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Objectives

 Familiarize yourself with screening for type Il diabetes and metabolic
syndrome in obese and overweight patient as well as the general
population

* Understand the indications for metformin and endocrine referral for
children with hyperinsulinemia and type Il diabetes

* Appreciate the importance of and tools for motivational interviewing
in obese and overweight patients
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Forecast of Diabetes Prevalence

Prevalence of Diagnosed Diabetes, US
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Historical Data: CDC DDT and NCCDPHP. (Change in measurement in 1996).
Model Forecast: Honeycutt et al. 2003, "A Dynamic Markov model..."

Honeycutt A, Boyle J, Broglio K, Thompson T, Hoerger T, Geiss L, Narayan K. A dynamic markov model for forecasting
diabetes prevalence in the United States through 2050. Health Care Management Science 2003;6:155-164.
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Hope

"Every new insight into Type 2 diabetes...
makes clear that it can be avoided--and that
the earlier you intervene the better. The real
question is whether we as a society are up to
the challenge... Comprehensive prevention
programs aren't cheap, but the cost of doing
nothing is far greater..."

Gorman C. Why so many of us are getting diabetes: never have doctors known so much about how to prevent or control this disease, yet
the epidemic keeps on raging. how you can protect yourself. Time 2003 December 8. Accessed at
http://www.time.com/time/covers/1101031208/story.html.

Complications of Obesity

* Metabolic Syndrome

* Non- alcoholic fatty liver disease (NAFLD)
* Dyslipidemia

* Insulin Resistance/ Prediabetes

* Diabetes
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Metabolic syndrome

* Developed by National Cholesterol Education Program Adult
Treatment Panel 1lI

* 3 of 5 risk factors predict diabetes and CVD
* Hyperglycemia
* Increased central adiposity
* Elevated triglycerides
* Decreased HDL
* Elevated blood pressure

* Less defined in pediatrics

Schematic of metabolic syndrome

Genaetic and Epigenetic Programming Lifestyle and Dist
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A Glug utput
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Prothrombotic Insulin
Dysfunction

Arighyceride
WHOLC
A small dense LDL-C
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Dyslipidemia

* Increased insulin --> hepatic lipogenesis--> Release of free fatty acids
and triglycerides--> further fat deposition

NAFLD

* Adipose cell hypertrophy --> insulin resistance --> impairs lipolysis
suppression--> preference to visceral fat including locations such as
liver--> cytokine release--> increased inflammation and ROS

17



Prediabetes

* Fasting glucose 100-125 mg/dL

* 140-175 mg/dL after glucose tolerance test
* HbAlc 5.7-6.4

* 5-10% progression to diabetes annually

Risk factors

* (1) first- or second-degree relative with T2DM,
* (2) minority race/ethnicity,

* (3) signs of insulin resistance (acanthosis nigricans) or comorbidities
(hypertension, dyslipidemia, polycystic ovarian syndrome)

* (4) mother with diabetes or gestational diabetes during child’s
gestation.

Aditi Khokhar MBBS, Vatcharapan Umpaichitra MD, Vivian L. Chin MD and Sheila Perez-Colon MD
Pediatric Clinics of North America, "Metformin Use in Children and Adolescents.” 2017-12-01, Volume
64, Issue 6, Pages 1341-1353,
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TABLES  Findings on Review of Systems in Obasity Assessment and

Possible Causes
Symptom Fossible Causes
Aoty schoel avoidance, Depression
sochl Bolation
Sewere recurent Peeudotumor cerebai
headachos
Shortness of breath, Asthima, lack of physical conditloning

exercise intolerance
Snoring, apnoa, daylirme

sleepiness
Seepinass of wakefulness
Abderninal pain

Hip pain, knes pain,
walkeng pain

Foat pan

Irrequlas menses (<0
yiches pery)
Primary amenorthea

Polywria, pelydipsia
Unexpeded welght loss
Moctmal enuresis
Talracoo use

Otntructive deop apnog, cbesity hypoventilation
syndrome

Depression

Gastromsophageal reflux disease, constipation,
qalllacider disease, NAFLDF

Skpped capital femaoral epiphysis,
musculoskeletal stress from welght imay be
barmier to physical activity)

Musculoskeletal stress from welght (may be
Diarrier Lo physical activily)

Palycystic ovary synerama; may be poamal IF
fecent menache

Palycystic ovary syndiome, Prades- Wil
syndrame

Type 2 digbetes mellingg

Type 2 diabetes medlilus

{(bstructive seep apnea

Increased cardiovascular risk; may be used is
form of weight control

2 These condions are ofton asympiomatic.

TABLEG Physlcal Examination Findings in Obesity Assessment and Possible Causes

Systanm FInings Possibile Explanations
Aetvopommelnc features. High Bl percentile Overweight or obesity
Shaort stature Underying endocrine or genetic condition
Wital siges Flevated blood pressure Hypertendon i systolic or diastosc biood
pressune =951 percentile for age, gender,
and halght on =32 accasions
Skin Acanthasis nigricans Common in obesa children, espacially when
skin is dark; increased risk of Insulin resistance
Fxcessive acne, hirsufism Polycystic ovary syndrome
Irmtatien, enflammation Consequence of severe abesity
Wholiceouws strie Cushing syndrome
Fyes Papiliadema, cranial nene VI pardysis Pseudoiumer ceneba
Throat Torsillar hyperrophy Qbstructive slesp apnea
Neck Goiler Hypodhyroidism
Chast ‘Wheezing Asthma tmay explain or contribute fo exerdse
intolerance)
Mbdormen lendermess Gastroesophageal rellux drscader, galltladder
cisease, NAF|L D
Hegatomangaty HAFLDA
Reproductive system lanner stage Prematwre puberty in =<7-y-old wiile girls,
<f-y-obd black qirls, and <%-y-old boys
Apparent micranenis May be noamal penis that is buried in fat
Undescended lestos Prador-Willi syndrome
Earemities Abnarmal galk, imated hip mngeof mation Shipped capitad femoral egiphysts
Bowing of tibia Blount disease
Sl hands aned Tecl, polydactyly Some genelic syndrames

A Thes corditikim ase isually withoid sigis.
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Table 2. Screening for Comorbidities of Pediatric Overweight or Obesity

Comarbidity Tests and Interpretation Source
Prediabetes HbA1c 5.7% to <6.5% (39 fo <48 mmol/mol) American Diabetes
(note the unpredictability of this test in pediatrics in the text)® Association (59)

IFG {verify fasting

stalus)
1GT Gf OGTT is used)
Diabetes mellitus

Dyslipidemia

Prehypertension
and hypertension

NAFLD
PCOS
Obstructive sleep

apnea
Psychiatric

Fasting plasma glucose of =100 but <126 mag/dL
(=5.6 but <7.0 mmol/L)
Two-hour glucose of =140 but <200 mg/dL (=7.8 but <11.1 mmolL)

HbATC = 6.5% (=48 mmolimoly™®

Fasting p\asma glucose of =126 mg/dL (=7.0 mmol/L)
(fasting is defined as no caloric intake for & h)

Two-hour plasma glucose of =200 mg/dL (=11.1 mmalt}
during an OGTT'

In a patient with dassic symptorms of hyperglvtemra
a random plasma glucose of =200 mg/

Fasting lipids
Triglycerides {(mg/dL) (multiply by 0.0113 to converl Lo mmal/):
0-9 y = 75 (acceptable), 75-99 (borderling high), =100 (high);
10-19y << 90 (acceptable), 90-129 (borderline high), =130 (high)
LDL cholesterol {ma/dL) (multiply by 0.0259 to convert to mmal/Ly:
<110 {acceptable), 110-129 {borderdine high), =130 (high)
Total chalesterol (mg/dL) (multiply by 0.0259 to convert to mmol/):
<170 {acceptable}, 170-19% (borderine high), =200 (high)
HDL cholesterol (me/dL) (multiply by 0.0259 to convert to mmol/):
<40 {low), 40-45 (borderline low), =45 (acceplable)
Mon-HDL cholesteral {ma/dL)
(multiply by 0.0252 to convert to mmel/L) (can be nonfasting)
<120 (acceplable), 120-144 (borderline high), =145 (high)
3-11y: (standardized according to sex, age. and height percentile)
BP = 90th
BP == 951h percentile to <99th percentile + 5 mm Hg = stage 1 HTN
BP = 99th percentile + 5 mm Hg = stage 2 HTN
12-17 y: {standardized according to sex, age, and height percentile}
BP of =980th percentile to <95th percentile or
=120/20 = prehypertension
BP = 95th percentile to <39th percentile + 5 mm Hg = stage 1 HTN
BP = 99th percentile + 5 mm Hg = stage 2 HTN
1Blo21y:
BP = 120/20 Lo 139/89 mm Hg = prehyperiension
BP = 140/90 o 159/99 mm Hg = stage 1 HTN
BP = 160/100 to 17%/109 mm Hg = stage 2 HTN
BP = 180/110 mm Hg = stage 3 HTN

ALT > 25 UAL tboys) and 22 UL (girls)

Free and tatal testasterane and SHEG,
per Endocrine Society PCOS guidelines®

If pusitive histary, refer to pulmonary for nactumal
polysomnagraphy and if nat available ovemight cximetry

If positive history, refer 10 mental health specialist

American Diabetes
Association (59)

Expert Panel
Summary
Repart (58)

Expert Panel
Summary Report
(58); Mancia
etal, 2013 (61)

Schwimmer et al.,
2010 (62]

Legro et al, 2013
©3)

Wise et al., 2011
(a8)

Zamelhkin et af.,
2004 (51)

Management

Dietary & Physical Activity Counseling
Lab/ Comorbidities screening
Pharmacotherapy including metformin
Endocrine/ Surgery referral
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Counseling

* Healthy food choices

* Exercise

* Sedentary activity

* Sleep hygiene

* Evaluate psychologic comorbidities

Examples

* portion control education -

* reduced saturated dictary fat intake for chil- o
dren and adolescents =2 years of age

= US Department of Agriculture recommended
intake of dictary fiber, fruits, and vegetables

* tmely, regular meals, and avoiding constant
“grazing” during the day, cspecially after
school and alter supper

* recognizing cating cues in the child’s or ado-
lescent’s  environment, such as boredom,
stress, loncliness, or screen tme

* cncouraging single porgon packaging and
improved food labeling for easier use by con-
sumers. {Ungraded Good Practice Statement)

decreased consumption of fast foods
decreased consumption of added table sugar
and elimination of sugar-sweetened beverages
decreased consumption of high-fructose corn
syrup and improved labeling of foods con-
taining high-fructose cormn syrup

decreased consumption of high-fat, high-
sadium, or processed foods

consumption of whole fruit rather than fruit
juices
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Approach

* Targeted

* Written

* Achievable

* Family- Engaged
* Patient- Centered
* Success- focused

@® Patient Goals

[i |4 ud |

Goais Today's Progress «

Decrease soda or juice intake

[§ Notes Parents advised fo modify environment, remove soda from the home

Reduce sugar intake to X grams per day Assess -
[ Notes Vegetable or fruit for snack. Stop Crispe
Exercise 3x per week (30 min per time) Not on track «

[ Notes Stressed importance of aerobic activity
Weight < 153 kg (337 Ib 4.9 02) 155.4 kg (342 Ib 9.6 0z)

[# Notes Initial Goal is to maintain weight

Recent Progress

Mot on track (-1 y1

Not on track (-1 y7

Not on track (-1 yr

154.9 kg (341 b 6.4 0z) (-2 mo)

[ view Past Values

MOTIVATIONAL PROGRESS

INTERVIEWING

LISTEN with empathy:
Seek to understand their values, needs,
abilities, motivations and potential barriers

to changing behaviors.

R

-
I
3

Work with your friends to set achievable goals
and to identify techniques to overcome barriers.

Preparation

LV ED

-.

»

[

R

RELAPSE
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Does metformin prevent/ delay onset of type |l
diabetes in children with obesity or insulin
resistance?

EIné"srém b
AVEED

Metformin

* For obese, non-diabetic patients, improvement in
* Fasting glucose
* Insulin level
* BMI
* Cholesterol
* Blood pressure

* Small studies with conflicting magnitude of effect

* Meta- analysis (McDonagh) confirms small, short- term benefit for
BMI
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Summary of Studies for Metformin in Prediabetes
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Lentferini et al. Mutrition and Diabetes (2018)8:47
DO 10.1038/541387-018-0057-6 MNutrition & Diabetes

ARTICLE Open Access

Long-term metformin treatment in
adolescents with obesity and insulin
resistance, results of an open label
extension study

Y, E Lentferink’, M. P. van der Aa", E G. A H. van Mil’, C. A 1 Knibbe™ and M. M. J. van der Vorst'

* 42 participants
* Case-Control Design
* OQutcome: BMI-z and Insulin Resistance

* Conclusion: Metformin provided short-term improvements but
findings weren’t sustained at 18 months

Metformin in Obese Children and Adolescents: The
MOCA Trial @

D. Kendall &, A. Vail, R. Amin, T. Barrett, P. Dimitri, F. lvison, M. Kibirige, V. Mathew,
K. Matyka, A. McGovern, ... Show more

The Journal of Clinical Endocrinology & Metabolism, Volume 98, Issue 1, 1 January 2013,
Pages 322-329, https://doi.org/10.1210/jc.2012-2710

* 151 obese children in RCT
* Randomized to metformin & placebo
* BMI change for 3 & 6 months

* BUT fasting glucose, ALT, and adiponectin/ leptin for 3 months but not
6 months
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Marginal Gains in Physically Active Individuals

Adult “No Leisure Time Physical Activity” (BRFSS)

Age 18+ "No Leisure Time Physical Activity” by Sex

40%
: Source: BRFSS, 35 states & DC, MMWR 2004, 53(04):82-86

—¢—Male 18+ —m—Female 18+ —u— Total 18+

30% |
0 h—k./.\-\-_\h‘ —
] Combined
] Male
20% -
10% -
0% T —
1985 1990 1995 2000 2005

Metformin side effects

* Abdominal pain
* Nausea

* Bloating

* Diarrhea

* Metallic taste

* Lactic acidosis
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Metformin

* Endocrine Society recommends against metformin in management of
obesity BUT

* Consider in patient with
* Obesity
* Co-mordities
* Engagement

* Evaluate response

Increasing Sedentary Activity
Hours per Week Watching TV, Internet, Video (Media Industry Report)

Hours per Week Watching TV and Video (ages 18+) and

50 - Using Internet (ages 12+)

Source: Veronis Stevenson Communications Industry Report 2004

40 1 Total incl TV, Internet, Video

o %W

20 1
10 1
Internet
-——-l——"'.'__.—_-.__.—.
0

1985 1996 1997 1998 1989 2000 2001 2002 2003 2004 2005

|—.—Te1evision ~m—Internet —a— Total incl TV, Internet, Video |

From ”"Understanding Obesity Dynamics”, A Foundation for Directing Change and
Charting Progress. CDC. 2005
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Some Sources of Complexity for Obesity

. Improve diet
. Increase physical activity
. Decrease physical inactivity

*  Assure healthful conditions in diverse
behavioral settings )
(i.e., home, school, work, community)

*  Harness synergies with other social values
(i.e., school performance, economic
productivity, environmental protection)

«  Deliver healthcare services
*  Enhance media messages
«  Expand options in behavioral settings

*  Modify trends in the wider environment
(i.e., economy, technology, laws)

*  Address other health conditions that
impede healthy diet and activity (e.g.,
asthma, oral health, etc.)

Cost of caring for weight-related diseases
Cost of health protection efforts

Spiral of unhealthy habits leading to poor
health leading to even less healthy habits

Social reinforcement of diet and activity
based on observing parents’, peers’, and
others’ behavior

Demand for unhealthy food and inactive
habits stimulates supply

Resistance by defenders of the status quo

1-2 year lag for metabolism to stabilize after
change in net caloric intake

14 year lag for youth to age into adulthood
58 year lag for cohorts of adults

Several years for programs to mature and
for policies to be fully enacted/enforced

At least several years to see policy impacts,
and even longer to affect the wider
environment

Complexity is Real...
and Consequential

Drawing by Levin; © 1976 The New Yorker Magazine, Inc.

Forrester JW. Counterintuitive behavior of social systems. Technology Review 1971;73(3):53-68.

Meadows DH. Leverage points: places to intervene in a system. Sustainability Institute, 1999.
Available at <http://www.sustainabilityinstitute.org/pubs/Leverage_Points.pdf>.

Sterman JD. Business dynamics: systems thinking and modeling for a complex world. Boston, MA: Irwin McGraw-Hill, 2000.
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Referral

Endocrinology Bariatric Surgery

* Criteria for diabetes * Tanner IV or V, BMI >40 or 35 w/

« Hypothyroidism comorbidities

* Refractory to compliance with
stage Ill intervention

* Absence of psychologic
impairment

* Adherence to dietary regimen
* Access to bariatric team
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