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Objectives

1. Appreciate obesity as a clinical diagnosis

2. Utilize anthropometric measurements to screen and guide
the diagnosis

3. Utilize clinical components beyond anthropometric
measurements to diagnose and stage obesity

Definition of Obesity

AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS’
POSITION STATEMENT ON OBESITY AND OBESITY MEDICINE

Jeffrey I Mechamick, MD, FACF, FACE, FACN, ECNU;
Alan |. Garber, MD, PhD, FACE; Yehuda Handelsman, MD, FACE;
W. Timothy Garvey, MD

AObesity is a complex, multifactorial condition characterized by ~ excess body
fat (1998)

AAACE views obesity as a disease with multiple pathophysiological aspects,
including genetic, environmental, physiological, and psychological factors

1. Impairment of normal functioning
2. Characteristic signs or symptoms

3. Harm or morbidity Endocr Pract 2012;19(5):643-648
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The Anthropometric Component of the
Diagnosis of Obesity

AQ2. How should the degree of adiposity be measured in the
clinical setting?

AQ2.1.What is the best way to optimally screen or aggressively case -
find for overweight and obesity?

AQ2.2.What are the best anthropomorphic criteria for defining excess
adiposity in the diagnosis of overweight and obesity in the clinical
setting?

AQ2.3. Does waist circumference provide information in addition to
BMI to indicate adiposity risk?

AQ2.4. Do BMI and waist circumference accurately capture adiposity
risk at all levels of BMI, ethnicities, gender, and age?

Case 1l

A 32 ylo Caucasian m; former college athlete

APMHxi ncl udes Hashi motods
A Levothyroxin 175mcg + liothyronine 5mcg
A Fish oil, D3, +/ - creatine

A Unremarkable family hx
A6os 26

A 233Ibs

A BMI 30 kg/m 2

A BP116/70

AWwC 90cm

A Exam otherwise unremarkable

A Labs
A FBG ©
A Alc5.3
A Triglycerides 60
A HDLc 59
A OGTT 8 not performed
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Case 2

A40 y/o Asian m; sedentary

A+ family history of T2DM and CAD
A58 80

A165lbs

ABMI 25 kg/m 2

ABP 140/90

AwcC 94cm

AExam remarkable for slight acanthosis

AlLabs
AFBG 110
AAlc6.1
A Triglycerides 160
AHDLc 39
AOGTT 155

Diagnosis???

Normal?

Obesity?
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Anthropometric Component
AR3

AAIl adults should be screened annually

A BMI 4 2% K g/ m <18.5 “underweight”
AGenerally correlates with adiposity at 18.5-24.9 “normal” weight
population level 25-29.9 Overweight*
ADM2 30-34.9 Class | obesity
ACAD 35-39.9 Class Il obesity
AMortaIity 240 Class Il obesity
AR4 *BMI > 23 kg/m?East, Southeast, South Asian (R7)

“According to this chart, I'm too short.”

ABMI used to confirm/classify clinical
excess adiposityas oOoover wei ghto or
Oobesityo

AcClinical evaluation & judgement

A Individual adiposity is variable
A Under/over -estimates adiposity and risk
A Athletes, elderly/sarcopenia

(references 61-120)

Association of All-Cause Mortality
With Overweight and Obesity
Using Standard Body Mass Index Categories

A Systematic Review and Meta-analysis

AMeasured & Self Reported data ARelative todo nor mal 6 wei

A97 observational studies Aclass 2 and 3 obesity were

. associated with higher mortality
AMost from US, Europe, & Australia A HR 1.29 overall

ASome from China, Japan, India AClass 1 obesity was not
A2'§8 million participants AOverweight was associated with
270,000 deaths lower all -cause mortality

A HR 0.94 overall

JAMA 2013;309(1):71-82
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R6- Measure WC in all patients when screening for obesity and
related comorbidities
- Especially when BMI < 35 kg/m 2
- Ethnic-specific cutoffs per 2009 Joint Interim Statement of the IDF Task Force on
Epidemiology and Prevention; NHLBI; AHA; World Heart Federation; IAS; and IASO

Waist Circumference Measurement Guidelines - Healthcare Professional
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TABLE 7. Waist Groumference Thresholds for Abdominal Obesity *

Unisd Staam AHANHLE ATFR o2 om s MO
o P 1% nches
Camacts thasan Catasts » V03 em sERcm
0 Nt 1 nthe

Lumpean Lznpean Cambiovan. Saoeties 2 o r 88 Om

Asian nc Jepunane o Courtesy Nadolsky, S
o— . Strong correlation with disease
[yo— [ ——— A Simplest measure of visceral

coperatve ta Force adiposity

A Predicts metS, T2DM, & CV events

—— o - A Better correlation with mortality
Sub-Sataan Ak an = A All levels of BMI
R e e e = A Other measures include WHr & WHtR
Mt e F s b Ny o Mo = Circuylation. 2009;120(16):1640-1645 (References 137-179)

*Recent AHA/NHLBI quidefines for metabolic Syndrome recognize an increased risk for CVD and diabeles at weist-circumigrence threshoids of =94 cm in men
—and =80 cm in women and identify these as optional cut poinis for indiiduals or poputations with increased msulin resisiance.

Q2.4. Do BMI and waist circumference
accurately capture adiposity risk at all
levels of BMI, ethnicities, gender, and age”?

AR7. A BMI cut-point value of |O 2 Rg/m 2 should be used in the

screening and confirmation of excess adiposity in South
Asian, Southeast Asian, and East Asian adults

AR8. Region- and ethnic -specific cut -point values for waist
circumference should be used as measures of abdominal
adiposity and disease risk;

ASouth Asian, Southeast Asian, and East Asian adults

Amenwi t h Valules O85 cm an dghovidomen O7 4

considered at risk and consistent with abdominal obesity
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Combining Body Mass Index With Measures
of Central Obesity in the Assessment
of Mortality in Subjects With Coronary Disease

Role of “Normal Weight Central Obesity”

5 ywar morulity by grougps
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J Am Coll Cardiol 2013;61:553-60

Normal-Weight Central Obesity and Mortality
Risk in Older Adults With Coronary Artery
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ANTHROPOMETRIC COMPONENT OF THE MEDICAL DIAGNOSIS OF OBESITY

Evidenced based screening and diagnosis for excess adiposity in dinical settings

- BMI > 25 kg/m? - BMI <25 kg/m?
« BMI = 23 kg/m?for « BMI < 23 kg/m? for

some ethnicities some ethnicities

BMI may misclassify 74,936,678 US adults based
upon cardiometabolic health —Int J Obesity 2016

1. Clinical Interpretation of BMI: Assure elevated BMI is indicative of excess
adiposity by assessing: age, gender, muscularity, hydration status, edema, third
space fluid collection, large tumors, sarcopenia
. Waist circumference if BMI < 35: Adds information pertaining to Clinical Component
cardiometabolic disease risk; use gender and ethnicity-based cut-off values of Diagnosis
. Can consider body composition technologies: e.g., bioelectricimpedance,
air/water displacemenlt:slethysmography, or dual-energy x-ray

absorptiometry scan

Q4. Do BMI or other measures of adiposity convey full
information regarding the impact of excess body
wei ght on the patientos he

R29

AAIl patients with overweight or obesity should be clinically
evaluated for weight -related complications because BMI alone is
not sufficient to indicate the impact of excess adiposity on health
status;

Atherefore , the diagnostic evaluation of patients with obesity should
include an anthropometric assessment of adiposity and a clinical
assessment of weight -related complications

10



The Clinical Component of the Diagnosis
of Obesity

AQ3.What are the weight -related complications that are either
caused or exacerbated by excess adiposity?

AQ3.1-15
AmetS, preDM2/T2DM, dyslipidemia, HTN, NAFLD, PCOS
ACVD & CV mortality
AFemale infertility & Male hypogonadism
AOSA & asthma/RAD
AoA
AStress incontinence
AGERD
ADepression

CLINICAL COMPONENT OF THE MEDICAL DIAGNOSIS OF OBESITY

Candidates for Weight Loss Therapy Can Present with either Excess Adiposity (i.e., the Anthropometric Component)
or Weight-Related Complications (i.e., the Clinical Component)

Candidates for Weight Patients Present with
Loss Therapy Weight Related Disease or Complication

Prediabetes
Metabolic Syndrome

Patients with
BMI = 25 kg/m? or Evaluate for weight-related ;
= 23 kg/m? in certain complications Type 2 Diabetes

ethnicities and Dyslipidemia
excess adiposity Hypertension

Cardiovascular Disease

Evaluate for Overweight Nonalcoholic Fatty Liver Disease
or Obesity Polycystic Ovary Syndrome

Female Infertility

, Male Hypogonadism
Obstructive Sleep Apnea
Asthma/Reactive Airway Disease
Osteoarthritis
Urinary stress incontinence

Gastroesophageal Reflux Disease

Depression

5/19/2016
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oMet abolically Heal

AMeta-analysis c D E

AMetS predicts CV events & mortality s sy Frene o
AMetS components increase with BMI e . 03 o1
ANo protection from incident T2DM & "’
AYoung Adults Cohort fo = // 3
AMHO = BMI O 30 §n—l—*"““’l.‘ e
A Nml glucose, BP, lipids ! L "Fono; " :Wm;'
Alincidence T2DM increased with BMI y —
AMetabolic stability despite BMI L= ““.&’“ﬁ';}'%m . A
AARIC & CARDIA fa| TSRO

AMetabolic instability per WC
ATehran Lipid & Glucose Study
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Ann Intern Med 2013;159:758-769
Diabetes Care 2014;37:2989-2995
Guo, Garvey, et al. Obesity 2015

Int J Obesity 2015;39:514-519 " [o——;
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13



5/19/2016

CHECKLIST OF WEIGHT-RELATED COMPLICATIONS: SCREENING AND DIAGNOSES
IN PATIENTS WITH OVERWEIGHT/OBESITY

Cardiometabolic /Endocrine

Basis for Scroening and/or
Diagnosis

I Cattiong Qlucose is 100- 125 mg/dh, & repeat tlevated fasting glucose campletes

Frediabetes Fasling glocose; HLALC
diagnoss of IFG, however, 2-haur DGTT glucose shoud alio be performed 1o
R 9 exciude diabetes and IGT. Fasting and 2-hour OGTT ghicose should be performed
W idnial fasting ghucose is normad and HbA 1 ¢ i elevated, ar in high risk patients
based on family hstory or Metabolic Syndrormne
Metabobc Syndrome Waut cecumdesence, 8o0d Irwtial aval © i o OGTT 10 sest for IGT or diaberss
preasure, Fasting ghucase.
Trigiycerides, HDL¢
Type J Dlabwten Fasting glocose; HBA L Sy Overtly of d flw, » 200 mg/dll of & repeat fasting ghotose » 126 mg/
of hyperglycerma di completes diagnosis. If fasting glucose and/or HbATC s consistent with
prediabetey, 2-howr OGTT should be perforrmed 1o test for disbetes. HBA YV
should be performed 16 help guide theragy
ARlz Dyslipecema Ligsed panet total cholesterol, Lipsd munel P oy 5, | i wibclasser, apall- 100 may furtiver
HOL-C, trighycerides, LOL-C non define resk
HOL-<)
AR 1 3 Hypertenuon Sitting blood preyyre Repest elevated blaod pressure measurements complete fagnows; home bicod
pressure o ambulatory blood pretsute monitonng may help complete testng
AR14 15 CanSovascular Doesse Phoysical sear ROS: history and Additional \mting hased an fndings snd risk Matun ln g, 1 besting,
= medical records myocardial imaging. arteriograptyy, ankle-brachisl inder, carond ultrasound)
A NAFLD/NASH Porysical exare LFTs lnaging (eg, ultazcund, MRS, slastography) and/or liver bicpiy aeeded to
R 1 6 complete disgnosa
PCOS and Female Phrynical Eaam, ROS; ! and L { tasting le.g., andiogen levels, SHEG, LW‘FSH m-d-& ovutation
AR17_18 Infersility reprodu tive hittory trsting, imagive of Cvaties may be ©
Maie Hypogonadism Phvysical exanm ROS Hormonal testing (total and free testosterone, SHBG, LHVFSH, Profactin) a3 needed
A R 19 12 complets dagnosi

Male Obesity

-Associated Secondary

Hypogonadism

ABMI O30 kg/m 2

ASigns/Symptoms
A Sexual/physical/mental, gynecomastia,
sleep dysfunction, dysglycemia , low BMD,
unexplained anemia
ATT < lower limit healthy young men x 2
A fT < lower limit if abnormal SHBG

ALow or inappropriately nml FSH/LH
while other causes excluded

ALow T in 40% nml glycemic obesity &
50% in obesity + DM2 > 45 y/o

Clinical Endocrinology 2013;78:330-337
Diabetes Care 2010;33:1186-1192

+ T Aromatase v A\
L TER) T LPL activity
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\ 1 TG uptake - S — T Cardiometabolic righ
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\ /) /S

o o s b P T Glucose, DM
T Contral cbesity  ~_ 'n:u in resistance -~ LMDL, 1TG
....... : e . T FFA T BB, Hypartonsion
T sdLDL

(o

« LH plus

\ amplitude
N\, 1 T Atherosclerosis
\ '\

""""""""""""""" . Altereo
HPA axis Myocardial
vmmduhnq CAD
| "
Agig

% | Testostercoe
Vg ' \ \
) J \ \
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ASaa, 1 TG-1ichVLOL
Low HDL, TTG

Curr Opin Endocrinol Diabetes Obes 2013;20:132-139
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CHECKLIST OF WEIGHT-RELATED COMPLICATIONS: SCREENING AND DIAGNOSES
IN PATIENTS WITH OVERWEIGHT/OBESITY

Fat Mass Disease & Mental Health

A R21 | Obstructive Sleep Apnea Physical Exam; neck circumference; Polysomnography needed to complete diagnosis
Y. Y
ROS
Asthma / Respiratory Physical Exam; ROS Chest X-ray and spirometry study may be needed to complete diagnosis
AR22 | Disease
A R23 | Ostecarthritis Physical Exam; ROS Radiographic imaging may be needed to complete diagnosis
A R24 | Urinary stress Physical Exam; ROS Urine culture, urodynamic testing may be needed to complete diagnosis
incontinence
A R25 GERD Physical Exam; ROS Endoscopy, esophageal motility study may be needed to complete diagnosis
Y )/ y study may
Depression, Anxiety, History; ROS Screening/diagnostic evaluation or questionnaires based on criteria in Diagnostic
A R28 Binge Eating Disorder, and Statistical Manual of Mental Disorders; referral to clinical psychologist or
Stigmatization psychiatrist
Disability Physical Exam; ROS Functional testing may be helpful

Obstructive Sleep A;"“' Among Obese Overall Survival among Patients with

Patients With Type 2 Diabetes the OSA Syndrome and Controls
Sleep Ahead -
AAncillary study of Look Ahead . o
A306 participants é
ABMI 36 £ ..
AwC 121/111cm men/women 3
A86 % with AHIhr O
AMen 20.5 We—r—x 3 T 3
A30.5% with AHI 15-30 Year
A23% with AHI O 7 [omanayses
AWC Significantly related ﬁ Severe OSA increases CV death, CVA & mortality
CPAP may decrease CV death in mod -severe OSA

ABMI predicted severe
N Engl J Med 2005;353:2034-2041
Int J Card 2013;69:207-24

Diabetes Care 2009;32:1017-1019 Int J Card 2015;191:128-131
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Anthropametric
Companent
(BMI kg/m?*)

Clinical Compoanent Diswase Stage

Evaluate for prasence or
absence of adiposity-
related complications
and severity of
complications

+»  Mutabolic Syndrome
= Prediabetes

» Type 2 diabetes

» Dyslipictemin

o Hypeartansion

« Cardiovascular
Disvase

» Nonalcoholic Fatty
Liver Disease

» Polycystic Ovary
Syndrome

Obesity

s Farmale Infurtlity

= Male Hypogonadism

» Obstructive Sleep
Apnea

=25 » Reactive Airway
Disease

» Oswoarthritis

» Urinary Stress
Incantinence

mild-maderatn
complications)

Obesity
Stage 2

(at lonxt 1 severe
complication)

=23 In cortain
wthnicties

« Gastroesophageal
Heflux Disease
+ Depression

Checklist of Obesity-Related Complications

One or More

5/19/2016

Staging

ABMI O 25 clinic

to represent excess adiposity

ABMI O 23 for South
Asian adults

| AOverweight or obesity stage 0

ABMI dependent classification

AObesity stage 1 or stage 2

A Criteria specific to each obesity -
related complication

AMetS, PreDM2, T2DM

1. 1 or 2risk factors

ACMDS 1

ABP O 130/ 85

A TG 150-399 or HDLc < 40/50
2. PreDM2/ MetS/T2DM

A CMDS 24

ABP O 13@&x/ 85 on

ATG O 400

AObstructive Sleep Apnea

Mild to Moderate

One or more complications
mild to moderate in severity
and/or may be treated
effectively with a moderate
degree of weight loss

4

STAGE 1

Severe 1. AHI 5-29 & mild Symptoms

2. AHI > 29 or severe

At least one complication ANAFLD

that iz severe and/or requires 1. Steatosis

more aggressive weight loss .

brmoy for cficciive froafrmerd 2. Steatohepatitis (NASH)

APCOS

1. CMDS1

2. Oligomenorrhea

* AOsteoarthritis

1. Mod function or anatomic
2. Severe or s/p replacement

STAGE 2 Endocr Pract 2014;20(9):977-989
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Ccases

A32 y/lom
BMI 30

WC< 94cm

CMDS 0
asymptomatic

NoO
Obesity

5/19/2016

A40 y/lo m

Alc6.1
FBG 110
OGTT 155
TG 160
BP 140/90

CMDS 3

Obesity

Stage 2

Summary (Z“\‘ AACE/ACE ALGORITHM FOR THE MEDICAL CARE @\;

WEy OF PATIENTS WITH OBESITY

AObesity is a clinical

Patiemt

diagnosis | Preesaton
Evaluation
ABMI does not
necessarily define oot
or diagnose per se i
Clinical
. Dlagnosis
AStaging the

severity of the
disease depicts
clinical relevance

Diagnostic
Categories

Thank Youl!

Screen potithes for svermeight to ubesity Prasane of waghe retted dueaie ot comglaatun
BMI > 25 3ph® Ln 20 ky/m” in some sthncites) that coukd b imgroved by weght lus thanapy

« Nedcal bessury, « Pipsical esanation. « Oeecal lsbotativy,
« ROS ermphaiang weg it refeted curplcanons,
« Uiy hatory: Chvorsche saight v age. ifestyle pastermypredeenom, previcus stsreerson

« Corfem tat eleyatest BNE regawrents excess adgouty,
<Want srvunfeesece 10 svatuste cadometabols dresse ok

BMI ka/m'
25~ 200 OVIAWESTT | = 30 OEENTY

Chacklist of Obesity-Rolated Complications
Graging and rigk s2Tifcation based on complcanonspeciic creenal

Severe

17



