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LEARNING OBJECTIVES

Pharmacist
1.Recognize available prescription and OTC agents on the U.S. market for weight loss.
2.Describe issues found with historically used agents for weight management.
3.Discuss agents for weight loss in terms of mechanism of action, side effects, contraindication, and cost 

considerations.
4.Review current literature and guidelines surrounding the comparative efficacy of weight loss agents. 
5.Outline a weight management plan based on patient-specific characteristics and current literature 

surrounding medications for weight loss.

Pharmacy Technician
1.Recognize available prescription and OTC agents on the U.S. market for weight loss.
2.Describe issues found with historically used agents for weight management.
3.Discuss differences of weight loss agents including drug-class, side effects, contraindications, and cost 

considerations



PATIENT CASE

WT is a 45-year-old male with a BMI of 34 kg/m2. He 
comes to clinic asking for assistance with weight 
loss. He has attempted weight loss through diet 
and exercise but is not achieving his goals. 

He requests to speak to his pharmacist about what 
options there are.

His PMH is significant for HTN and DM2 with an A1c 
of  8.4%.



DEFINING OVERWEIGHT & OBESITY 



PREVALENCE OF OVERWEIGHT & OBESITY

 In 2017-2018, the prevalence of obesity 
in the U.S. was reported at 42.4% 
 The prevalence of severe obesity 

(BMI ≥ 40 kg/m2) was 9.2%

 Projections suggest that by 2030, 
almost 50% of all individuals in the U.S. 
will be obese and almost 25% will be 
severely obese 

Trend in prevalence of overweight/obese, 
obesity, and severe obesity in Alaska adults from 

1991-2016

CDC (2021); AK DHSS (2021)



PATHOPHYSIOLOGY

• Medication induced:
• Antipsychotics
• Antidepressants 
• Antiseizure medications
• Antidiabetic agents
• Hormonal contraception
• Corticosteroids
• Beta-blockers

Domecq et al. (2007)



“CORPULANCE IS NOT ONLY A DISEASE ITSELF, 
BUT THE HARBINGER OF OTHERS.”

-HIPPOCRATES

 Obesity is associated with a significant increase in morbidity and mortality 

Diabetes 
mellitus Hypertension Dyslipidemia Heart disease

Stroke Sleep apnea Cancer

Haslam DW et al. (2005)



WHAT DO THE GUIDELINES SAY?

American Diabetes 
Association (ADA) - 2022

• Weight-loss medications 
are effective as adjuncts to 
diet, physical activity, and 
behavioral counseling for 
selected patients with type 
II diabetes and BMI ≥ 27 
kg/m2

American Association of 
Clinical Endocrinologists 

(AACE) - 2016

• Pharmacotherapy should 
only be used as adjunct to 
lifestyle therapy.

• The addition of 
pharmacotherapy 
produces greater weight 
loss and weight loss 
maintenance compared to 
lifestyle therapy alone

Department of Veteran 
Affairs (VA)/Department of 

Defense (DoD) - 2020

• In populations with chronic 
conditions, a 5% weight 
loss produces clinically 
significant improvements 
in those conditions. 

• Pharmacotherapy is 
recommended for long-
term weight loss in 
patients with a BMI ≥ 30 
kg/m2 or ≥ 27 kg/m2 who 
also have an obesity-
related condition



PATIENT CASE

WT is a 45-year-old male with a BMI of 34 kg/m2. He 
comes to clinic asking for assistance with weight 
loss. He has attempted weight loss through diet 
and exercise but is not achieving his goals. 

He requests to speak to his pharmacist about what 
options there are.

His PMH is significant for HTN and DM2 with an A1c 
of  8.4%.

“So, I have heard a lot of bad things about 
medications used for weight loss, can you 
tell me what you know?”



HISTORICAL PERSPECTIVE

 Agents once utilized for weight loss removed from market due to various adverse 
effects:

Cardiovascular effects
• Sibutramine, fenfluramine, 

dexfenfluramine, rainbow pills

Increased suicidal risk 
• Rimonabant

Increased risk of drug dependence
• Amphetamines, methamphetamine

Cohen et al. (2012)



HISTORICAL 
PERSPECTIVE

1947-1949: 
Methamphetamine

1961-1968: Rainbow 
pills

1973-1997: 
Fenfluramine and 
Dexfenfluramine

1959-present: 
Phentermine

1999-present: 
Orlistat

2012-2020: 
Lorcaserin

Bohula et al. (2018)



PATIENT CASE

WT is a 45-year-old male with a BMI of 34 kg/m2. He 
comes to clinic asking for assistance with weight 
loss. He has attempted weight loss through diet 
and exercise but is not achieving his goals. 

He requests to speak to his pharmacist about what 
options there are.

His PMH is significant for HTN and DM2 with an A1c 
of  8.4%.

“I don’t like the sound of those…what else 
you got?"



CURRENT FDA APPROVED OPTIONS

Pancreatic lipase inhibitor

• Orlistat (Alli®, Xenical®)

Combination products

• Bupropion/naltrexone 
(Contrave®)

• Phentermine/topiramate 
(Qsymia®)

GLP-1 receptor agonists

• Semaglutide (Wegovy®)
• Liraglutide (Saxenda®)

1999-
present: 
Orlistat

2012-
present: 
Qsymia®

2014-
present: 

Contrave®

2014-
present: 

Saxenda®

2021-
present: 

Wegovy®



BARIATRIC SURGERY

Surgery technique Change in BMI after 3 years 
(kg/m2)

Effects on type II diabetes 
remission

Adjustable gastric banding -11.43 (-18.14 to -4.72) 67.58% (49.51 to 82.83)

Sleeve gastrectomy -16.78 (-20.57 to -12.99) 85.53% (72.69 to 94.07)

Roux-en-Y gastric bypass -21.88 (-27.96 to -15.79) 92.83% (85.29 to 97.21)

• Typically reserved for persons who are morbidly obese (≥ 40 kg/m2)

Haghighat et al. (2021)



PATIENT CASE

WT is a 45-year-old male with a BMI of 34 kg/m2. He 
comes to clinic asking for assistance with weight 
loss. He has attempted weight loss through diet 
and exercise but is not achieving his goals. 

He requests to speak to his pharmacist about what 
options there are.

His PMH is significant for HTN and DM2 with an A1c 
of  8.4%.

“I don’t think I’m quite ready for surgery. 
Can you tell me more about the 
medication options instead?”



PANCREATIC LIPASE INHIBITOR: 
ORLISTAT (ALLI®, XENICAL®)

 Pharmacokinetics:
 Onset of action: 24-48 hours
 Half-life: 1-2 hours

 Common adverse effects (reported in ≥ 5% of patients): 
 Oily spotting, flatus with discharge, fecal urgency, fatty/oily stool, increased defecation, fecal 

incontinence 

Orlistat [Package Insert]



PANCREATIC LIPASE INHIBITOR: 
ORLISTAT (ALLI®, XENICAL®)

 Contraindications: 
 Pregnancy
 Chronic malabsorption syndrome
 Cholestasis 

 Available as an oral tablet
 Alli® 60 mg (OTC)
 Xenical® 120 mg (Rx)

 Average wholesale price: $82/month

 Dosing schedule:
 Alli®: 1 tablet TID 
 Xenical®: 1 tablet TID
 Each tablet should be taken with each 

main meal containing fat; omit the 
dose if meal is missed or contains no fat

Orlistat [Package Insert]



DAVIDSON ET AL (1999) - ORLISTAT VS PLACEBO AT 2 YEARS

Overall comparison vs baseline at week 
104
- Placebo x 2 yrs: -4.5%
- Orlistat 120mg x 1 yr placebo: -1.2%
- Orlistat 120mg x 2 yrs: -7.6%

Percent participants maintaining >10% 
weight loss at 2 years:
- Orlistat 120mg: 34.1%
- Placebo: 17.5%

Safety: No differences in fat-soluble 
vitamins at year 1, however vitamins D&E 
significantly decreased (but remained in 
reference range)

Davidson et al. (1999)



COMBINATION PRODUCTS: 
PHENTERMINE/TOPIRAMATE (QSYMIA®)

 Mechanism of action: 
 Phentermine is a sympathomimetic amine that increases hypothalamic release of 

catecholamines leading to reduced appetite and decreased food consumption 
 Topiramate’s mechanism of action in weight management is not fully understood, 

however it appears to suppress appetite and enhance satiety

 Pharmacokinetics:
 Tmax: 6 hours (phentermine); 9 hours (topiramate)
 Half-life: 20 hours (phentermine); 65 hours (topiramate)

 Common adverse effects (reported in ≥ 5% of patients): 
 Paresthesia, dizziness, dysgeusia, insomnia, constipation, dry mouth 

Qsymia® [Package Insert]



COMBINATION PRODUCTS:
PHENTERMINE/TOPIRAMATE (QSYMIA®)

 Contraindications: 
 Pregnancy
 Glaucoma
 Hyperthyroidism
 Concomitant use of a MAO-I within 14 

days

 Available as an extended-release capsule 
in the following strengths listed as 
phentermine/topiramate:
 3.75 mg/23 mg
 7.5 mg/46 mg 
 11.25 mg/69 mg
 15 mg/92 mg

 Average wholesale price: $230/month

 Dosing schedule: 
 3.75 mg/23 mg once daily x 2 weeks; 

increase to 7.5 mg/46 mg once daily x 12 
weeks

 If 3% of baseline body weight has not 
been lost, discontinue or increase to 11.25 
mg/69 mg x 2 weeks, then 15 mg/92 mg x 
12 weeks 

 If 5% of baseline body weight has not 
been lost, gradually discontinue therapy

Qsymia® [Package Insert]



SEQUEL (2011) EXTENSION – PHENTERMINE/TOPIRAMATE VS PLACEBO

Image: ACCE 2016 Obesity Guidelines slide-set; Garvey et al (2011)

Change in body weight at week 108
- Phentermine/topiramate 7.5/46: -10.5%
- Phentermine/topiramate 15/92:  -9.8%
- Placebo: -1.8%

Percent of participants with >15% weight loss
- Phentermine/topiramate 7.5/46: 31.9%
- Phentermine/topiramate 15/92:  24.2%
- Placebo: 6.6%



COMBINATION PRODUCTS:
BUPROPION/NALTREXONE (CONTRAVE®)

 Pharmacokinetics 
 Tmax: 3 hours (bupropion); 2 hours (naltrexone)
 Half-life: 21 hours (bupropion; 5 hours (naltrexone)

 Common adverse effects (reported in ≥ 5% of patients): 
 Nausea, constipation, HA, vomiting, dizziness, insomnia, dry 

mouth, diarrhea 

 Black Box Warning: 
 Increased risk of suicidal thinking and behavior in children, 

adolescents, and young adults taking antidepressants for 
MDD or other psychiatric disorders 

Contrave® [Package Insert]



COMBINATION PRODUCTS:
BUPROPION/NALTREXONE (CONTRAVE®)

 Contraindications: 
 Uncontrolled HTN
 Seizure disorders or other conditions lowering the seizure threshold 
 Use of other bupropion-containing drugs
 Chronic opioid use 
 Concomitant use of a monoamine oxidase inhibitor (MAO-I) within 14 days

 Available as an extended-release oral tablet
 90 mg bupropion/8 mg naltrexone

 Dosing schedule: 
 1 tab QAM x 1 week, then 1 tab BID x 1 week, then 2 tabs QAM and 1 QPM x 1 

week then 2 tabs BID 

 Average wholesale price: $365/month

Contrave® [Package Insert]



COR-II (2013) – NALTREXONE/BUPROPION VS. PLACEBO 

Change in body weight at week 56
- Naltrexone/bupropion: -6.4%
- Placebo: -1.2%

Percent of participants with >15% weight loss
- Naltrexone/bupropion: 13.5%
- Placebo: 2.4%

Apovian et al. (2013)



PATIENT CASE

WT is a 45-year-old male with a BMI of 34 kg/m2. He 
comes to clinic asking for assistance with weight 
loss. He has attempted weight loss through diet 
and exercise but is not achieving his goals. 

He requests to speak to his pharmacist about what 
options there are. 

His PMH is significant for HTN and DM2 with an A1c 
of  8.4%.

“I’m not sure that I can remember to take 
something daily, especially not 2-3 times 
per day; I’m too busy for that. Is there 
anything I can take less frequently?”



GLUCAGON-LIKE-PEPTIDE-1 RECEPTOR 
AGONISTS (GLP-1S)

 Pharmacokinetics: 
 Tmax, subQ: 1-3 days
 Half-life: up to 1 week 

 Common adverse effects (reported in ≥ 
5% of patients):
 Nausea, diarrhea, vomiting, constipation, 

and abdominal pain 

 Black Box Warning:
 Contraindicated in patients with a 

personal or family history of medullary 
thyroid carcinoma (MTC) or in patients 
with Multiple Endocrine Neoplasia 
syndrome type 2 (MEN 2) due to risk of 
thyroid C-cell tumors.

Wegovy®, Ozempic ®, Rybelsus ®, 
Saxenda, ® Victoza ® [Package Insert]



GLUCAGON-LIKE-PEPTIDE RECEPTOR 
AGONISTS (GLP-1S)

Brand Name Generic Name Weight Management DM type 2 AWP

Wegovy®

Semaglutide

 $1,619

Ozempic®  $1,022

Rybelsus®  $1,022

Saxenda®
Liraglutide

 $1,619

Victoza®  $1,220

Preparations and FDA approved indications: 

• Wegovy® dosing:
• Initial: 0.25 mg SQ once weekly; titrate every 4 weeks
• Max (target): 2.4 mg SQ once weekly 

• Saxenda® dosing:
• Initial: 0.6 mg SQ once daily; titrate weekly 
• Max (target): 3 mg SQ once daily 

Abbreviations: DM=diabetes mellitus; AWP=average wholesale price

Wegovy®, Ozempic ®, Rybelsus ®, 
Saxenda, ® Victoza ® [Package Insert]



SCALE (2015)– LIRAGLUTIDE 3.0MG VS PLACEBO

Change in Body Weight (LOCF) at 56 weeks
- Liraglutide: -8%
- Placebo: - 2.6%

14.4% of participants on liraglutide with >15% 
weight loss at trial conclusion

Pi-Sunyer et al. (2015)



SCALE 3-YEAR FOLLOW UP: LIRAGLUTIDE 3.0MG VS PLACEBO

Le Roux et al. (2017)



PATIENT CASE

WT is a 45-year-old male with a BMI of 34 kg/m2. He 
comes to clinic asking for assistance with weight 
loss. He has attempted weight loss through diet 
and exercise but is not achieving his goals. 

He requests to speak to his pharmacist about what 
options there are. 

His PMH is significant for HTN and DM2 with an A1c 
of  8.4%.

“I like the sounds of that once-weekly one; 
do you think that is a good option for me?”



BREAKING NEWS!



STEP1 TRIAL – SEMAGLUTIDE IN OBESITY

 64-week, randomized, double-blind, placebo-controlled trial included adults 
(n=1,961) with one or more self-reported unsuccessful dietary efforts to lose 
weight and either a BMI ≥ 30 kg/m2 or ≥ 27 kg/m2 with one or more weight-related 
coexisting conditions

 The mean BMI at baseline was ~38 kg/m2 

 At week 68, the mean weight change from baseline was -14.9% while using 2.4 
mg semaglutide once weekly, as compared to -2.4% with placebo

Wilding et al. (2021)



STEP-4 (2021) – SEMAGLUTIDE 2.4MG VS 
PLACEBO, EXTENSION TRIAL TO 68 WEEKS

 Extension trial period (week 20 
to week 68) 
 Semaglutide: -7.9%
 Placebo: + 6.9%

 Overall weight change at week 
68 (Lead-in + extension period)
 Semaglutide x 68 weeks: -

17.4%
 Semaglutide x 20 weeks: -5%

Rubino et al. (2021)



SHI ET AL. (2021) META-ANALYSIS – POOLED EFFICACY DATA
Shi et al. (2021)



SYSTEMATIC REVIEW AND META-ANALYSIS

Reference Description Intervention Comparator Outcome

Shi et al. 
(2022)

Systematic review 
and meta-analysis; 
143 trials 
(n=49,810); ≥ 12 
wks

Lifestyle modification 
with candidate 
weight-lowering drug

Lifestyle 
modification 
alone, w/ or 
w/o placebo, or 
with alternative 
drug

All medications lowered bodyweight compared to 
lifestyle modifications alone

Khera et al. 
(2016)

Meta-analysis; 28 
RCTs (n=29,018); 
duration 1 year

Liraglutide, lorcaserin, 
bupropion/ altrexone, 
phentermine/ 
topiramate, orlistat

Another active 
agent or 
placebo

Each agent was associated with at least 5% 
weight loss however liraglutide and Qsymia® had 
greater odds of achieving weight loss

Vosoughi
et al. 
(2016)

Systematic review 
and meta-analysis; 
64 RCTs 
(n=27,018); 
duration 12wks 

1 of 7 GLP-1 receptor 
agonists 

Placebo Weight loss over placebo was seen with all agents 
however the highest weight loss over placebo 
was seen with semaglutide ≤ 2.4 mg and 
liraglutide > 1.8 mg ; liraglutide > 1.8 mg was 
associated with a high rate of discontinuation due 
to adverse effects



GLP-1 COMPARATIVE EFFICACY

Reference Description Intervention Comparator Outcome

Rubino et 
al. (2022)

Randomized, 
open-label, phase 
3b trial (n=338)

Once weekly 
semaglutide 

Once daily 
liraglutide, and 
matching placebo

Mean weight change from baseline was -15.8% 
with semaglutide vs -6.4% with liraglutide 
(weight change with placebo was -1.9%); 
individuals were more likely to discontinue 
liraglutide for any reason

O’Neil et 
al. (2018)

Randomized, 
double-blind, 
placebo and active 
controlled phase II 
trial (n=341)

Once daily low 
dose semaglutide 
or liraglutide 
standard dose 

Placebo At the semaglutide dose of 0.2 mg daily (1.4 mg 
weekly), bodyweight reductions significantly 
favored semaglutide over liraglutide 3 mg daily 
(13.8% loss versus 7.8% loss)





STEP-8 (2022) – SEMAGLUTIDE VS LIRAGLUTIDE

Rubino et al. (2022)



COMORBIDITY CONSIDERATIONS (1) 

Borrowed from 
ACCE slide-set -
Garvey et al (2016)



COMORBIDITY CONSIDERATIONS (2)

Borrowed from 
ACCE slide-set -
Garvey et al 
(2016)



LOOKING 
FORWARD: 
PATHWAYS 
INVOLVING 
SATIETY 
AND 
HUNGER

Borrowed from Muller TD et al (2021)



IN THE PIPELINE

Agent Mechanism Development Stage ClinicalTrials.gov ID

BI 456906 GLP1/Glucagon Agonist Phase II NCT04153929

Tirzepatide GIP/GLP1 Agonist Phase III NCT04657003

Rybelsus GLP1 Agonist Phase III NCT03919929

Danuglipron GLP1 Agonist Phase II NCT04707313

NN9748 Y2R Agonist Phase I NCT03574584

NNC0165-1875 +semaglutide Y2R +GLP1 Agonist Phase II NCT04969939

Cagrilintide Amylin Analog Phase II NCT04940078

LY-3463251 GDF15 Agonist Phase I NCT03764774

Borrowed from Muller TD et al. (2021)



SURPASS-1 (2021) – TIRZEPATIDE VS. PLACEBO

Rosenstock et al. (2021)



SURPASS-2 – TIRZEPATIDE VS. 
SEMAGLUTIDE

Frias et al. (2021)



SURPASS-2 (2021) – TIRZEPATIDE VS. SEMAGLUTIDE

Frias et al. (2021)



PATIENT CASE

WT gets started on semaglutide once weekly and 
manages to titrate up to 2.4 mg weekly.

He returns to clinic to give a special thanks to his 
pharmacist and states he has lost 15% of his body 
weight! 

“I like the sounds of that once-weekly one; 
do you think that is a good option for me?”



KEY TAKEAWAYS (SUMMARY)

 Stigma – obesity as a disease vs a moral failing

 Historical failings

 5 FDA-approved medications for long-term use
 Orlistat (Alli®, Xenical®), phentermine/topiramate (Qsymia®), bupropion/naltrexone 

(Contrave®), liraglutide (Victoza®), and semaglutide (Wegovy®)

 GLP-1 receptor agonists demonstrate superior efficacy 

 In the pipeline 



QUESTIONS?
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