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The “Diabesity” Problem

Obesity Epidemic: (Adults, Children, Adolescents) - 1990-2020 Parallel Increase in Prevalence of Diabetes

3

4



3

Cultural, Linguistics and Implicit Bias in Treatment of Obesity
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Treatment Options: 2012
Diet

• Meal replacements, VLCDs, standard low calorie diets
Exercise

• Combination of cardio and resistance training is better

MEDICATIONS:
1. Phentermine
• Short term appetite suppressant
2. Orlistat
• Lipase inhibitor with limited efficacy and well known side effects
3. Bariatric surgery
• Lap band
• RYGastric bypass
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Medications: 
1st Gen “Appetite Suppressants” & Lipase 
inhibitors
• Phentermine 
• Diethylpropion
• Phendimetrazine
• Orlistat (Xenical)

“Newer” therapies (Since 2013)
• Phentermine/Topiramate ER (Qsymia)*
• Bupropion SR/ Naltrexone SR (Contrave)
• Lorcaserin (Belviq)
• Liraglutide (Saxenda)*
• Semaglutide (Wegovy)*
• Tirzepatide (Zepbound)

* Approved for adolescents aged 12 and up

Treatment Options: 2024

Bariatric Surgery:
• RYGastric Bypass
• Laparoscopic Sleeve Gastrectomy
• Adjustable Gastric Banding

Endoscopic Bariatric Therapy
• Intra-Gastric Balloon

• ORBERA – Fluid filled 
• OBALON-Gas filled 

• Intragastric “Botox” Injection
• Endoscopic Sleeve Gastroplasty

Others: (Minimally invasive procedures):
• Plenity (Cellulose gel cap)
• Aspire Assist (Gastric Content 

Drainage)

IntraGastric Ballons Aspire Assist® Device
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Endoscopic Sleeve 
Gastroplasty

Gelesis (Plenity)

Ingested, Transient, Space Occupying Device

ASSESSMENT & OFFICE EVALUATION
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Degree of Overweight or Obesity: Adult

BMI (kg/m2)Classification

18.5–24.9Healthy weight

25–29.9

30–34.9

35–39.9

40-59

60 or more

Overweight 

Obesity I 

Obesity II 

Morbid Obesity (Obesity III)

Super Morbid Obesity

Use clinical judgement when interpreting BMI

During the Office Visit

• Measure weight, height (BMI calculation), waist circumference,  body 
composition (% BF, if available)

• Assess co-morbid conditions

• Communicate to the patient your interest in their undertaking lifestyle 
change to lose weight and “be healthier”

• Outline trigger foods and a simple (yet specific) meal plan for the 
patient

• Provide follow-up and support lifestyle change
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Utility and Limitations of BMI

• Permits population-based studies of trends in obesity and is used 
for clinical guidelines.

• Does not correlate well with fat mass in both over-muscled 
(athletic) and under-muscled (sarcopenic) patients. 

• Does not reveal differences in fat distribution (visceral vs. 
subcutaneous).

• Does not measure fat directly but correlates with body fat over 
thousands of average patients.

• At any given BMI, women have more fat than men.

Bioelectrical Impedance Analysis

Sample BIA Report

TEST RESULTS

Percent Body Fat: 22.1%
Fat Body Weight: 44.2 lbs
Lean Body Weight: 155.8 lbs
Basal Metabolic Rate: 2150 
kcal/day
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Is one diet better than 
others for weight loss?

Meta-analysis - Comparisons 
of Weight Loss Among Named 
Diet Programs in Overweight 
and Obese Adults

Johnston BC, Kanter S, Bandayrel 
K, Wu, P, et al. 

JAMA: Sept 3, 2014. Volume 312:9. 
Pages 923-933. 

Study Design & Results

• 48 unique randomized trials (7286 individuals)

• Largest weight loss was associated with 
• Low-carbohydrate diets (6 months - 8.73 kg; 12 months - 7.25kg)
• Low-fat diets (6 months - 7.99 kg; 12 months - 7.27 kg)

• Weight loss differences between individual diets were minimal. 
• For example, the low-carb Atkins diet resulted in similar weight loss as low-carb Zone diet 

(at 6, 12 months)
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2020: British Medical Journal
• ~22K participants in meta analysis
• Weight loss similar after 6 months 

between MM, LF, LC groups
• BP reduction similar

PHARMACEUTICAL THERAPIES
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BMI Category (kg/m2)

≥ 4035-39.930-34.927-29.925-26.9Treatment

+++++
Diet & Lifestyle 
Therapy

+++
+ (with 

comorbidity)
Pharmacotherapy

++++/?
Endoscopic 
Bariatric Therapy

++
+ (with 

comorbidity)
Bariatric Surgery

A Guide to Selecting Obesity Treatment

SSRI=Selective Serotonin Reuptake Inhibitor.

Assess Medications That May Cause Weight Gain

• Psychotropic medications
• Tricyclic antidepressants
• Atypical antidepressants 

(mirtazapine)
• Specific SSRIs (citalopram)
• Atypical antipsychotics 

(quetiapine)
• Lithium
• Specific anticonvulsants 

(gabapentin, cabamazepine)

• Diabetes medications
• Insulin
• Sulfonylureas
• Thiazolidinediones

• HIV Medications

• Anti-estrogen (tamoxifen)

• Glucocorticoids

• β-adrenergic receptor blockers 
(older generation, atenolol)
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CommentsMechanism of Action~$/month (US)FDA-Approved Drug

Schedule III drug, approved 1961
for short-term use

Norepinephrine/dopamine 
releasing stimulator

$35Phentermine 

Schedule IV drug, approved 1973 
for short-term use

Noradrenaline/dopamine
releasing stimulator

$25
Phendimetrazine/

Diethylpropion

Approved for long-term use in 1999Pancreatic lipase inhibitor$110Orlistat

Approved July 2012
Noradrenaline releasing + 

modulator of  ɣ aminobutyric
acid (GABA)

$98
Phentermine/Topiramate

Approved September 2014
(Non-Schedule)

Inhibitor of dopamine and  
noradrenaline reuptake + 

µ opiate antagonist
$98Bupropion/Naltrexone

Approved 2014 (adults)
Approved 2020 (adolescents 12-17)

GLP-1 agonist $1200Liraglutide (3mg)

Approved June 2021 
(Approved 2021 for adolescents 12-17)

GLP-1 agonist $1200Semaglutide (2.4mg)

Approved December 2023GLP-1/GIP agonists $1200Tirzepatide (15mg)

Overview: Anti‐obesity Drugs Presently on the Market

Phentermine/Phendimetrazine/Diethylpropion

Type: Sympathomimetics

Mechanism of action: Stimulates the hypothalamus to suppress appetite

Cost: ~$25-$30/month

FDA approved indication: Short-term (< 12 weeks) adjunct to exercise and caloric restriction 
for BMI ≥ 30 or ≥ 27 in the presence of other risk factors such as hypertension, diabetes or 
hyperlipidemia

Efficacy: 2-3.5 kg mean weight loss beyond that achieved by placebo at 2-24 weeks

Adverse effects: Risk of dependence and abuse, hypertension, dry mouth, insomnia, tremor, 
GI disturbance, valvular heart disease (rare)

Contraindications: History of CV disease, MAOIs, hyperthyroidism, glaucoma, history of drug 
abuse, pregnancy, breastfeeding
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Orlistat
Type: Lipase inhibitor

Mechanism of action: Inhibits the breakdown of triglycerides into absorbable free fatty acids 
by lipase enzymes in the stomach and pancreas, resulting in less fat being absorbed

Year of approval: 1999 (Prescription strength: 120 mg TID), 
2007 (OTC 60 mg; $80/month)

FDA approved indication: Efficacy: 2.9 kg mean weight loss (Xenical) beyond that achieved 
by placebo at one year (meta-analysis of 15 trials; Ann Intern Med 2005;142:532-46)

Adverse effects: Significant diarrhea, fecal incontinence, oily spotting, flatulence, bloating, 
dyspepsia (all can be reduced with avoidance of fat-rich foods), reduced absorption of fat-
soluble vitamins, serious liver injury (rare)

Contraindications: Malabsorption, cholestasis, impaired liver function, pancreatic disease, 
pregnancy (added in 2012)

Phentermine/Topiramate

2012
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• Once-a-day, oral, extended release topiramate
• Low doses of previously approved medications to minimize side effects

0 400 mg200100 30050 150 250 350

Topiramate ER

0 30mg
(free base)155 10 253.75 7.5

Phentermine

Maximum 
Approved 
Doses

20

23 46 92

Low Mid Full

DOSING
• Begin with low dose for 2 wks phentermine 3.75/ topiramate ER
• Advance to treatment dose phentermine 7.5/ topiramate ER 46          
• If <3% weight loss after 12 wks, either discontinue or advance to full dose phentermine            15/ topiramate ER 92 

(transition dose phentermine 11.25/ topiramate ER 69 for 2 wks) 
• If <5% weight loss after 12 wks on full dose, discontinue (take every other day for one wk)

DOSING
• Begin with low dose for 2 wks phentermine 3.75/ topiramate ER
• Advance to treatment dose phentermine 7.5/ topiramate ER 46          
• If <3% weight loss after 12 wks, either discontinue or advance to full dose phentermine            15/ topiramate ER 92 

(transition dose phentermine 11.25/ topiramate ER 69 for 2 wks) 
• If <5% weight loss after 12 wks on full dose, discontinue (take every other day for one wk)

Phentermine and topiramate extended‐release [package insert]. Mountain View, CA: Vivus; 2012.

Phentermine/Topiramate ER

Effect of Phentermine/Topiramate ER on Weight Loss in 
Obese Adults Over 2 Years

Garvey WT, et al. Am J Clin Nutr. 2012;95:297-308.

-9.3% 

-10.5%

-1.8% 

* Data are shown with least squares mean 
(95% CI).

SEQUEL Study
Placebo

Phentermine/topiramate CR 7.5/46

Phentermine/topiramate CR 15/92
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Phentermine/Topiramate ER Improves Cardiometabolic Risk 
factors: CONQUER Study

P valuePlacebo

Phentermine 
7.5mg/

Topiramate 
46 mg ERVariable

<0.0001-2.4-7.6🡻Waist circumference (cm)

0.0008-2.4-4.7🡻Systolic BP (mm Hg)

0.1281-2.7-3.4Diastolic BP (mm Hg)

<0.00014.7-8.6🡻Triglycerides (%)

0.7391-4.1-3.7LDL–C (%)

<0.00011.25.2🡹HDL–C (%)

<0.0001-0.79-2.49🡻CRP (mg/L)

<0.00010.331.40🡹Adiponectin (µg/mL)

Changes from baseline to week 56 in secondary endpoints

Gadde KM, et al. Lancet. 2011;377(9774):1341‐1352.

Metabolic Effects of Phentermine/Topiramate ER in 
Non-Diabetic Patients: SEQUEL Study

Glucose Insulin

*P≤0.005 vs placebo.
Phen/TPM CR, phentermine/topiramate controlled release.

*

*

*

*

*

Placebo Phen/TPM ER 7.5/46 mg Phen/TPM ER 15/92 mg

*

Ref: Garvey WT, et al. Am J Clin Nutr. 2012;95:297-308.

1
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1 check if this is this from day 1 to day 730, 2 years?
Weill Cornell Medical College, 3/15/2014
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Phentermine/Topiramate ER: EQUIP and CONQUER
Most Commonly Reported Treatment Emergent Adverse Events

PHEN/TPM ER 
15/92

PHEN/TPM ER 7.5/46PHEN/TPM ER 3.75/23Placebo
Adverse Event (%)

(N=3749)

19.913.74.21.9Paresthesia

19.113.56.72.8Dry mouth

16.115.17.96.1Constipation

13.512.215.812.8
Upper respiratory tract infection

10.67.010.49.3Headache

9.47.41.31.1Dysgeusia

9.410.612.58.0Nasopharyngitis

9.45.85.04.7Insomnia

8.67.22.93.4Dizziness

7.86.87.56.3Sinusitis

7.23.65.84.4Nausea

6.65.65.45.1Back pain

5.94.45.04.3Fatigue

5.44.06.33.5Blurred vision

5.66.45.04.9Diarrhea

Ref: Phentermine and topiramate extended‐release (Package insert). Mountain View, CA: Vivus; 2012.

Naltrexone SR/Bupropion

2014
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COR-I, II: % Change in Body Weight 

COR‐IICOR‐I
Observed#Observed

NB16  (N=471)

Completers: Placebo (N = 290): ‐1.8% , NB16 (N = 284): ‐6.7%*
NB32 (N = 296): ‐8.1%*

Completers: Placebo (N = 267): ‐1.4%
NB32 (N = 434): ‐8.2%*

Placebo (N=456) NB32 (N=702)NB32 (N=471)Placebo (N=511)

Improvements in Control of Eating, ITT-LOCF

Less More

How difficult has it been to 
control your eating?

How often have you eaten in response
to food cravings?

How difficult has it been to resist 
any food cravings?

COR‐I

Placebo 
(N = 511)

NB32 
(N = 471)
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COR-I, II: Most Common Treatment-Emergent Adverse 
Events (TEAE)

COR-IICOR-I

NB32/48
N=992

Placebo
N=492

NB32
N=573

NB16
N=569

Placebo
N=569

29.2%*6.9%29.8%*27.2%*5.3%Nausea

17.5%*8.7%13.8%*16.0%*9.3%Headache

19.1%*7.1%15.7%*15.8%*5.6%Constipation

6.9%*3.7%9.4%*7.7%*2.6%Dizziness

8.5%*2.0%9.8%*6.3%*2.5%Vomiting

9.1%*2.6%7.5%*7.4%*1.9%Dry mouth

24.3%*13.8%19.5%*21.4%*9.8%Patients discontinuing due to a TEAE

6.0%*0.2%6.3%*4.6%*0.4%Nausea

1.0%0.2%1.2%2.3%*0.5%Dizziness

2.6%*0.8%0.9%1.6%0.7%Headache

0.8%0%0.9%0.7%0.2%Vomiting

0.8%1.0%0.7%0.7%0.2%Insomnia

GLP-1  and GLP-1/GIP Receptor Agonists: 
Liraglutide, Semaglutide, Tirzepatide

2015, 2021, 2023
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Glucagon‐like Peptide‐1 (GLP‐1) and Gastric Inhibitory 
Polypeptide (GIP) Receptor Agonists

• Liraglutide:

• Approved in 2010 for treatment of type 2 diabetes (up to 1.8 mg/day)

• Approved for obesity management with dose up to 3.0mg/day (adults in 2014, Adolescents 2020)

• Semaglutide:

• Approved in 2014 for treatment of type 2 diabetes (up to 1.0 mg/week)

• Approved for obesity management with dose up to 2.4mg/week (adolescents/adults in 2022)

• Tirzepatide

• Approved in 2022 for treatment of type 2 diabetes (up to 15 mg/week)

• Approved for obesity management with dose up to 15 mg/week (December 2023)

Mechanism of Action:

• Endocrine: Delays gastric emptying, increase glucose uptake in muscle, stimulate glucose 
dependent insulin release, increased satiety due to direct actions on hypothalamus

GLP-1 and GIP: Mechanism of Action and Physiologic Effect

Impact on decreased dietary intake

Impact on improved energy and 
carbohydrate metabolisnm
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Effects of Liraglutide and Semaglutide in Obese Adults

Data are mean (95% CI) for the ITT population

Weight loss with Liraglutide Weight loss with Semaglutide

Semaglutide: Effect of 2.4mg Injection vs Placebo

Data are mean (95% CI) for the ITT population

Weight Loss with Tirzepatide What Happens When you Stop?
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GLP-1 Agonists: 
Contraindications, Warnings, Adverse Effects

On the Horizon: 
Role of GLP-1/GIP Agonists Beyond DM and Weight Management

• March 8 2024:
U.S. Food and Drug Administration 
approved semaglutide to reduce the risk of 
cardiovascular death, heart attack and 
stroke in adults with cardiovascular 
disease and either obesity or overweight.

• Current clinical trials ongoing for use of 
GLP-1 in MASLD and MASH therapy

Hurdles in Clinical Practice:
• Costs/Insurance coverage
• Inventory/Supply issues
• Medication wean protocol
• Compounded/generic GLP-1s
•  Long-term adverse risks

THERAPEUTIC TARGETS
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BARIATRIC SURGERY

General Criteria for Weight Loss Surgery

• BMI 35-40 with at least one co-morbidities BMI > 40 without co-morbidities

• Previous unsuccessful attempts at weight loss

• Age >18-65 with few exceptions

• Medically cleared for surgery 

• Mentally & emotionally prepared and motivated 
• No substance abuse, no active eating disorder
• Support system in place
• Realistic expectation regarding outcomes

• Has good understanding of the procedure and dedicated to lifestyle change   
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Surgical Options

(Roux-en-Y) Gastric 
Bypass

Laparoscopic 
Sleeve Gastrectomy

Adjustable Gastric 
Banding

RYGB vs LSV:  Impact on Physiology and 
Change in Metabolic Profile Over Time 

RYGB
LSV
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Schedule for Clinical Monitoring Following Different Bariatric Procedures

Laparoscopic Roux ‐
en‐Y Gastric Bypass

Laparoscopic Sleeve 
Gastrectomy

Laparoscopic 
Adjustable Gastric 
Band

Blood Test

3,6,12 month after 
surgery, then 

annually

3,6,12 month after 
surgery, then 

annually

AnnuallyComplete Blood Count

3,6,12 month after 
surgery, then 

annually

3,6,12 month after 
surgery, then 

annually

AnnuallyComplete Metabolic Panel

3,6,12 month after 
surgery, then 

annually

3,6,12 month after 
surgery, then 

annually

N/ACalcium, Vitamin D, 
Parathyroid Hormone

3,6,12 month after 
surgery, then 

annually

3,6,12 month after 
surgery, then 

annually

N/AFerritin, Folate

6,12 month after 
surgery, then 

annually

6,12 month after 
surgery, then 

annually

N/AVitamin B12

AnnuallyIf clinically indicatedN/AVitamin A

AnnuallyIf clinically indicatedN/AZinc, Copper

If clinically indicatedIf clinically indicatedN/ASelenium

Nutritional Supplementation after Different Bariatric 
Procedures

Other “clinical pearls”: 

• Don’t forget to 
address protein
malnutrition

• Pharmacotherapy still 
an option post 
endoscopic 
intervention or surgery 

• Support for continuing 
behavioral therapy 
and exercise 
prescription
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Summary:  Therapeutic Goals

• Explain goals, assess readiness

• Tailor individual programs, using BIA

• Categorize clinical obesity subtype

• Recommend options for a hypocaloric dietary 
approach

• Exercise prescription

• Treat co-morbidities

• Use pharmacotherapy where appropriate 

• Morbid obese patients – consider surgery when 
appropriate

• Current ongoing studies: Intermittent fasting for 
weight management and metabolic health?
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