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Objectives

• Discuss the connection between 
obesity & type 2 DM

• Identify a 5-pillar approach to weight 
loss in patients with diabetes using 
evidence-based recommendations

• Review new & future weight loss 
therapies
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Prevalence of Obesity and Diagnosed DM Among US Adults

Obesity (BMI ≥30 kg/m2)

Diabetes

1994

1994

2000

2000

No Data       <14.0%        14.0%–17.9%        18.0%–21.9%       22.0%–25.9%       > 26.0%

No Data         <4.5%         4.5%–5.9%           6.0%–7.4%       7.5%–8.9%             >9.0%

CDC’s Division of Diabetes Translation. National Diabetes Surveillance System available at 
http://www.cdc.gov/diabetes/statistics

2015

2015



5Alexander RW President's address. Common mechanisms of multiple diseases: why vegetables and exercise are good for you. 
Trans Am Clin Climatol Assoc. 2010;121:1-20.



Pulmonary disease
abnormal function
obstructive sleep apnea
hypoventilation syndrome

Nonalcoholic fatty liver 
disease
steatohepatitis
cirrhosis

Coronary heart disease
Diabetes
Dyslipidemia
Hypertension

Gynecologic abnormalities
abnormal menses
infertility
polycystic ovarian syndrome

Osteoarthritis
Skin

Gall bladder disease

Cancer
breast, uterus, cervix
colon, esophagus, pancreas
kidney, prostate

Phlebitis
venous stasis

Gout

Idiopathic intracranial 
hypertension

Stroke
Cataracts

Severe pancreatitis

Medical Complications of Obesity

Blackburn, G.L., et al.  Medscape 2007



Additional Complications of Obesity
• Dementia
• Mood disorders
• Sexual dysfunction 
• Personal and social costs
• Professional and employment costs

There is a huge amount of weight bias and discrimination 
in today’s society
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Can’t you lose weight easily by cutting calories?

Calories In vs Calories Out: generally true, but not so simple
• Certain diets are easier for patients to adhere to, or patients may 

“respond” better to certain plans
• Medications can confound the picture (ie beta blockers, psych meds)
• Menopause can lead to increased weight and abdominal fat
• Products like artificial sweeteners, while having zero calories, may still 

lead to weight gain, diabetes, or other medical issues

The body fights weight loss incredibly hard 
• For every 1 kg (2.2 lbs) of weight lost, you

• Lower metabolism - burn 30 calories less per day 
• Increase appetite - by 100 calories per day

Weight loss is hard: diabetes may make it harder
8Polidori et al., Obesity 2016, 24: 2289-2295



How Much Weight Do You Need to Lose?

-2.0-3.0%

-5.0%

-10.0%

• Improvements in glycemic parameters
• Reduction of risk for developing diabetes

• Improvement in sleep apnea, orthopedic issues, etc.
• Greater improvements in above parameters
• 7-10% helps prevent progression of pre-DM

• Greater improvements in glycemic parameters
• Improvement in blood pressure, HDL, triglycerides, etc.
• Improvement in urinary stress incontinence

• Even greater improvements in above parameters
• Optimal improvement in outcomes for diabetes

-15.0%

Jensen MD, Ryan DH, et al. J Am Coll Cardiol. 2013;pii:S0735-1097(13)06030-0.



Limitations in the Outpatient Setting

• HCPs may not feel comfortable discussing weight
• Time constraints in visits
• Rapid increase in medications, lack of awareness
• Glycemic control may override focus on weight 

• Need high-intensity, in-person intervention that is comprehensive 
in nature 

• Dietary, physical activity, behavioral counseling etc.
• High-intensity = at least 14-16 visits over 6 months
• Must include personalized feedback

• Low-intensity interventions generally NOT effective

10Wadden et al., JAMA 2014; 312(17):1779-91
Tsai et al., Med Clin N Am 102  (2018) 35-47



How do we overcome these obstacles?
Find a respectful, nonjudgmental way to bring up weight

• “Would it be okay if we discuss your weight today?”
• “How are you feeling about your weight?”

Set realistic and achievable weight loss goals with patients
• “The good news is that no matter what your weight loss goal is, even a 

modest weight loss, such as 5 to 10% of your total body weight, is likely 
to produce health benefits, such as improvements in blood pressure, 
blood cholesterol, and blood sugars.” – CDC

Utilize other resources to be “high-intensity”
• Dietitians
• Commercial programs: Weight Watchers, Jenny Craig, Medifast etc.
• Group visits, phone calls
• Refer to a comprehensive medical weight loss clinic

Referrals to weight management clinics alone are associated with 
better weight loss at a year vs no referral

11Tsai et al., Med Clin N Am 102  (2018) 35-47
www.cdc.gov/healthyweight/losing_weight/index.html



SO… What’s New???
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• Lorcaserin (Belviq) was withdrawn from the market

• Gelesis100 (Plenity) is new to the market

• Everyone is obsessed with keto or low carb diets

• Everyone is trying to do some type of variation of 
intermittent fasting



The Five Pillars of Weight Loss

Diet Exercise Behavioral Medication Surgery



The Five Pillars of Weight Loss

Diet



Lifestyle Recommendations: Diet

Diet is the cornerstone of weight 
loss for all patients (with or 

without diabetes)

This first pillar is the fundamental pillar 
on which all the other ones rely

Weight loss medications, weight loss 
surgery, behavioral interventions etc. 
almost exclusively work by influencing 

what you eat
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Which Diet is Proven to be The Best?

• Weight Watchers
• Protein Shakes/Bars
• Jenny Craig
• Atkins Diet
• South Beach 
• Zone Diet
• Mediterranean Diet
• Vegetarian Diet
• DASH
• Paleo Diet

• Keto Diet/LCHF
• Low Fat Diet
• Blood Type Diet
• Intermittent Fasting
• Time-Restricted Feeding
• Whole Food Plant 

Based
• Low calorie Diet
• Vegan Diet
• Low Glycemic Index

This is a 
tough one...



ADA Recommendations for Obesity Treatment

“As all energy-deficit food intake 
will result in weight loss, eating 

plans should be individualized to 
meet the patient’s protein, fat, and 

carbohydrate needs while still 
promoting weight loss”

18
Diabetes Care 2020;43(suppl 1):S89-S97 



ADA Recommendations for Obesity Treatment

• Significant weight loss can be achieved with programs 
that achieve a 500-750 kcal/day energy deficit

• ~1200-1500 cals/day for women
• ~1500-1800 cals/day for men 

• Dietary interventions may differ in composition (i.e. 
limiting high fat or limiting high carb foods)

• Meal replacements may be an option

19
Diabetes Care 2020;43(suppl 1):S89-S97 



ADA Dietary Recommendations

• Evidence suggests that there is not an ideal percentage of 
calories from carbohydrate, protein, and fat for all people with 
or at risk for diabetes 

• Diet should be based on:
• Patient’s health status
• Patient’s preferences
• Food availability
• Cultural circumstances

No “One Size Fits All”

20Diabetes Care 2019 May; 42(5): 731-754.
Diabetes Care 2020;43(suppl 1):S89-S97 



Key Factors Among Healthy Eating Plans

• Emphasis on non-starchy vegetables
• Minimize added sugars and refined grains
• Choose whole foods over highly processed foods 

21Diabetes Care 2019 May; 42(5): 731-754. 



Keto Crazy
What is Keto?
• Low enough in carbs  “ketosis” unique benefits?
• Variable macro breakdown
• Variation of “lowcarb” with more emphasis on high fat intake, 

very low carbs
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But won’t I have a heart attack if I eat keto?

• Long-term, large, randomized trials on ALL types of 
diet are very hard to perform 

• Studies define “low fat” and “low carb” differently – and 
what participants actually follow can vary greatly

• Saturated fat…? Always bad? Or bad with carbs?
• There is NO good data currently that suggests that 

long term keto diets will increase CVD more than any 
other way of eating

• Any diet that helps you lose weight and keep it off is 
likely to lower your A1c, blood pressure, improve lipids, 
etc., and therefore lower your risk of mortality

23



What about Carbohydrates?
• The amount required for optimal health is unknown

• Standard American Diet (SAD): 300g/day
• RDA for adults without DM: 130g/day

• This is for brain’s glucose requirement
• BUT, this energy can also be supplied by other 

processes including glycogenolysis, 
gluconeogenesis (fat/protein) or ketogenesis

• Address quality of carbohydrate foods
• Reducing carbohydrate intake for individuals with 

diabetes has most evidence for improving glycemia
• “For select adults with type 2 diabetes not meeting 

glycemic targets… low- or very low-carbohydrate 
eating plans are a viable approach”

24Diabetes Care 2019 May; 42(5): 731-754. 



What about Low Carb High Fat Diets?

LCHF  may improve glucose, triglycerides, and HDL

• In general, replacing saturated fat with unsaturated 
fats reduces both total cholesterol and LDL-C, and 
also benefits CVD risk

• Ideally consume fatty fish at least 2x/week

Caution: carb restriction and nutritional ketosis 
can put patients at risk for DKA if they excessively 
withhold insulin (ie actually T1DM/LADA) or are on 
SGLT2 inhibitors +/- relative insulin deficiency

25Diabetes Care 2019 May; 42(5): 731-754. 



Diet Data
Data for diabetes (prevention and/or treatment):

• Mediterranean
• DASH
• Low fat 
• Vegetarian
• Low carbohydrate 

Mediterranean Diet
• Better vs low fat in PREDIMED trial
• Significantly reduced CVD in people with and without DM2

What about Type 1 Diabetes?
• Very few diet trials. Lower carbs (47g vs 225g) in short term 

improved euglycemia, lowered insulin needs.

26Diabetes Care 2019 May; 42(5): 731-754. 



Which Diet Plan Should I Recommend?

The 3 S’s:

• Safe
• Simple
• Sustainable

Let the patients tell you what would work for them!



Definitions vary!

What about Intermittent Fasting? 
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Most Americans consume calories the majority of hours 
that they are awake
• i.e. eat or drink calories 16 hours a day, sleep 8 hours

Calories (especially those from carbohydrates) high 
insulin levels constant state of fat storage

What is intermittent fasting? 
• “Fasting” 1-3 days per week cycled with non-fasting days
• On non-fasting days - one can eat “freely”, though ideally 

making healthy choices

The Fast Diet - 5:2 diet with two 500-calorie days per week



What is Intermittent Fasting (IF)? 

Fast days can be characterized by:
• Complete fasting

• Water only, or water with any non-caloric 
beverages

• Very low calorie – such as 500 calories/d

or

• “Time restricted feeding”
• Eating only allowed within set hours of the day

• 16:8
• 19:5 (The Fast-5 Diet)
• 12:12 (Oprah)



Data on Intermittent Fasting
There is data that intermittent fasting and/or time-restricted 
feeding may be beneficial
• Improvement in cardiac and diabetes risk markers
• Equal or better weight loss vs caloric restriction
• Preservation of lean body mass
• Potential benefits on neurologic health, longevity, cancer and 

inflammation
• Minimal long-term risk
• Increased feasibility? Better adherence?

Start with simple recommendations

Caution in patients with diabetes, especially those on 
hypoglycemic agents (sulfonylureas, insulin) or those at 

risk for DKA (inadequate insulin, SGLT2s). 
30Mattson MP, Annu Rev Nutr 2005



You can’t go wrong with recommending...
• Mediterranean diet
• Low-carbohydrate diet (50-100g carbs/day), Paleo
• Whole foods, plant based
• DASH diet
• Meal replacements
• Time restricted feeding (ie no calories past 7pm)

Practical Pearls:
• Write down recommendations or recommend a book/website
• Have printed resources in office
• Refer to a dietitian and/or comprehensive weight management 

center

31



The Five Pillars of Weight Loss

Exercise



ADA Exercise Recommendations

Exercise may promote weight loss, especially when 
combined with dietary interventions

• ADA recommends that most adults with diabetes should:
• Engage in 150 minutes or more of moderate-to-vigorous 

intensity aerobic activity per week
• Engage in 2-3 sessions/week of resistance exercise

33Diabetes Care 2019; Vol 42, Supp 1, S51-52



Exercise Recommendations

• Prior ADA recommendations 
help with glycemic control, 
CV mortality and general 
well-being

• However: It is hard to out-
exercise a poor diet 



34Diabetes Care 2019; Vol 42, Supp 1, S51-52

Unfortunately for weight loss, or maintenance of 
weight loss, you may actually need twice as many 

minutes (i.e. 300) per week!



The Five Pillars of Weight Loss

Behavioral



Behavioral Interventions for Obesity + Diabetes

Interventions can include:
• Counseling on diet, exercise, how to self-monitor
• Frequent, high-intensity visits to identify barriers

Complicating conditions can include:
• Binge eating disorder
• Bulimia
• Night eating disorder
• Reward eating or Hedonistic eating

Refer to an eating disorder specialist (ie psychologist) 
for CBT, and/or consider weight management referral

36



The Five Pillars of Weight Loss

Medication



Weight and Medications

• Diabetes medications

• Non-Diabetes medications

• Weight Loss medications

38



Cycle of Weight Gain and Diabetes

39

Diabetes Diagnosis

Add metformin
Add sulfonylurea

Years after diagnosis

Add basal insulin
Add mealtime insulin

Also:
• BMR down with age
• Menopause in women
• Other medications that 

cause weight gain



Diabetes Medications & Effect on Weight

40*Approximation of Diabetes Medication Class Effect on Weight

Weight 
Gain

Weight 
Loss

GLP1 Agonist

Note: There is significant variability in weight effect even within the same drug 
class, ie with GLP1 agonists, insulin

Some people may “respond” more favorably to certain medications. 

⍺-glucosidase inhibitors and amylin mimetics can also help with weight loss

Basal Insulin TZD

DPP4i

Metformin

SGLT2i

Sulfonylurea

Basal/Bolus or 
Mixed Insulin
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What About Non-Diabetes Medications?
Class of 

Medication Medications that Weight Alternative Medications

Antipsychotics
clozapine, haloperidol , olanzapine,
quetiapine, risperidone, thioridazine, 

lithium

aripiprazole, ziprasidone, lurasidone, 
buspirone

Antidepressants amitriptyline, doxepin, duloxetine, 
imipramine, mirtazapine, nortriptyline, 

paroxetine, phenelzine

bupropion, fluoxetine, sertraline 
(depends on SSRI duration?)

Anticonvulsants carbamazepine, gabapentin, valproate topiramate, zonisamide, lamotrigine

Antidiabetics insulin, sulfonylureas, 
thiazolidinediones

acarbose, canagliflozin, dapagliflozin, 
dulaglutide, empagliflozin, 

exenatide, liraglutide, metformin,
pramlintide, semaglutide, sitagliptin, 

saxagliptin

Antihistamines cyptoheptadine, diphenhydramine inhalers, decongestants, loratadine

Beta- or alpha blockers
propranolol, atenolol, metoprolol, 

doxazosin
ACE, ARB, calcium channel 
blockers, HCTZ, carvedilol

Steroids
contraceptives, glucocorticoids, 

progestational steroids
barrier prophylactics, nonsteroidal 
anti-inflammatory drugs (NSAIDS)



What About Non-Diabetes Medications?
Class of 

Medication Medications that Weight Alternative Medications

Antipsychotics
clozapine, haloperidol , olanzapine,
quetiapine, risperidone, thioridazine, 

lithium

aripiprazole, ziprasidone, lurasidone, 
buspirone

Antidepressants amitriptyline, doxepin, duloxetine, 
imipramine, mirtazapine, nortriptyline, 

paroxetine, phenelzine

bupropion, fluoxetine, sertraline 
(depends on SSRI duration?)

Anticonvulsants carbamazepine, gabapentin, valproate topiramate, zonisamide, lamotrigine

Antidiabetics insulin, sulfonylureas, 
thiazolidinediones

acarbose, canagliflozin, dapagliflozin, 
dulaglutide, empagliflozin, 

exenatide, liraglutide, metformin,
pramlintide, semaglutide, sitagliptin, 

saxagliptin

Antihistamines cyptoheptadine, diphenhydramine inhalers, decongestants, loratadine

Beta- or alpha blockers
propranolol, atenolol, metoprolol, 

doxazosin
ACE, ARB, calcium channel 
blockers, HCTZ, carvedilol

Steroids
contraceptives, glucocorticoids, 

progestational steroids
barrier prophylactics, nonsteroidal 
anti-inflammatory drugs (NSAIDS)

The Endocrine Society recommends against using agents that are 
not FDA approved for weight loss solely for weight loss –

unless backed by significant research and by a provider 
experienced in weight management



FDA Approved Weight Loss Medications

Indicated for:
• BMI ≥27 with comorbid condition
• BMI ≥30 

Weight loss medications can both 
augment weight loss and improve 
adherence with behavioral 
interventions

Evaluate for response to 
medication after ~3 months of use, 
if not down 5% body weight, 
should stop the medication

44



Weight Loss Medications – What’s Out There?

• Adipex, Lomaira etc. (phentermine)
• Belviq (lorcaserin)  ☹
• Qsymia (phentermine-topiramate)
• Contrave (naltrexone-bupropion)
• Saxenda (liraglutide)
• Xenical, Alli (orlistat)
• Plenity - “device” - (gelesis hydrogel capsules)

More are coming! 



William T. Cefalu et al. Dia Care 2015;38:1567-1582
©2015 by American Diabetes Association

Comparative efficacy of weight-loss medications 

All data are placebo-subtracted, maximal dose, 1-year results in intention-
to-treat populations using last-observation-carried-forward method unless 
otherwise indicated 



Gelesis100 (Plenity)
• Oral Superabsorbant Hydrogel made of cellulose + citric acid
• Considered a medical “device” and not a medication or pill
• Currently approved, but only rx’d by designated providers
• Given in a capsule with water before a meal

Pros: Safety profile, lower BMI requirement (25-40)
Cons: GI side effects (gas, bloating, nausea, abd distension)

47Obesity 2019 Feb;27(2):205-216



Gelesis100 (Plenity) – Subgroup Analysis 

48Obesity 2019 Feb;27(2):205-216

Normoglycemic 
Participants

Prediabetes/
Drug Naïve Type 2 

Diabetes Participants



Gelesis100 (Plenity): Change in Glucose/Insulin

49Obesity 2019 Feb;27(2):205-216



What’s New or Coming Soon?
• Semaglutide

• 2.4mg weekly, PO
• More GLP1s! 
• More GLP + other combos!

• AM833
• Amylin mimetic
• Weekly injection

• RM-853
• Blocks ghrelin
• Oral medication

• Tirzepatide
• Dual GLP1 + GIP
• Weekly injection 

• Metreleptin (Myalept) 
• Synthetic leptin
• For leptin deficiency (rare)
• Daily injection

• Setmelanotide
• Works at MC4 receptor 
• For rare, genetic conditions

Others: Glucagon, PYY
50



The Five Pillars of Weight Loss

Surgery



Is Weight Loss Surgery a good option?

• Insurance may cover weight loss surgery based on BMI and 
other medical conditions

• ≥35 with comorbid conditions
• ≥40 regardless of conditions
• ADA: consider if BMI ≥30, 27.5 if Asian background

• Likely to offer the best likelihood of long term weight loss 
success

What’s out there?
• Gastric Sleeve (Vertical sleeve)
• Gastric Bypass (Roux-en-Y)
• Lap Band
• Stomach Balloons
• AspireAssist Stomach Pump

Maybe?



Mortality: 30%-40% reduction in 
10-year mortality

Migraines: 57% resolved

Pseudotumor cerebri: 96% resolved

Dyslipidemia and hyper-
cholesterolemia: 63% resolved

Non-alcoholic fatty liver disease: 90% 
improved steatosis, 37% resolution of 

inflammation, 20% resolution of fibrosis

Metabolic syndrome: 80% resolved

Type 2 diabetes mellitus: 83% resolved

Polycystic ovarian syndrome: 79% resolution 
of hirsutism, 100% resolution of menstrual 

dysfunction

Venous stasis disease: 95% resolved

Gout: 77% resolved

Depression: 55% resolved

Obstructive sleep apnea:
74%-98% resolved

Asthma: 82% improved or resolved

Cardiovascular disease: 
82% risk reduction

Hypertension: 52%-92% resolved

GERD: 72%-98% resolved

Stress urinary incontinence: 
44%-88% resolved

Degenerative joint disease: 
41%-76% resolved

Quality of life: improved in 95% of patients

Cleveland Clinic Center. Accessed on 4/22/2011 at https://weightloss.clevelandclinic.org/index.aspx. 

GERD = gastroesophageal reflux disease

Reduction of Comorbidities After WLS



Surgical Interventions for Diabetes? STAMPEDE

• 150 patients with T2DM
• Intensive medical therapy alone vs with weight loss surgery
• Intensive therapy: 

• Per ADA standards, counseling, q3 month DM visits
• Home glucose monitoring
• Using newer drug therapies (ie GLP1 agonists) 
• Encouraged Weight Watchers

54Bhatt et al., NEJM 2012  10.1056/nejmoa1200225



Intensive Management +/- Weight loss Surgery

55Bhatt et al., NEJM 2012  10.1056/nejmoa1200225

Greater change in HbA1c 
(-1.4 vs -2.9)

Greater change in BMI
(-1.9 vs -10)!



Mean Weight Loss Up to 15 Years Post-Surgery

56

At 15 years, 
weight change:
+/- 2% in control
-14% in banding
-16% in sleeve
-25% in RYGB

Sjöström et al., N Engl J Med 2007; 357:741-752

Swedish prospective, controlled study in 4,000+ obese subjects



Mortality Post-Surgery

57Sjöström et al., N Engl J Med 2007; 357:741-752

Don’t rule out surgery just because it’s invasive! 



Diet Exercise Behavioral Medication Surgery

Use as many of the 5 Pillars of Weight Loss 
as needed to achieve meaningful results

Conclusions



What about Maintenance after Weight Loss? 
The body fights incredibly hard to regain the lost weight

• Lowered metabolism
• Increased appetite

Any “diet” should ideally be sustainable for the long-term

Remember: maintaining 5-10% weight loss is a success

Take immediate measures to counteract plateau or regain:
- ADA recommends referring to weight maintenance program
• Increase exercise
• Lower calories
• Add weight loss medications
• Refer to a dietitian or weight management center

59Polidori et al., Obesity 2016, 24: 2289-2295
Diabetes Care 2020;43(suppl 1):S89-S97 



Take Away Points

• Don’t be afraid to talk about weight with patients
• Dedicate visits to weight management 
• Set realistic goals that provide health benefits
• Examine existing medications – both diabetes and 

non-diabetes therapies for better alternatives

60



Thank you! 
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