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Tracking BMI-for-Age from Birth to
18 Years with Percent of Overweight
Children who Are Obese at Age 25!
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ORIGINAL ARTICLE

Simulation of Growth Trajectoriés
of Childhood Obesity into Adulthood

Zachdry J. Ward, M.P.H., Michael W. Lohg, Sc.D., Stephén C. Resch, Ph.D.,

Catherine M. Giles, M.P.H;, Angie L. Cradock,Sc.D.,
and Stovan | Cartmsakar PR

A Probability According to Current Obesity Status.and Age
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Psicosociali Neurologiche

*Scarsa autostima *Pseudotumor cerebri
*|solamento sociale e

stigmatizzazione _
*Disturbi del comportamento “ Cardiovascolari
alimentare : *Ipertensione arteriosa
*Depressione A ) Je *Aterosclerosi
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Endocrino-
metaboliche

*Sindrome Metabolica
Resistenza Insulinica
Intolleranza glicemica

Dislipidemia
Ipertensione arteriosa
*Diabete Mellito di tipo I

Respiratorie
*Asma
*Apnee ostruttive del sonno
*Scarsa tolleranza
all’esercizio

+Sindrome dell'ovaio Tt ~ Gastrointestinali
. policistico 2\ : ) *Calcolosi

*Reflusso gastroesofageo
+Steato-epatite non alcolica

Ortopediche
*Piede piatto
*Ginocchio valgo
+Distorsioni della caviglia
*Epifisiolisi della testa del
femore
*Fratture dell’avambraccio
*Tibia vara (M. di Blount)




Body-Mass Index in 2.3 Million Adolescents
and Cardiovascular Death in Adulthood

BMI Percentile

185th—94th
" 75th—84th
50th—74th

o
o
S

Q
0
(4]
Q
0
)

S
o
=
0
7]
S
>
2
=
S
3]
O
=
&
=
©
g =
o
=
)
=
Bl
N
=
=
=
9

Yr of Follow-up

N Engl J Med. 2016 Apr 13.




Body-Mass Index in 2.3 Million Adolescents
and Cardiovascular Death in Adulthood

Table 3. Hazard Ratios for Cause of Death, Accordng to Percentile of BMI during Adolescence®

Variable

Caus e of death

Coronary heart disease
Hazard ratio 95%CI)t

lue
Stroke
Hazard ratio (95%CI)t
P value

Sudden death

Hazard ratio (95%C 1)t

P value

Total cardiovascular causes

Hazard ratio (95%CI)t

Pvalue

0.95 (0.73-1.24)
0.72

0.9 (0.63-1.41)
077

115 (0.88-1.50)
0.33

102 (0.86-1.21)
079

Sth to 24th

100 (reference)

1.00 (reference)

100 (reference)

1.00 (reference)

25t to 4%th

111 0.94-1.31)
023

0.84 (0.65-1.10)
021

099 D51-1.20)
091

1.01 (0.90-1.14)
0.81

50t © 74k

1.8 (127-1.7)
0001

118 (0.92-1.53)
0.19

117 (096-1.42)
0.12

1,32 (1.15-1.48)
<0001

l BM| Percentile during A dolescence |

75th o 844

2.17 (1.76-2.64)
0,001

1.42 1.03-1.9)
0.034

1.41 (109-1.82)
0009

1.76 (1.53-208)
<0001

N Engl J Med.

&5th o %4

3,02 (2.50-3,65)
0,001

1.& (1.30-251)
<0001

1.46 (1.11-1.91)
0006

235 (1.96-258)
<0001

2016 Apr 13

489 (391-6.12)

<0.001

264 (1.72-4.08)
<0001

)
2.09 (1.50-2.91)

«0.001

3.46 (2.93-4.10)

<000]




Cardiometabolic Risks and Severity
of Obesity in Children and Young Adults

Table 1. Definitions of Abnormal Values for Risk-Factor Variables.*

Variable

Total cholesterol
HDL cholesterol
Systolic BP
Diastolic BP
LDL cholesterol

Triglycerides

Glycated hemoglobin

Glucose

Age Range

yr

No. of
Participants Definition of
Evaluated Abnormal Value

=200 mg/dI

<35 mg/dl
=95th percentile
=95th percentile
=130 mg/d|
=150 mg/d|
>5.7%

=100 mg/dI

N Engl J Med. 2015 Oct;373(14):1307-17
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Cardiometabolic Risks and Severity
of Obesity in Children and Young Adults

Table 2. Demographic Variables and Sample Size Weighted for Survey
Design.*

Variable No. of Participants Weighted %

Age
3 Syr 1098
6-11yr 2857
12-19yr 4629
Race or ethnic group¥
White 1991
Black 2579
Hispanic 3581
Other 433

Sex
Male

Female

Weight categoryi

Overweight
Class | obesity
Class Il obesity
Class 111 obesity

N Engl J Med. 2015 Oct;373(14):1307-17
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Cardiometabolic Risks and Severity
of Obesity in Children and Young Adults
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Cardiometabolic Risks and Severity
of Obesity in Children and Young Adults

Total cholesterol

Overweight
Class | obesity
Class Il obesity
Class Il obesity

HDL cholesterol

Overweight

Class | obesity

Class |l obesity

Class |1l obesity

Table 3. Prevalence of Abnormal Values for Risk-Factor Variables by Age and Weight Category.*
12-19 anni

(8.62 to 13.12)

14.14
(11.39 to 16.90)

17.41
(12.77 to 22.06)

19.40
(12.40to 26.41)
(5.98 1 9.54)

13.38
(10.92 to 15.84)

19.75
(15.10 to 24.40)

(15.66 to 30.40)

N Engl J Med. 2015 Oct;373(14):1307-17




ORIGINAL

Cardiometabolic Risks and Severity
of Obesity in Children and Young Adults

Table 3. Prevalence of Abnormal Values for Risk-Factor Variables by Age and Weight Category.*

LDL cholesterol

Class | obesity
Class |l obesity

Class |1l obesity

Triglycerides

Overweight
Class | obesity

Class |1 obesity

lass |1l obesity

12-19 anni

(6.08 to 11.03)

11.01
(7.34 to 14.68)

13.57
(7.84 to 19.30)

(4.63To I7.05)

(9.00 to 15.41)

21.23
(16.42 to 26.04)

19.85
(12.16 to 27.54)

(17.05 to 40.86)

N Engl J Med. 2015 Oct;373(14):1307-17




Cardiometabolic Risks and Severity
of Obesity in Children and Young Adults

Systolic BP

Overweight
Class | obesity
Class Il obesity
Class Il obesity

Diastolic BP

Class | obesity

Class |l obesity

Class |1l obesity

4.70
(3.17 to 6.22)

7.69
(4.46 to 10.91)

(3.08 to 12.18)

(0.09t0 0.57)

1.13
(0.30 to 1.97)

0.35
(-0.04 to 0.75)

(0.89t0 6.77)

N Engl J Med. 2015 Oct;373(14):1307-17




Cardiometabolic Risks and Severity
of Obesity in Children and Young Adults

Glycated hemo-
globin

(Overweight
Class | obesity
Class Il obesity

Class |1l obesity

Glucose

Class | obesity

Class |l obesity

Class |1l obesi

12-19 anni

Table 3. Prevalence of Abnormal Values for Risk-Factor Variables by Age and Weight Category.*

(1.2Z to 2.52)

3.40
(2.26 to 4.53)

6.38
(4.02 to 8.73)

(8.07 to 18.30)

(11.62 to 19.49)

19.42
(14.32 to 24.52)

31.77
(23.90 to 39.65)

(14.54 to 34.00)

N Engl J Med. 2015 Oct;373(14):1307-17
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Association of Type 1 Diabetes vs Type 2 Diabetes Diagnosed
During Childhood and Adolescence With Complications During
Teenage Years and Young Adulthood

Key Points

Dana Dabelea, MD, PhD, Jeanette M. Stafford, MS, Elizabeth J. Mayer-|
D’Agostino Jr, PhD, Lawrence Dolan, MD, Giuseppina Imperatore, MD ,
Linder, MD, PhD, Jean M. Lawrence, ScD, Santica M. Marcovina, PhD, Question
Mary Helen Black, PhD, Rodica Pop-Busui, MD, PhD, Sharon Saydah, What is the prevalence of complications of type 1 diabetes and type 2 diabetes among
Hamman, MD, DrPH, and Catherine Pihoker, MD for the SEARCH for D  teenagers and young adults who had been diagnosed during childhood and adolescence?

Research Group Findings

In an observational study of 1746 patients with type 1 diabetes and 272 with type 2

diabetes with onset younger than 20 years, the prevalence of diabetic kidney disease.

retinopathy, and peripheral neuropathy was significantly greater n patients with type 2

diabetes, even after adjustment for differences in hemoglobm Aj, level, body mass index.

Maggior rischio di nefropatia
diabetica, retinopatia e
neuropatia periferica nei

pazienti con T2DM

waist-height ratio, and mean arterial blood pressure.

Meaning

Among teenagers and young adults who had been diagnosed with diabetes during
childhood and adolescence, the prevalence of complications was higher among those with

\_type 2 diabetes compared with type 1 diabetes. but frequent in both groups.
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Change in Overweight from Childhood to
Early Adulthood and Risk of Type 2 Diabetes

Lise G. Bjerregaard, Ph.D., Britt W. Jensen, Ph.D., Lars Angquist, Ph.D.,
Merete Osler, D.M.Sc., Thorkild I.A. Serensen, D.M.Sc.,

and Jennifer L. Baker, Ph.D.
N ENGL) MED378;14 NEJM.ORG APRILS, 2018

Rischio di comparsa di Diabete

Tipo 2 tra i 30 e i 60 anni di eta in
relazione alla presenza di obesita

a/anni,al3annietrai17ei 26

anni di vita.

Hazard Ratio for Type 2 Diabetes
(95% Cl)

1 + T T
13er 7Yr 7Yr | 13Yr | Al
only  only and and and | ages
13yr EA EA

Pattern of Overweight




| Two-year Follow-upin 21,784 Overweight Children and
“ Adolescents With Lifestyle Intervention

l: Lost of

follow up

No
B sos-awi
decrease

SDS-BMI
| decrease
<0.25

SDS-BMI
decrease
0.25-05

6 months " 12months 24 months

SDS-BMI
B decrease
>05

Percentuale di successo a 6, 12 e 24 mesi in
bambini obesi sottoposti a cambiamento
dello stile di vita

(o) Obesity (Silver Spring). 2009 Jun;17(6):1196-9.

12 months 24 months




Pharmacological mQagement of Obesity: An Endocrine
Society Clinical Practice Guideline

Solid line : Hormonal stimulatory effects
------------ Dashed line : Hormonal inhibitory effects

Paraventricular
nucleus Thyrotropin-releasing,
corticotropin-releasing, and
melanin-concentrating

To forebrain and pituitary and adrenal glands

Ingestive and autonomic responses

hormones produced in
different neurons of the
paraventricular nucleus and
lateral hypothalamic area

MC4R@

Lateral
hypothalamic
area

Nucleus of the
solitary tract

Insulin Leptin

Pa|\wcreas"\

"
Y
N\

i

i

Large‘intestine Stomach Adipose tissue Small intestine &
i

.................................................................

Interazione tra pathways ormonali e neuronali nella regolazione dell‘introito di
cibo e della spesa energetica

T oL

JCEM:==- J Clin Endocrinol Metab. 2015 Feb;100(2):342-62.



PharmaJ gical mﬁnagement of Obesity: An Endocrine
Society Clinical Practice Guideline

Receptors: ]w Stimulating ”H@ Inhibitory

Orexigenic signaling

Anorexigenic signaling Anorexigenic signaling

A\ Y1/YSR  MC34R £ MC3/4R  Y1/Y5R

GABAergic
neuron

[GMSH [

Arcuate
nucleus

Kcoxm

CCK

LepR

+

Y4R

Vagal afferents

Farmaci anti-obesita e loro meccanismo di azione

J Clin Endocrinol Metab. 2015 Feb;100(2):342-62.



Pharmacological Management of Obesity: An Endocrine
Society Clinical Practice Guideline

Drug Advantages Disadvantages

Phentermine Inexpensive ($) Side effect profile
Greater weight loss? No long-term data®

Topiramate/phentermine Robust weight loss® Expensive ($$9%)
Long-term data® Teratogen

Lorcaserin Side effect profile Expensive ($$9%)

Long-term data®

Orlistat, prescription Nonsystemic Less weight loss®
Long term data® Side effect profile

Orlistat, over-the-counter Inexpensive ($) Less weight loss?®

Side effect profile

Natrexone/bupropion Greater weight loss? Side effect profile
Food addiction Mid-level price range ($$)
Long-term data®

Liraglutide Side effect profile Expensive ($$9%)
Long-term data® Injectable

“ Less weight loss = 2-3%; greater weight loss = >3-5%; robust weight loss = >5%.
® Long term is 1-2 years.

Farmaci utilizzabili secondo la FDA nell'obesita dell'adulto: Vantaggi e Svantaggi

J Clin Endocrinol Metab. 2015 Feb;100(2):342-62.




Pharmacological Management of Obesity in
| i Pediatric Patients

Number of Change in  Change in
Study Design Duration Study Population Patients (n)  Baseline Therapy = Treatment Groups BMI (kg/m2) Weight (kg)

McDuffie et al, 2002 OL, sC 3 Months 12-17 Years old, BMI >95th 20 Lifestyle modifications Orlistat 120 mg tid -1.9°
percentile for age, race, sex plus
one obesity-related comorbidity

McDuffie et al, 2004 OL, SC, extension 6 Months 12-17 Years old, BMI >95th Lifestyle modifications Orlistat 120 mg tid -2.0°
percentile for age, race, sex, plus
| obesity-related comorbidity

Ozkan et al, 2004’ R, OL, PC 12 Months 10-16 Years old, weight-for- Lifestyle modifications Orlistat (20 mg tid -4.09*
height index >140% of healthy and multivitamin PBO +0.11
individuals

Chanoine et al, 2005" R, DB, PC 54 Weeks 12-16 Years old, BMI =2 units Lifestyle modifications Orlistat 120 mg tid -0.55°
above the 95th percentile PBO +0.31

Maahs et al, 2006" R, DB, PC 6 Months 14-18 Years old, BMI >85th Lifestyle modifications Orlistat (20 mg tid =13
percentile PBO -0.8

Abbreviations: BMI, body mass index; OL, open-label; SC, self-controlled; R, randomized; PC, placebo controlled; PBO, placebo; DB, double blind; F, female; M, male.
*p<0.05

Evidenze cliniche relative all'utilizzo dell'Orlistat nell'obesita pediatrica

ANNALS OF
PHARMACOTHERAPY

Ann Pharmacother. 2015 Feb;49(2):220-32.




* Inibisce la lipasi pancreatica

* Riduce assorbimento degli acidi grassi introdotti
con i trigliceridi della dieta

* Riduzione fino al 10% in 2 anni (vs. 4-6% placebo)

» Steatorrea

7



Effect of Orlistat on Weight and Body
Composition in Obese Adolescents

JAMA. 2005;293:2873-2883

20 4 8 12 16 20 24 28 32 36 40 44 48 52 B 20 4 8 12 16 20 24 28 32 3 40 44 48 52
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Weight Loss and Health Status 3 Years after Bariatric Surgery in
Adolescents

=% e NEW ENGLAND
2/~ JOURNAL of MEDICINE

N Engl J Med. 2015 Nov 6
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Years of Follow-up

No. of Participants

Bypass 161 140 137
Sleeve 67 61 58




Weight Loss and Health Status 3 Years after Bariatric Surgery in
Adolescents

=% e NEW ENGLAND
2/~ JOURNAL of MEDICINE

N Engl J Med. 2015 Nov 6
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Weight Loss and Health Status 3 Years after Bariatric Surgery in

Adolescents

The NEW ENGLAND

JOURNAL of MEDICINE N Engl J Med. 2015 Nov 6

Baseline 3 Years

Modeled Prevalence
Observed Prevalence of Condition of Condition} Observed Prevalence of Remissiong:

no. of patients/ no. of patients/
total no. % (95% Cl) % (95% Cl) total no. % (95% Cl)

ype 2 diabetes
Total 29/225 13 (9-17) 13 (8-20) (19/20 ) 95 (85-100)
Gastric bypass 23/159 14 (9-20) 14 (9-23) 17/18 94 (84-100)

Sleeve gastrectomy 6/66 9 (2-16) 9 (3-22) 2/2 100 (100-100)
—

Total 19/194 10 (6-14) 10 (6-17) 13/17 76 (56-97)

Gastric bypass 17/135 13 (7-18) 13 (7-22) 11/15 74 (51-96)

Sl trect 2/59 3(0-8 — 2/2 100 (100-100
eeve gas.rec omy / (0-8) § / ( )
yslipidemia
—

Total 171/225 76 (70-82) 76 (69-81) 84/128 66 (57-74)
Gastric bypass 126/160 79 (72-85) 79 (71-85) 66/95 69 (60-79)

Sleeve gastrectomy 45/65 69 (58-80) 69 (55-80) 18/33 55 (38-72)

Flevated blood pressure
Total 96/224 43 (36-49) 43 (35-51) (™ 56/76 ) 74 (64-84)
Gastric bypass 73/159 46 (38-54) 46 (37-55) 47/60 78 (68-89)

Sleeve gastrectomy 23/65 35 (24-47) 35 (23-50) \__9/16 56 (32-81)

36/212 17 (12-22) 17 (12-23) [ 19/22 86 (72-100)

Gastric bypass 29/153 19 (13-25) 19 (13-27) 16/19 84 (68-100)
Sleeve gastrectomy 7/59 12 (4-20) 12 (6-24) 3/3 100 (100-100)

Modeled Prevalence
of Remission{

% (95% Cl)

90 (65-98)
94 (66-99)
68 (7-99)

77 (48-92)
94 (66-99)

—3

66 (56-74)
70 (59-79)
55 (36-73)

73 (60-83)
78 (64-88)
53 (27-78)

86 (63-90)
84 (59-95)

—¥




| JAMA Pediatrics | Original Investigation

Tri-Ponderal Mass Index vs Body Mass Index

in Estimating Body Fat During Adolescence

Courtney M. Peterson, PhiD; Halyan Su, PhD; Diana M. Thomas, PhD: Moonseong Heo, PhiD: Amir H. Golnabi, PhD:

JAMA Pediatr. dol- 30300V jamapediatrics. 2017.0460
Publshed online May 15, 2017

Angelo Pietrobell, MD. Steven B. Heymsfield, MD

Figure 4. Regressions of Percent Body Fat vs Body Mass Index (BMI) and Tri-Ponderal Mass Index (TMI)

@:ﬂl, men and boys

Body Fat, %

E:w, women and grls

Body Fat, %

Body fx percant~-0.007 BMIZ + 1287 BMI + 2.325 Body at parcont =-0.010 BMF + 1,602 EMI + 2.954
R-038 A -0.66

E TMI, men and boys

20 @0 @0 &0
M

Body i percont = -0 054 TMIZ « 4 226 TMI + 18.472 Body fat percent =-0.055 TM + 3.724 TMI + 8060
=054 R =0.72

m 30 40 1 0 30 40
™I, kg/m’ ™I, kg/m®



JAMAInncs | Original Investigation
Tri-Ponderal Mass Index vs Body Mass Index

in Estimating Body Fat During Adolescence JAMA Peciaty. 6ok 10 100} |amapediatics 20170460

Publshed online May 15, 2017

Courtney M. Peterson, PhiD; Halyan Su, PhD; Diana M. Thomas, PhD: Moonseong Heo, PhiD: Amir H. Golnabi, PhD:
Angelo Pletrobelll, MD: Steven B. Heymsfield, MD

Figure 3. Maan Values With 95% Cis for Body Mass index (BMI) and Tri-Ponderal Mass Index (TMI)

Women and girls
30

» Per tutto il periodo dell’adolescenza un TMI di 16 e di 16,8 viene individuato
per la diagnosi di sovrappeso rispettivamente nei maschi e nelle femmine
mentre un TMI di 18,8 e di 19,7 (maschi e femmine) viene consigliato per la
diagnosi di obesita.
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BMI = 85" Percentile
CLINICAL PRACTICE GUIDELINE ¢

Histary and Physical Examination
.-\hnclnmal r-.n-lnral
Pediatric Obesity—Assessment, Treatment, b
and Prevention: An Endocrine Sodiety

Clinical Practice Guideline

A

T

Evaluate for Obesity
Comerbidities (Table 1)

Additional Evaluations
hased on Findings

Artl=nsyehot
Drug Use

Prasent Abzant
3 ' t ‘

Dennis M. Styne,' Sila A. Arslanian,” Ellen L Comnor,” kmaa Sadaf Faroogi*

Newrg=
M. Hassan Murad® Janet H. Siverstein® and lack A. Yanovski’

Developmental
Abnormalties

Initlate Lifastyle
Changes and
Specific

Attenuated
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Il protagonista del suo progetto di cura, senza
ascurare il ruolo della famiglia \"<
2.Importan iu .-é\pproccio multidisciplinare (dieta, attivita fisica,
supporto psicologico e motivazionale, eventualmente farmaci e
chirurgia bariatrica)
3.Ampliare I'obiettivo della cura:
I:> pPEeSo corporeo salute globale

4.Stretto follow-up clinico-laboratoristico del rischio cardiometabolico



p

\ Nayuﬁe oo

LUCI OMBRE ABBAGLI
; i DN

I’

6, SR

Prevenzione -+ A

Allergologia=—" Y
C

Gastroenterologia

i

—— Nutrizione

Dermatologia

PEDIATRIA
PREVENTIVA E SOCIALE

28 APRILE - 1MAGGIO 2018
Hotel Royal Continental, Napoli

Grazie per I’attenzione

Emanuele Miragha del Giudice




