 (1.4)
473 (5.4) 608 (6.9)
109 (1.2) 124 (1.4)
306 (3.5) 1059 (12.0)
155 (1.8) 198 (2.2)
623 (21.3) 1501 (50.4)

Hazard Ratio
(95% CI)

0.80 (0.72 to 0.90)

0.85 (0.71 to 1.01)
0.82 (0.71 to 0.96)
0.81 (0.71 t0 0.93)

0.80 (0.73 t0 0.87)
0.30 (0.72 to 0.88)

0.72 (0.61 t0 0.85)
0.93 (0.74 to 1.15)
0.79 (0.60 to 1.03)
0.77 (0.68 to 0.87)
0.87 (0.67 to 1.13)
0.27 (0.24 t0 0.31)
0.78 (0.63 to 0.96)
033 (0.30 10 0.36)

P Value

0.07
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
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Tirzepatide

FDA approved approved for adults only
FDA approved for adults with moderate-severe OSA with BM| >=30

Effectiveness: Average weight loss 22-23% with highest dose

Contraindications: Personal or family history of medullary thyroid cancer or Type 2 Multiple
Endocrine Neoplasia syndrome

Side effects: Nausea, vomiting, bloating, fullness, diarrhea, constipation, dyspepsia,
abdominal pain, fatigue, dizziness, headache, worsening depression, increase
in lipase, and rarely renal insufficiency ?? Pancreatitis; worsening diabetic
retinopathy

Cost considerations: Expensive!$1000/month without insurance coverage

Jastreboff AM et al. SURMOUNT-1 Investigators. Tirzepatide Once Weekly for the Treatment of Obesity. N EnglJ Med. 2022



Tirzepatide reduced sleep apnea severity by up to nearly
two-thirds in adults with obstructive sleep apnea (OSA)
and obesity

SURMOUNT-OSA Study 1 — Participants Not on PAP Therapy

Efficacy Estimand Results Treatment-Regimen Estimandi
at 52 Weeks Results at 52 Weeks

Primary Endpoint — Change in AHI from Baseline
Tirzepatide* -27.4 -25.3
Placebo -4.8 -5.3
Secondary Endpoint — Percent Change in AHI from Baseline
Tirzepatide* -55.0 % -50.7 %
Placebo -5.0 % -3.0 %
Secondary Endpoint — Percent Change in Body Weight from Baseline
Tirzepatide* -18.1 % -17.7 %
Placebo -1.3% -1.6 %

*Tirzepatide MTD is maximum tolerated dose of 10 mg or 15 mg once-weekly. The starting dose of 2.5 mg tirzepatide was increased by 2.5 mg every four weeks until maximum tolerated
dose was achieved. Participants who tolerated 15 mg continued on 15 mg as their maximum tolerated dose. Participants who tolerated 10 mg but did not tolerate 15 mg continued on 10 mg
as their maximum tolerated dose.

Apnea-hypopnea index (AHI)

Malhotra A,et al. Tirzepatide for the Treatment of Obstructive Sleep Apnea and Obesity. N Engl J Med. 2024



SURMOUNT-5: Tirzepatide Superior to
Semaglutide for Weight Loss

A Change in Body Weight

* Open-label RCT e

* Adults with obesity
but without
diabetes

* 1:1 semaglutide or m

-104

ool |

Percent Change

-20.2

25

tl rze p a tl d e i Tirzepatide Semaglutide B Weight Reductions
W Tirzepatide Semaglutide
« 72 weeks follow up
81.6
g 80
£ i
5 605 °%°
£
5 60 1 434
% 40.1
Q
o 407 1 273 36
§ 204 I 16.1
$ I
0_
10% 15% 20% 25%
) ) ) ) ) Target Reduction in Body Weight
Aronne LJ,. Tirzepatide as Compared with Semaglutide for the Treatment of Obesity. N Engl J Med. 2025







Polling Question #1

What is the minimum BMI required to prescribe anti-obesity
medication without any weight-related comorbidities?

)

|
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Polling Question #1

What is the minimum BMI required to prescribe anti-obesity
medication without any weight-related comorbidities?

)

|
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Polling Question #1

What is the minimum BMI required to prescribe anti-obesity
medication without any weight-related comorbidities?

A) 25
B) 27
C) 30
D) 35

)

|
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Prescribing AOMs _

- Okay with

Wables

-

While not FDA approved for this

Established ASCVD?

Yes

among obese patients with HFpEF, -

tirzepatide was superior to placebo in

vtoderate to Severe O
AHI = 15

Diabetes or
MASLD
es

indication, SUMMIT trial showed that

improving the composite endpoint of

CV death and HF-related events over

104 weeks of follow-up.

<5% weight loss =5%weight loss

Yes

‘F

Yes
Consider *

stopping AOM or Continue AOM

dose adjustment indefinitely
Packer M, et al. Trial Study Group. Tirzepatide for Heart Failure with Preserved if not done

Ejection Fraction and Obesity. N Engl J Med. 2025




Liraglutide Titration

WEEK 1 g WEEK2 @ WEEK 3 @ WEEK 4
Therapeutic/Maintenance Dose

90 sterile single use pen needles ' Mail Order « Not for retail sale
NDC/HRI

& BD Nano" Ultra-Fine"

Pen Needles
Universal | Fit*

4BD Nano™



Semaglutide/Titration

a«» &3

L 025mg M 05mg N 10m
i o Lo Fas ] o




Tirzepatide Titration

B i i
2.5 g ﬂ 5 mg I 7.5 mg ﬂ 10 mg I 12'5"‘9ﬂ 15 mg I

Starting
For 4 weeks For 4+ weeks For 4+ weeks For 4+ weeks For 4+ weeks Maximum dose



SIDE EFFECTS for Liraglutide, Semaglutide, and

Tirzepatide

SCALE

STEP-1

SURMOUNT-1

Nausea

Vomiting

Diarrhea

Constipation
Dyspepsia

Upper abdominal pain
Abdominal pain
Cholelithiasis
Gallbladder disorders
Hepatobiliary disorders
Cholecystitis acute
Pancreatitis acute
Fatigue

Injection site hematoma

JAMA.2015 Aug 18; 314 (7): 687-99, N Egl J Med. 2021 Mar 18; 384(11): 989-1002, N Eng J Med 2022;387: 205- 216 ,

(Liraglutide 3.0, placebo % )

40.2/ 14.7
16.3/4.1
20.9/9.3
20.0/ 8.7
9.5/3.1
5.7/ 3.5
5.2/ 3/5
0.8/0.4

0.5/0.4
0.2/0
7.5/5.2
5.7/ 7.5

(Semaglutide 2.4, placebo,%)

44.2/17.4
24.8/ 6.6
31.5/15.9
23.4/ 9.5
10.3/ 3.5

10.0/ 5.5
1.8/ 0.6
2.6/1.2
2.5/0.8

0.2/0

(Tirzepatide 5/ 10/ 15, placebo % )
24/ 33/ 31/ 9.5
18.7/ 21/ 23/ 7
8.3/10.7/12.2/ 1.7
16.8/ 9.7/ 11.3/ 4/2
8.9/9.7/11.3/ 4.2

4.9/ 5.3/ 4.9/ 3/5
1.1/1.4/0.6/0.9
0.2/0..6/0.2/ 0

0.2/0.2/0.2/0.2

Reaction 2.9/ 5.7/ 4.6/ 0.3



More recent comparative data: SURPASS-5

_ Semaglutide (%) Tirzepatide (%)

Nausea
Vomiting
Diarrhea
Constipation
Dyspepsia
Abdominal pain
GERD
Cholecystitis
Cholethiasis
Pancreatitis acute
Fatigue

Injection site reaction

44 .4
21.3
28.5
23.4
10.3/ 3.5
6.9
10.6
0
0.5 (2 cases)
1 case
12.2
0.3

43.6
15
27

23.5

8.9/9.7/11.3/ 4.2
6.4
6.1
0
0
0
10.4
8.6

Aronne LJ,. Tirzepatide as Compared with Semaglutide for the Treatment of Obesity. N
Engl J Med. 2025



Mitigating Side Effects

« START LOW AND GO SLOW
* Nausea most frequent side effect

 Prevalence highest during

first 4-5 weeks of treatment
— Gastric emptying also slowest
— Last 8 days from onset

« Constipation - onset in first 16 weeks
- may last longer than other Gl SEs

Gorgojo-Martinez JJ, et al. J Clin Med.2022 Dec 24;12(1):145.
Wharton S et al; Postgraduate Medicine 2022; 134:14-19

Jducation and explanation

’4 Patient consultation & counseling

» Counsel patients on:
- The potential for Gl side effects and their typically mild-to-moderate, temporary nature
- Dietary modifications: recommend reducing meal size, mindfulness to stop eating once full,
avoiding eating when not hungry, avoiding high-fat or spicy food, and moderating alcohol intake
« Discuss any current Gl symptoms, treat if needed, and counsel the patient on how to manage any
potential worsening after GLP-1RA initiation

v

@scalation to an appropriate dose

Initiation with gradual dose escalation

« Follow the gradual dose escalation strategy recommended in the GLP-1RA prescribing information
» Consider slower dose escalation for patients reporting challenges with Gl symptoms in the first
few weeks of treatment

If patient presents with Gl side effects




Effectively
Managing
Gl side
effects

Gorgojo-Martinez JJ, et al. J Clin Med.2022 Dec 24;12(1):145.

@ffectuve management of Gl side effects

v

Short-term or mild side effects If unresolved

Patient counseling on dietary
modifications for upper Gl side effects

Recommend increasing fiber and water
intake for constipation, and consider
stool softeners

T P R RS 0pﬁona| R A A R R SR R (R AR S R = SO S92

P. Pharmacological treatment

Over-the-counter remedies for the GI
symptoms may be considered (not
universally recommended). Any use

Persistent or more severe Gl effects

Il Pause GLP-1RA dose escalation

Differential diagnosis

Identify/rule out any underlying GI disorders

A GERD treatment

If GERD exacerbation or onset is
identified, consider proton-pump
inhibitors or H2-blockers. Use

¢i Maintaining hydration &
dietary intervention
Advise patients on maintaining

hydration and consider suggesting
smaller volumes of food intake

should be short term only should be short term only

If vomiting is severe, persistent and
symptomatic, consider emergent care

.......... oo [f unsuccessful onnnaples If unsuccessful...:

A% GLP-1RA dose adjustment

Consider using lower doses for patients unable
to tolerate the standard maintenance doses

If unsuccessful
Switching to an alternative GLP-1RA

('\ Consider switch to an alternative
GLP-1RA, if available

e Optional -] i unsuccessful

#. Pharmacological treatment

Consider short-term antiemetic use for nausea/vomiting
in select patients on a case-by-case basis
{not universally recommended)

A GLP-1RA treatment cessation

Stop GLP-1RA treatment and consider
other therapies



Tips to navigate GLP1RA and GIP/GLP1RA
shortages

_ Medium Potency Medium Potency
Switch as S (Levelt) (Level 2)

needed
* Liraglutide 0.6 mg * Liraglutide 1.2 mg * Liraglutide 1.8 mg
» ORAL Semaglutide 3mg ~ « Dulaglutide 0.75 mg * Semaglutide 0.5 mg
« Semaglutide 0.25 mg * Dulaglutide 1.5 mg

* Tirzepatide 2.5 mg
Oral Semaglutide 14 mg

* Liraglutide 2.4 mg and 3 mg « Semaglutide 2 mg and 2.4 mg * Tirzepatide 12.5 mg and 15mg
« Semaglutide 1 mg * Tirzepatide 7.5 and 10 mg

* Dulaglutide 3 mg and 4.5 mg

* Tirzepatide 5 mg

* ORAL semaglutide 7 mg

Whitley HP, Trujillo JIM, Neumiller JJ. Clin Diabetes. 2023 Summer;41(3):467-473.
Special Report: Potential Strategies for Addressing GLP-1 and Dual GLP-1/GIP Receptor Agonist Shortages



Tips to navigate GLP1RA and GIP/GLP1RA
shortages

Use lower doses if a prolonged period has lapsed since use

Last dose taken | Manufacturer Recommendations for resuming treatment

Liraglutide 1.8 mg Resume at 1.2 mg or 0.6 mg if >one week missed
Dulaglutide 1.5 mg Resume at 1.5 mg weekly dose
Dulaglutide 3 or4.5mg If more than 3 weeks missed, use patient’s prior experience as guide. Either

resume same or 1.5 mg dose

Semaglutide 1 mg If <2 weeks missed resume at same dose
If 3-4 weeks missed, resume at 0.5 mg dose
If = 5 weeks missed start over at 0.25 mg

Tirzepatide =5 mg If <2 doses are missed, reinitiate at the same dose (provided dose
adequately tolerated
If = 3 doses are missed, reinitiate at 5mg once weekly

Novo Nordisk. Victoza (liraglutide) prescribing information. Bagsvaerd, Denmark, Novo Nordisk,
July,2022, Ozempic (semaglutide) injection prescribing information, Plainsboro, NJ.

Whitley HP, Trujillo JIM, Neumiller JJ. Clin Diabetes. 2023 Summer;41(3):467-473.
Special Report: Potential Strategies for Addressing GLP-1 and Dual GLP-1/GIP Receptor Agonist Shortages



New Medications: Obstacles to Overcome

R Create Drugs with
Oral vs. Injection Fewer Side Effects Improve Access/ Lower Cost

* Injections are tolerable for
most people, but less
convenient than a pill

* Novo Nordisk oral
semaglutide (approved for
diabetes) leads to far less
weight loss than injectable
semaglutide - Higher dose
(15% weight loss OASIS1)—>
filed for FDA approval

* Pfizer, Eli Lilly, Structure
Therapeutics, Astrazeneca all
have GLP-1 agonist pill in
pipeline

» Medicare and most private
insurance companies don’t
typically cover anti-obesity
drugs (classified as
“cosmetic”)

» Gastrointestinal issues are
common with semaglutide

» Rare but possible serious
Issues, such as pancreatitis,
and kidney failure with
semaglutide and tirzepatide

 New concern for risk of
NAION with semaglutide

 Oral forms of these drugs

(some available by 2026) are
expected to cost about
$500/month; by 2030, the
cost could be $350/month,
(Morgan Stanley analysis)
which would still be out of
reach for many Americans

https://www.theatlantic.com/health/archive/2023/04/0zempic-wegovy-mounjaro-weight-loss-drug-development-access/673627/
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Polling Question #2

Mrs. X comes to you for follow-up of her weight management. She started semaglutide
for weight loss 1 year ago and initially her weight went down from 190lbs to 150lbs in
the first six months, but she has not lost any weight since then. She is on maximum
dose of semaglutide 2.4mg weekly. Her current BMI is 26. She has no other chronic
medical conditions. She is asking you if she can come off semaglutide since “it’s no

longer working”.

What do you do?



Polling Question #2

She is asking you if she can come off semaglutide since
“it’s no longer working”. What do you do?

a) Continue semaglutide
b) Slowly wean off semaglutide
c) Stop semaglutide now



Polling Question #2

She is asking you if she can come off semaglutide since
“it’s no longer working”. What do you do?

a) Continue semaglutide
b) Slowly wean off semaglutide
c) Stop semaglutide now



Data from treatment drugs

Semaglutide Tirzepatide

Percent change in body weight (week 0-88)

5 68-week treatment phase . 52-week off-treatment
- : x
' extension phase Overall mean baseline body weight=107.3 kg
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S g % é‘ Tirzepatide lead-in E
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oo 3 -25+ ‘ i E
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=3 o 3 Tirzepatide E
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—m— Semaglutide 2.4 mg arm Time after start of lead-in period, wk
_18 |{—¥— Placebo arm No. at risk
T T 1 11 T T T T T T T 1 T T Tirzepatide lead-in 670 666 669 668 667 667 669 663 659 670
0 4 8121620 28 36 44 52 60 68 7580 104 120 Tirzepatide 335333 328 317 310 310 335
Time since randomization (wk) Placebo 335330 317 303 292 289 335
Semaglutide 2.4 mg arm 228226 228 228225228 228 228 228 228 227 228 209 174 171 197
Placeboarm 99 99 99 98 97 98 99 99 99 99 99 99 93 79 80 93
Wilding JPH, et al. regain and cardiometabolic effects after withdrawal of semaglutide: The STEP 1 trial extension. Aronne LJ, et al. Continued Treatment With Tirzepatide for Maintenance of Weight Reduction in Adults
Diabetes Obes Metab. 2022. With Obesity: The SURMOUNT-4 Randomized Clinical Trial. JAMA. 2024;331(1):38-48.

doi:10.1001/jama.2023.24945






Newer drugs
in the
pipeline

=)

l

GLP-1 agonists

GLP-1 Injectable
© Semaglutide 7.2mg - NN

GLP-1 Oral

© Semaglutide 50mg* - NN

© Orforglipron - Eli Lilly

© Danulipron - Pfizer

€ CT1996 - Carmot Therapeutics

Key:
© Phase 3
© Phase 2

© Phase 1
@ Pre clinical

GLP-1 + GIP agonists
© Tirzepatide® - Eli Lilly
€ 5C0-094 - Scohia Pharma GIP agonist

€ VK2735 oral/subcut - Viking
Therapeutics @ 2P6590 - Zealand

@ (7388 - Carmot Therapeutics Pharma
GLP-1 + GIP antagonist
© AMG 133 - Amgen

GLP-1 + GIP + Glucagon agonist

© Retatrutide - Eli Lilly
@ HM15211 - Hanmi Pharmaceutical

GLP-1 + glucagon agonists

© Survodutide - Boehringer
Ingelheim

@ Efinopegdutide - Hanmi
Pharmaceutical

© Mazdutide - ELi Lilly

© Pemvidutide ALT-801 -
Altimmune

amylin agonists
© Cagrilintide- NN

[ IEEECTIELSTT  GLP-1 + amylin agonists

agonist -Eli Lilly © CagriSema - NN
o IP8396 - Zealand o Oral amycretin - NN
Pharma
€ AzD6234 -
AstraZeneca

PYY agonists GLP-1 + PYY agonists
© NNCO165-1675 + Semaglutide
© NNCD165-1875 - NN AN

= LISV @ NNCO165-1562 + Semaglutide
© Y-14 - Zihipp -NN
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MOC Reflective Statement

*Obesity is a chronic, relapsing, serious but treatable medical
condition with strong genetic predisposition that has been
under-treated and wrongly attributed to personal lifestyle
choices alone for too long (and still is).

*\We need to change the way medicine is practiced by
empowering primary care providers to treat obesity

*Semaglutide and tirzepatide weight loss outcomes approach
those of bariatric surgery and impact many related co-
morbidities

*Many Nutrient-stimulated Hormonal therapies (NuSH) in
development
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