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Obesity is a Disease

ÅAACE, September 2012 1

ÅAMA, June 2013 2

ñé..the view of obesity as a behavioral decision is

debunked by biomedical evidenceéé..obesity is a

primary disease, and the full force of our medical

knowledge should be brought to bear on its prevention

and treatmenté...ò

1  Mechanick JI, Garber AJ, Handelsman Y, Garvey WT. Endocr Pract. 2012;18:642-8.
2 American Medical Association. H440.842 Recognition of Obesity as a Disease. 2013. 



Determinants of Body Weight

Genes
ÅProtective and at risk 

alleles for weight gain

ÅRace (ancestral 

admixture)

ÅGene-Gene interactions

Environment
ÅFood availability

ÅFood quality

ÅBuilt environment

ÅSocioeconomic status

ÅEducation 

Behavior
ÅDietary preferences 

ÅPhysical activity

ÅPsychological factors

ÅCultural factors

ÅDiurnal life patterns

Biological factors
ÅIn utero environment

ÅBirth Weight

ÅGender

ÅAge

ÅConcurrent diseases



AMA: Essential Criteria of 

a Disease

American Medical Association (AMA), Report 4 of the Council on Scientific Affairs 

(A-05).  Recommendations for Physician and Community Collaboration on the 

Management of Obesity (Resolution 421, A-04), 2005

1. Characteristic signs or symptoms

2. Impairment in the normal functioning 

of some aspect of the body

3. Results in harm or morbidity

Available at: http://www.ama-assn.org/resources/doc/csaph/a05csa4-fulltext.pdf
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In Obesity, biology protects against weight loss and 

maintains a high body weight

VŷGhrelin

VŹLeptin, PYY,   

CCK, Amylin

VŹResting energy

expenditure

VŷHunger

VŷCalorie-dense 

food preferences

Increased 

Appetite

Decreased 

Energy Out

Increased 

Energy In

Weight Gain

Weight Loss
Equilibrium Weight

Baseline weight 

250 lbs

Garvey WT, 2014



Remember the Pathophysiology of Obesity:     

mechanisms protecting against weight loss
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Sacks FS. et al. NEJM 2009;360(9) 859-873.

CHO/Pro/Fat

It is difficult for patients to maintain their weight loss over time.



Daniel S, Soleymani T, Garvey WT.  CurrOpinEndocrinolDiabetes Obes, 20:377-388, 2013 

Obesity

Sleep 

Apnea

Cancer

CVD
Dismobility/

Disability

Prediabetic States

Hypertension

Gallbladder 

Disease

Dyslipidemia

Diabetes

Depression

Cardiometabolic Disease

BioMechanical

Complications

Other 

Complications

Stress 

Incontinence

GERD

Osteoarthritis

Medical Complications of Obesity

NAFLD PCOS



Problems with the Term, Obesity

ÅMedical diagnosis based solely on anthropometric 

measurement (BMI), 

ÅUncertainty regarding health implications and 

definition in various racial/ethnic groups,

ÅWas not an actionable term for health care policy 

since relationship to health is obscure (AACE First 

Consensus Conference on Obesity1),

ÅSigmatization in public domain; derogatory use in 

social media,

ÅEngenders guilt and weight bias.

Garvey WT, Garber AJ, Mechanick JI, et al. AACE/ACE Consensus Conference on Obesity: 

building an evidence base for comprehensive action. Endocr Pract. 2014;20:956-976. 



Adiposity-Based Chronic Disease

New Medical Diagnostic Term for the Disease of Obesity

Abnormalities in Adipose 
Tissue
Å Mass
Å Distribution
Å Function

Å Lifelong disease with 
complications

Å Pathophysiology and natural 
history c/w three phases of 
chronic disease prevention

Mechanick J, Hurley D, and Garvey WT. Endocrine Practice, 23:372-378, 2017



Current Understanding of Obesity as a Disease

Abnormal quantity, 
distribution, and/or function of 
adipose tissue associated with 

adverse health outcomes1

Genes, environment, and 
behavior all contribute2,3

Associated with multiple 
cardiometabolic and 

biomechanical complications 
conferring morbidity and 

mortality3

Chronic, relapsing, 
multifactorial disease that 
requires regular, long-term 

follow-up4

Adiposity-Based 
Chronic Disease 

(ABCD)1

1. Mechanick JI, et al. Endocr Pract. 23:372-378, 2017;     2. AMA. Policy H-440.842 Recognition of obesity as a disease. 

https://searchpf.ama-assn.org/SearchML/searchDetails.action?uri=%2FAMADoc%2FHOD.xml-0-3858.xml; 

3. Garvey WT, et al. Endocrine Pract. 2014;20:977-989; 4. Bays HE, et al. Obesity Algorithm, presented by the Obesity Medicine 

Association, 2016-2017; www.obesityalgorithm.org. 



ÅBalance efficacy, safety, and 

cost

ÅOptimize benefit: 

risk ratio

ÅAchieve best outcomes

ÅCost-effectiveness 

of care

Treatment of Obesity
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Recent Treatment Recommendations and 

Algorithms for Treatment of Adult Obesity

ÅAACE/ACE1 [EBG]: most recent evidence-based guideline 

provides comprehensive recommendations

ÅThe Endocrine Society2 [EBG]: detailed description of 

pharmacological intervention

ÅAHA/ACC/TOS3 [EBG]: focus on lifestyle intervention with 

guidance on referral for surgery

ÅOMA - Obesity Medicine Association4: comprehensive and 

holistic approach ïonline

ÅNICE ïNational Institute of Health and Care Excellence5; 

[EBG] Clinical Guideline 189, November, 2014

1. Garvey WT, et al. Endocr Pract. 2016;22:842-884.    2. Apovian CM, et al. J Clin Endocrinol Metab. 2015; 100:342-362. 

3. Jensen MD, et al. Obesity. 2014;22(suppl 2):S1-S410. 4. Bays HE, et al. Obesity Algorithm, presented by the Obesity Medicine 

Association, 2016-2017; www.obesityalgorithm.org. 5. https://www.nice.org.uk/guidance/cg189



A Guide to Selecting Treatment

BMI Category

Treatment 25ï26.9 27ï29.9 30ï34.9 35ï39.9 Ó40

Diet, physical 

activity, and 

behavior

Appropriate

NHLBI 

Guidelines
Yes Yes Yes Yes

Pharmacotherapy No
With 

comorbidities Yes Yes Yes

Surgery* No No No
LAGB only

With 

comorbidities Yes

*Bariatric surgeries require lifestyle medical follow-up. 

FDA approved gastric band surgery for patients with BMI Ó30 and one weight related medical condition 

(February 2011).

LAGB, laparoscopic adjustable gastric banding

Pi-Sunyer FX, et al. Available at http://www.nhlbi.nih.gov/guidelines/obesity/ob_gdlns.htm



AACE/ACEClinical Practice Guidelines for 
Comprehensive Medical Care of Patients 

with Obesity

Garvey WT, Mechanick JI, Brett EM, Garber AJ, Hurley DL, Jastreboff AM, 

Nadolsky K, Pessah-Pollack R, Plodkowski R; Reviewers of the AACE/ACE 

Obesity Clinical Practice Guidelines.  Endocrine Practice.  22(7):842-884, 2016. 

www.aace.com/publications/guidelines



The Mandate
An evidenced-based care model is needed that is: 

(i) Comprehensive: all aspects of diagnosis, evaluation, 
treatment decisions, and treatment goals 

(ii) Practical: applicable to real-world patient care

(iii) Evidence- Based: Considers the totality of the evidence 
pertinent to all key aspects of patient managment

(iv) is designed to optimize benefit and risk based on defined 
outcomes that reflect impact of treatment on the health of the 
patient .  

AACE/ACE Clinical Practice Guidelines for Comprehensive Medical Care 
of Patients with Obesity



What are we Treating? 

Q1.      Do the 3 phases of chronic disease prevention and treatmentðie, primary, 

secondary, and tertiaryðapply to the disease of obesity? 

Q3.      What complications are attributable to obesity?

Q4.      Does BMI or other measures of adiposity convey full information regarding 

the impact of excess body weight on the patientôs health?

Why are we Treating it? 

Q5.      Do patients with excess adiposity and related complications benefit more 

from weight loss than patients without complications, and, if so, how much weight 

loss would be required? 

How do we Treat it? 

Q6.     Is lifestyle/behavioral therapy effective?

Q7.     Is pharmacotherapy effective?

Q8.     How to optimally individualize pharmacotherapy? 

Q9.     Is bariatric surgery effective?

9 Broad Questions for Evidence Review 

Resulted in 123 Evidence-Based Recommendations

AACE/ACE CPGs for Comprehensive Medical Care of Patients with Obesity



Obesity and 3 Phases of Chronic 
Disease Prevention and Treatment

Q1. Do the 3 phases of chronic disease 
prevention and treatment apply to the disease 
of obesity? 

τi.e., primary, secondary, and tertiary 



Primary 

Prevention
Secondary 

Prevention
Tertiary 

Prevention

Prevent 

disease from 

occurring

Halt early progression 

and prevent sequelae

(before complications)

Prevent 

complications and 

worsening of the 

disease.

Eliminate risk 

factors 

Å Primordial 

(population)

Å Primary (high 

risk)

Limit adverse 

consequences of a 

disease on healthINTER-

VENTION

Reduce complications 

and prevent further 

deterioration

(after complications)

GOAL

PHASE

Chronic Disease Phases and Interventions



Uncomplicated 

Obesity
2ǓPrevention

Weight-Related 

Complications
3ǓPrevention

Genetics Behavior

Environment

Genetics

Chronic Disease Model - Obesity                   
(similar to diabetes, asthma, alcoholism, etc.)

Obesogenic 

Environment

Primordial 

Disease Risk

Primary 

Disease 

Risk

Obesogenic 

Environment



Obesity and 3 Phases of Chronic 
Disease Prevention and Treatment

ÅQ1. Do the 3 phases of chronic disease prevention and 
treatmentτie, primary, secondary, and tertiaryτapply to the 
disease of obesity? 

ÅR2. The modality and intensity of obesity interventions should 
be based on the primary, secondary, and tertiary phases of 
disease prevention; this 3-phase paradigm for chronic disease 
aligns with the pathophysiology and natural history of obesity 
and provides a rational framework for appropriate treatment 
at each phase of prevention 

Å (Grade C; BEL 4, upgraded due to high relevance to natural history of the 
disease). 

Garvey WT et al.  Endocrine Practice.  22(7):842-884, 2016. 



Garvey WT et al.  

Endocrine Practice 

22(Suppl 3):1-203, 

2016
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DIAGNOSIS ANTHROPO-

METRIC

COMPONENT

CLINICAL

COMPONENT

Prevention/ 

Treatment

Normal BMI < 25 Primary

Overweight Stage 0 BMI 25-29.9 No obesity-related 

complications
Secondary

Obesity Stage 0 BMI Ó 30No obesity-related 

complications

Obesity Stage 1 BMI Ó 25Presence of 1 or more 

mild-to-moderate obesity-

related complications

Tertiary

Obesity Stage 2 BMI Ó 25Presence of 1 or more

severe obesity-related 

complications

Garvey WT, et al. Endocr Pract. 2014;20:977-989.

Advanced Framework for a New Diagnosis of 

Obesity as a Chronic Disease



Clinical Diagnosis: Screening for Complications 

that Improve with Weight Loss

X Metabolic Syndrome Waist, BP, HDL, TG, FPG

X Prediabetes FPG

X Type 2 Diabetes FPG

X Dyslipidemia Lipid panel

X Hypertension BP

X NAFLD Exam, LFTs

X PCOS Exam, ROS

X Sleep Apnea Exam, ROS

X osteoarthritis Exam, ROS

X GERD Exam, ROS

X Disability/Immobility Exam, ROS

X Psychological Disorder Exam, ROS

X Secondary: genetic syndromes, 

hormonal disease, iatrogenic

Exam, ROS, med review,

family hx





Therapeutic Weight Loss Reduces Complications
OBESITY 

COMPLICATION

% weight loss required 

for therapeutic benefit Notes References

Diabetes Prevention 3% to 10% Maximum benefit 10% DPP (Lancet, 2009)

SEQUEL (Garvey et al, 2013)

Hypertension 5% to >15%
BP still decreasing >15% Look AHEAD (Wing, 2011)

Dyslipidemia     3% to >15%
TG still decreasing at >15% Look AHEAD (Wing, 2011)

HbA1c 3% to >15%
HbA1c still decreasing at 

>15%

Look AHEAD (Wing, 2011)

NAFLD 10%
Improves steatosis, 

inflammation, mild fibrosis

Assy et al, 2007;

Dixon et at, 2004;

Anish et al, 2009

Sleep Apnea (AHI) 10%
Little benefit at Ò 5%Sleep AHEAD (Foster, 2009)

Winslow et al, 2012

Osteoarthritis 5-10%
Improves symptoms and 

joint stress mechanics

Christensen et al, 2007

Felson et al, 1992;

Aaboe et al, 2011

Stress Incontinence 5-10%
Burgio et al, 2007

Leslee et al, 2009

GERD
5-10% women

10%   men

Singh et al, 2013 

Tutujian R, 2011

PCOS
5-15% (>10% 

optimal)

Lowers androgens, 

improves ovulation, 

increases insulin sensitivity

Panidis D et al, 2008

Norman et al, 2002

Moran et al, 2013









Meal Plan

ÅReduced-calorie healthy 

meal plan

Åå 500-750 kcal daily 

deficit

ÅMany healthy meal plan 

optionsa

ÅMeal replacements

ÅVery-lowïcalorie diet is 

an option for selected 

patientsðrequires 

supervision

Team member/expertise: 

dietitian, health educator

Physical Activity

ÅAerobic activity

ïGoal: > 150 min/wk

ï3-5 days/wk

ÅResistance exercise

ïMajor muscle groups

ï2-3 times/wk

ÅReduce sedentary 

behavior

ÅIndividualized (e.g., 

preferences, limitations)

Team member/expertise: 

exercise trainer, physical 

activity coach, physical/ 

occupational therapist

Behavior

ÅInterventional package 
of behavioral methods

ÅSelf-monitoring; goal 
setting; education; 
problem-solving; 
stimulus control; stress 
reduction; psychological 
evaluation and 
treatment; cognitive 
restructuring; 
motivational 
interviewing; social 
support structures

Team member/expertise: 
health educator, behaviorist, 
clinical psychologist, 
psychiatrist

Comprehensive Lifestyle Management 

Is the Foundation of Obesity Treatment

a AACE/ACE guideline lists: Mediterranean, DASH,            

low-carb, low-fat, volumetric, high protein, vegetarian.

AACE/ACE algorithm for the medical care of patients with obesity. 

https://www.aace.com/files/guidelines/ObesityAlgorithm.pdf.



Obesity Pharmacotherapy

Agents Action Approval

Previously available

Phentermine ÅSympathomimetic Å1959

Orlistat ÅGI lipase inhibitor Å1997

Recently Approved

Phentermine/
Topiramate ER

ÅSympathomimetic/Anticonvulsan
t (GABA receptor modulation?)

ÅApproved, 
Summer 2012

Lorcaserin Å5-HT2C serotonin receptor 
agonist

ÅApproved, 
Summer 2012

Naltrexone ER/ 
Bupropion ER

ÅDopamine/noradrenaline 
reuptake inhibitor/Opioid 
receptor antagonist

ÅApproved, 
September 2014

Liraglutide 3 mg ÅGLP-1 receptor agonist ÅApproved 
December 2014

US FDA. Drugs@FDA. http://www.accessdata.fda.gov/Scripts/cder/DrugsatFDA.





Consideration in Individualizing 
Pharmacotherapy in Patients with Obesity

Patient Factors

Pharmacotherapy 
Factors

Biological Factors



Individualizing Pharmacotherapy in Obesity: 

Patient Factors
ÅMotivation (readiness for change)

ÅReasons for weight loss (harmonization of treatment goals 
with health care professional)

ÅIntensity of Lifestyle Therapy (availability, adherence, 
cultural and personal preferences) 

ÅFamily structure and social support systems

ÅPsychological(Binge eating disorder, night eating disorder, 
stress/anxiety, depression, food addictions, body image)

ÅWeight history (responses to previous interventions)

ÅLifestyle (habits, cultural, sleep hygiene, night-shift, 
smoking, built environment, life events)

ÅBuilt environment 



Individualizing Pharmacotherapy in Obesity: 

Biological Factors 
ÅDemographic 

1. Race ςethnicities lose less weight 
2. Age ςin elderly have clear health related benefits in mind, 

assess for sarcopenia, osteoporosis
3. Gender ςdifferences in body composition

ÅGenetic factors

ÅBiological(menopause, low thermogenesis)

ÅConcomitant medications (insulin, anti-psychotics, anti-
depressants)

ÅCo-Morbidities (T2DM, sleep apnea, hypothyroidism, 
hypercortisolism, psychological disorders)

ÅComplications (weight-related)



Individualizing Pharmacotherapy in Obesity: 

Pharmacotherapy Factors

ÅEffectiveness (Mean weight loss, Categorical weight loss: odds of 
losing 5% or 10% of body weight) 

ÅSide effects/tolerability profile

ÅWarnings and Contraindications

ÅDrug-drug interactions

ÅGoals of therapy regarding specific health benefits and the 
presence and severity of weight related complications

ÅCost and Availability



DRUG Adverse Events Contraindications

Orlistat GI symptoms,

Fat soluble vitamins

Malabsorption syndrome

Cholestasis

Lorcaserin Depression and SSRIs,

Serotonin Syndrome,

Headache, Psychiatric,

Moderate prolactin elevation

Phentermine/  

topiramate ER

Insomnia, Dry mouth

Paresthesia, Dysgeusia

Regular pregnancy testing

Glaucoma, Hyperthyroidism, 

MAOIs (14 days),

Fetal clefts (topiramate)

Naltrexone ER/

Bupropion ER

Nausea,

Worsening depression

Uncontrolled HTN, 

Seizure disorders and risk, 

Opioid use, MAOIs (14 days)

Liraglutide 3 mg Nausea,

Cholelithiasis

MTC and MEN II

Acute pancreatitis

Note:  all drugs contraindicated in pregnancy; avoid if breast feeding; hypoglycemia
US FDA. Drugs@FDA

AACE Clinical Practice Guidelines for Medical Care of Patients with Obesity, 2016



Direct Meta-Analysis: Likelihood of 

Discontinuation Due to Adverse Events1

a Selected common (defined as incidence > 5%) AEs are noted; refer to 

medication package inserts and cited references for complete information.

1. Khera R, et al. JAMA. 2016;315:2424-2434; 

2. Drugs@FDA: FDA approved drug products. 

http://www.accessdata.fda.gov/Scripts/cder/Drug

satFDA; 3. Garvey WT, et al. Endocr Pract. 

2016;22:842-884; 4. ADA. Diabetes Care. 

2017;40(suppl 1):S57-S63.
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Odds Ratio (95% CI)

LIRA 3.0 mg: hypoglycemia, GI AEs, headache 

N/B: GI AEs, headache 

P/T: parasthesia, dizziness, distorted taste,                                                                  

insomnia, constipation, dry mouth

LOR BID: hypoglycemia, headache, fatigue 

ORL: abdominal pain/discomfort, oily 

spotting/ stool, fecal urgency

Common Adverse Events2-4,a






