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Obesidad y Sindrome Metabolico en Adolescencia.

Mabel Ferraro.
Servicio de Nutricion y Diabetes.
Hospital de Ninos Pedro de Elizalde.



Agenda

* Nuestra mirada sobre la obesidad.

* Como prevenir.

e Como tratar.



La obesidad es el aumento de la masa adiposa lo cual implica que,
para evaluarla, se requiere de mediciones que permitan estimarla ob-
jetivamente. La medicion directa de la masa adiposa es literalmente
imposible pues obligaria a separarla del resto del cuerpo para establecer
su peso. Como alternativa, se han desarrollado diferentes métodos para
estimarla; por ejemplo, los plieques cutaneos, |a bioimpedanciometria,
la hidrodensitometria, la densitometria de absorcion dual de rayos X
(DEXA), etc. @
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B Obesity in Children According to Year
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Departamento de Estadisticas de Salud . Ministerio de

Salud. CABA. Salud Escolar.
M.E.Roger.S.Vacirca L.Lombardo. 1/1/10 al 30/9/12. N:169.193

* Peso e Normal

e Talla * Bajo peso

* [MCs/OMS * Sobrepeso
Criterio % | BP Normal Sobrepeso | Obesidad
Profesional | 4,2 73 14/2
OMS 5,2 54 20,7 17,8




Departamento de Estadisticas de Salud . Ministerio de

Salud. CABA. Salud Escolar.
M.E.Roger.S.Vacirca L.Lombardo. 1/1/10 al 30/9/12. N:169.193

* Peso e Normal

e Talla * Bajo peso

* [MCs/OMS * Sobrepeso
Criterio % | BP Normal Sobrepeso | Obesidad
Profesional | 4,2 73 14/2
OMS 5,2 54 17,8



Secretaria de Ministerio de Salud y Desarrollo Social

Gobierno de Salud ~ Presidencia de la Nacién

Objetivo general:

Describir las variaciones antropométricas de nifos, nifias y adolescentes que
asisten a la escuela, y que fueron evaluados por el Programa Nacional de Salud
Escolar (PROSANE) al inicio y final del ciclo primario.

Objetivos especificos:

1. Conocer los datos antropométricos de los nifios y nifias que asisten a escuelas
en Argentina y que fueron evaluados al inicio y al finalizar del ciclo primario por
el Programa Nacional de Salud Escolar en los afios 2012 y 2017.

2. Evaluar las variaciones de los datos antropométricos que ocurrieron entre el
inicio y el fin del ciclo primario y su asociacion con condicién al nacer, ambito
escolar o region.

3. Explorar en qué medida la familia o los maestros perciben al sobrepeso u
obesidad como un problema de salud.



Gréfico 1. Poblacién escolarizada de Argentina y poblacién evaluada

* Nifios/as que asistena 1°
?83 556 grado en todas las

E provincias de Argentina en
el afio 2012

s Mifios/as de 1°

93 419 grado evaluados
= por PROSAME en

el afo 2012

= Nifiosfas de 6° grado
evaluados nusvamente
13 240 por PROSANE en el afio

2017

= Nifios/as evaluados

10 961 en 2012y 2017 con

E datos completas y
validos

Fuente: Poblacion escolarizada: Ministerio de Educacion de la Nacidon. Anuario 2012,

Poblacion evaluada: PROSANE. Ano 2012
La categorizacién nutricional a partir del puntaje z del IMC para la edad fue la

siguiente:

Bajo peso =< -2,00

Riesgo Bajo Peso =-2,00a -1,01
Normal =-1,00 a +0,99
Sobrepeso =+1,00 a + 2,00
Obesidad = > +2,00
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Gréfico 3. Puntaje z de IMC/edad

al inicio del ciclo escolar primario
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Gréfico 4. Puntaje z de IMC/edad

al finalizar el ciclo escolar primario
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Fuente: PROSANE. Arios 2012 y 2017

Tabla 1. Clasificacion antropométrica al inicio y al finalizar el ciclo escolar primario

Clasificacion

Inicio escolar (afio 2012)

Finalizacién escolar (afio 2017)

Prevalencia

Prevalencia

antropométrica n (%) 1C95%, n (%) 1C95%

Bajo Peso 146 1,33 1,12 — 1,56 167 1,52 1,30-1,77
Riesgo de Bajo

becs 736 /6,_?'1\ 6,25 — 7,19 649 }gz\ 5,48-6,37
Normal 6174 |/ 56,32 55,39 -57,25 | 4738 43,23 42,29-44,15
Sobrepeso 2318 [ 21,14 20,38-21,92 | 2914 26,59 25,75-27,42
Obesidad 1587 \ 14,47 13,82 - 15,15 | 2493 22,74 21,96-23,54

Nfuepte? PROSANE. Afios 2012 y 2017 N




Como prevenir



Intern Emerg Med. DOI 10.1007/s11739-015-1382-6



Original Article Obesity

PEDIATRIC OBESITY

The Effects of Pre-pregnancy BMI and Maternal Factors
on the Timing of Adiposity Rebound in Offspring

. 1 . s 2 - v . 2 . . 2 v P 2 . 2
Jeannette Linares , Camila Corvalan®, Barbara Galleguillos™, Juliana Kain”, Laura Gonzdlez", Ricardo Uatiy”,
Maria Luisa Garmendia®, and Verdnica ME’I'I'C(['T

Obijective: To assess the effect of pre-pregnancy body mass index (BMI), gestational weight gain (GWG),
and other maternal factors on the timing of adiposity rebound (AR).

Methods: In this study, 594 mothers (mothers who do not have diabetes and not underweight) from the
longitudinal Growth and Obesity Chilean Cohort Study self-reported their weights at the beginning and
end of their pregnancies, and their heights were measured. Pre-pregnancy BMI was categorized as nor-
mal weight, overweight, or obesity, and GWG was assessed according to Institute of Medicine guidelines.
For children, weight and height measurements from 0 to 3 years were retrieved from records, and they
were measured from age 4 to 7 years. BMI curves from 0 to 7 years were used to estimate the age at
AR, which was categorized as early (<5 years), intermediate (5-7 years), or late (>7 years). The associa-
tions between pre-pregnancy BMI and GWG and early AR were tested using logistic regression models.
Results: In total, 33% of the mothers had excess pre-pregnancy weight, 31.2% exceeded Institute of
Medicine recommendations, and 45% of children had early AR. The pre-pregnancy BMI and parity were
associated with earlier AR (OR =1.07, 95% Cl =1.02-1.11; OR =0.86; 95% CIl = 0.74-0.99, respectively),
but GWG was unrelated.

Conclusions: These results suggest that preventive strategies for promoting normal pre-pregnancy BMI,
especially in women’s first pregnancies, could delay the timing of AR, with protective metabolic effects
on offspring.

TABLE 3 Association between continuous pre-pregnancy BMI and gestational weight gain and early AR (before 5 years of
age) in mother-child dyads of participants in the Growth and Obesity Chilean Cohort Study (GOCS)

Univariate (unadjusted)

Multivariate (adjusted®?)

OR 95% CI P OR 95% CI P
Pre-pregnancy BMI (kg/m? 1.07 1.02-1.11 0.002 1.07 1.02-1.13 0.006
Gestational weight gain (kg) 1.01 0.97-1.04 0.680 1.00 0.96-1.04 0.994

2Adjusted for matemal age, maternal height, matemal education, smoking during pregnancy, parity, child order, and breastfeeding.
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Mesenchymal Stem Cells from Infants Born to Obese Mothers Exhibit Greater Potential for

Adipogenesis: The Healthy Start BabyBUMP Project

Table 1. Subject Characteristics
NW (n=15) Obese (n=14) p
Maternal Characteristics
Age (v) 280=1.5 26719 0.60
Pre-Pregnancy BMI (kg/m’) 21.1=03 346+1.0 <0.001*
Primiparous, n (%) 6 (40.0) 6 (42.9) 0.88
Glucose (mg/dL) 742+12 76.0+1.7 0.39
Insulin (nU/mL) 77+£0.5 12.5+£1.7 0.01%
HOMA-IR 21+03 3104 0.07
Triglycerides (mg/dL) 1293153 138.7+12.9 0.64
Free Fatty Acids (mg/dL) 3349+28.0 471.8 442 0.01*
Gestational Weight Gam (kg) 142 +09 102 £22 0.10
Gestational Age at Delivery (wk) 399+0.2 39.7 £0.3 Bis2
Cesarean Delivery, n (%) 2(13.3) 2(14.3) 0.94
Infant Characteristics
Sex, n (f/m) 7/8 5/9 0.57
Birth Weight (g) 3316.8 £94.7 3325.9+102.5 0.95
Birth Length (cm) 498=0.5 493 =05 0.49
Fat Mass (g) 270.0x=31.8 3583347 0.07
Fat Mass (%) 843=09 11.1+0.9 0.05%
Fat Free Mass (g) 28778 £62.3 28363928 0.71
Fat Free Mass (%) 91.6=0.9 88.9+09 0.05%
MSC Characteristics
Culture Time to Confluence (d) 263=12 26719 0.84
Data are mean = SEM, unless otherwise stated. * Significant independent #-test P<0.05.

Boyle,Shapiro, Baker, Dabelea, Friedman. Diabetes Publish Ahead of Print, online December 2, 2015
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Adolescencia.El momento biologico

* Los dos sistemas promotores del crecimiento son las
hormonas sexuales y la hormona de crecimiento.

* La insulinorresistencia fisiologica es secundaria al
incremento de las mismas y se relaciona con cambios
en la composicion corporal y un caracteristico patron
intraabdominal de deposito graso.



* Lainsulinemia es un continuo por lo que es
dificil considerar un punto de corte.

* Tiene relacion con el sexo, |la edad vy el
momento biologico.

* La aplicacion de modelos matematicos puede
ser de utilidad reforzar la indicacion
terapéutica y valorar evolucion.



Concentracion de insulina e indices de
insulinosensibilidad en ninos y adolescentes
sanos

Insulin level and insulin sensitivity indices among healthy
children and adolescents

Biog. Maria G. Ballerini®, Dr. Ignacio Bergadd", Biog. Maria E. Rodriguez,
Dra. Ana Keselman®, Dra, Viviana S. Bengolea®, Dra. Viviana Pipman®,

S
Dr. Horacio M. Domené®, Dr. Héctor G. Jasper" y Dra. Maria G. Ropelato.”

IArch Argent Pediatr 2016;114(4):329-336 |

TasLA 1: Caracteristicas clinicas y concentracion de insulina en ayuno en 226 nifios y adolescentes sanos

n Edad (anos) Talla SDE IMC (Kg/m?) Insulina (pUI/ml)
Ninas
EPIa 16 sl D= 1,1 16,1 (14,1-18,1) 29 (1,6-6,4)
EPIb 23 6,609 04+1,1 16,4 (14,1-18,2) 2,8(1,7-7,9)
EPIc 23 9321, 0,0+07 16,8 (14,2-19,8) 4,5 (1,7-8,9)
EP II-111 19 109 +0,9 0,6+1,0 17,6 (14,9-20,9) 6,7 (1,8-11,9)
EP IV 33 139+1,6 02+08 19,8 (16,5-24,0) 7,5 (2,5-16,9)
EPV 8 15313 03+ 13 20,8 (17,6-26,3) 7,8 (3,8-12,7)
Varones
EPIa 14 284:1.1 04+09 15,9 (14,7-17,2) 2,9 (1,3-5,8)
EPIb 23 6,5+09 03+1,0 16,1 (14,2-18,3) 2,8 (1,8-12,6)
EPIc 23 101+14 0,1+1,0 16,6 (14,5-20,3) 5,3(1,8-9,7)
EP II-111 15 123+13 00+12 18,7 (16,4-22,8) 6,6 (2,6-13,1)
EPIV 10 38+12 08+14 19,3 (17,7-24,3) 6,0 (2,3-7,6)*
EPV 19 149+14 06+1,3 20,3 (17,1-22,8) 5,2 (1,8-12,8)*

Los datos clinicos y concentracion de insulina en nifas y ninos sanos se presentan seguin estadio puberal (EP) y sexo.
La edad y el puntaje de desvio de talla se expresan en media y desvio estandar (DE); los datos de indice de masa corporal (IMC)
e insulina se expresan en mediana y rango de percentilos 3 y 97. * p < 0,05 versus ninas de igual EP.
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Es una asociacion de factores de riesgo.

Intolerancia

a la glucosa
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Sindrome metabdlico. Criterios en pediatria.

Consenso | Cook. Ferranti IDF Zimmet
SAP.2011 | 2003 2004 2007
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Table 6 : Estimated value for percentlle regression for Mexican-
Amerlcan children and adolescents
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“Cutoffs were calculated for the midpoint ages (ie, 8.3 y for 8-y-old children)
- ] 2z scare of 1 for each age (year) and sex
. . . “Best waist circumference cutoff (30th percentile) chosen a5 the point closest to 1 (top left-hand comer) on the comesponding Teceiver operating char-

acteristic curve (see Figure 1),
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Table 2.4—Categories of increased risk for diabetes (prediabetes)*
FPG 100 mg/dL (5.6 mmol/L) to 125 mg/dL (6.9 mmol/L) (IFG)

OR

2-h PG in the 75-g OGTT 140 mg/dL (7.8 mmol/L) to 199 mg/dL (11.0 mmol/L) (IGT)
OR

A1C 5.7—6.4% (39—47 mmol/mol)




Presion Arterial
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Consensus Document

2016 Europcecan Socicty of Hy pertension guidelines for
the management of high blood pressure in children
and adolescents

Empar Lurbe®?, Enrico Agabiti-Rosei®, J. Kennedy Cruickshank®, Anna Dominiczak®, Serap Erdine’,
Asle Hirth?®, Cecilia Invitti'', Mieczyslawvw Litwin’, Giuseppe Mancia/, Denes Pall*, Wolfgang Rascher’,
Josep Redon™ ™", Franz Schaefer®. Tomas Seeman®. Manish Sinha®“. Stella Stabouli”.

Nicholas J. Webb™, Elke Wiihi®, and Alberto Zanchetti*

0-15 years 16 years and older

SBP and/or DBP percentile SBP and/or DBP values (mmHa)

Normal <90th <13085
High-normal >90th to <95th percentile 130-139/85-89
Hypertension >95th percentile 214080

Stage 1 hypertension 95th percentile to the 99th percentile and 5 mmHg 140-159/90-99
Stage 2 hypertension >99th percentile plus 5mmHg 160-179/100-109
ISH SBP >95th percentile and DBP <90th percentile >140/<90

ISH, isolated systolic hypertension.

Journal {)l'Hypcrtcnsi(m

www.jhypertension.com



Espesor carotideo, Sindrome Metabdlico y Circunferencia de Cintura.

N: 61. Ninas 53.8%. X edad: 12.6 anos (SD+ 2.2 afhos)

Espesor carotideo: 0,56 + 0,1

X HOMA: 4.1 SD+ 3
Sindrome metabdlico: 14.75%.
Media de fibrindgeno: 341mg% (IC95% 292-389)
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Circ. Cintura > Pc 90 Sindrome Metabdlico
CC>pc 90: 0.61 SD+0.14 (P <0.01) 0.56 (SD+ 0.15mm) sin SM

CC<pc 90: 0.51 SD+0.13 (P0.004) 0.59 (SD+ 0.1mm) con SM



Espesor carotideo, Sindrome Metabdlico y Circunferencia de Cintura.

N: 61. Ninas 53.8%. X edad: 12.6 anos (SD+ 2.2 afhos)

Espesor carotideo: 0,56 + 0,1

X HOMA: 4.1 SD+ 3 : :
La Circunferencia de Cintura se relaciono

Sindrome metabdlico: 14.75%. con el espesor de intima media Carotidea.
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Longitudinal Associations of Metabolic Syndrome Severity
Between Childhood and Young Adulthood:
The Bogalusa Heart Study

Linda X. Wang, BS,' Stephanie L. Filipp, MPH? Elaine M. Urbina, MD, MS?
Matthew J. Gurka, PhD?* and Mark D. DeBoer, MD, MSc, MCR'

Abstract

Background: Childhood metabolic syndrome ( MetS) i1s associated with insulin resistance and increased nsk for
later development of type 2 diabetes (T2DM) and cardiovascular disease (CVD). In using MetS severity z-
scores, our objective was to assess longitudinal associations in MetS severity, fasting insulin levels as a sign of
insulin resistance and risk for T2DM, and uric acid levels as a biomarker of oxidative stress leading to CVD.
Methods: We used linear regression to analyze longitudinal data from 2835 white and black participants from the
Bogalusa Heart Study evaluated at baseline at ages 5-19 and as young adults after a mean of 12.0 years follow-
up. We assessed correlations between childhood MetS severity and young-adult MetS severity, fasting insulin,
and uric acid levels. both overall and by sex- and racial subgroups.

Results: Overall, childhood MetS z-scores were positively associated with young-adult MetS z-scores (r=10.52),
insulin (r=0.34), and unc acid (r=0.28) (all P<0.001). These associations were consistent across all sex- and
racial subgroups, except for young adult uric acid in white males in which childhood MetS-z was not associated
(r=0.15, P=0.243). There was a strong cross-sectional association of young-adult MetS z-scores with insulin
(r=0.70) and uric acid (r=0.57) (both P <0.001), which was consistent for all sex- and racial subgroups.
Conclusions: These positive longitudinal correlations between childhood MetS z-scores and markers of later
insulin resistance and oxidative stress suggest long-term durability of risk for CVD and T2DM. This suggests
potential for MetS severity to serve as an indicator to monitor for future nsk of T2DM and CVD.

Persistencia del SM
Insulina como marcador de resistencia
Ac Urico como marcador de estrés oxidativo | METABOLIC SYNDROME AND RELATED DISORDERS.2018 Mary Ann Liebert,

Inc.Pp. 1-7DOI: 10.1089/met.2017.0160



Longitudinal Associations of Metabolic Syndrome Severity
Between Childhood and Young Adulthood:
The Bogalusa Heart Study
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Incorporating Appetite Awareness Training
Within Family-Based Behavioral Treatment of
Pediatric Obesity: A Randomized Controlled
Pilot Study

Urdur Njardvik,' PHD, Thrudur Gunnarsdottir,” PuD, Anna S. Olafsdottir,?
PuD, Linda W. Craighead,* PuD, Richard E. Boles,” PuD, and
Ragnar Bjarnason,® MD, PuD

School nurses mntact parents of eligible children (n=115, with obesity, 7-13 years) after routine height /weight
soreening at public schools and offer introductory interviews at the Children’s Medical Cent er

91 families agree to attend introduct ory interviews/soeening atthe Children’s Medical Center

Dne child is excluded
From study participation
(severe mental retardation)

30 families are randomly allocated

G families withdraw from
study partidpation before
treatment starts

41 families start FBT with AAT

OXTFORD

43 families start FBT

Very, very hungry
- too hungry!l You
may feel weak,
your stomach may
hurt, or you may
have o hendache

2
Start
eating here

mm |

Your stomach
feels empty and
maybe growling,
Youare ready to
start to eat!

You are not hungry
but not yet
satisfied

Journal of Pediatric Psychology, 2018, 1-11

You are not hungry
and may fes|
uncomfortable if
you ate more,

You feel a little
too full and you
feel

uncomfortable




Incorporating Appetite Awareness Training
Within Family-Based Behavioral Treatment of
Pediatric Obesity: A Randomized Controlled

Pilot Study
Urdur Njardvik,' PHD, Thrudur Gunnarsdottir,” PuD, Anna S. Olafsdottir,?

PuD, Linda W. Craighead,* PuD, Richard E. Boles,” PuD, and
Ragnar Bjarnason,® MD, PuD

34

3,2

2,8

2,6

2,4

2.2

—&—FBT
- = FHT-AAT

Before treatment Afte r treatment One-year follow-up Two-year follow-up

Journal of Pediatric Psychology, 2018, 1-11



Razones bioldgicas de fracaso

Con el descenso de peso hay:

Reduccion de los niveles plasmaticos de leptina,
triiodotironina

Incremento de la sensibilidad alainsulinay de los
niveles de grelina.

Estos cambios aumentan el apetito, estimulan la
lipogénesis, reducen el tono simpatico y favorecen el
aumento de peso.
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Origen En obesidad
accion

Leptina Celulas adiposas  Anorexigena. En hipotdlamo Puede haber
Estimulala AMP  disminuyela leptinorresistenc
K produccion de ia. La
incrementando  NPYy Proteina hiperleptinemia
el gasto Agouti. es un marcador
energético. negativo para la

disminucidon del
tejido graso.

Mucosa gastrica  Estimulala En hipotdlamo Los niveles de
motilidad aumenta la grelina
gastrica. expresion de aumentan con el
Aumenta el NPYy Proteina descenso de
apetitoy Agouti. peso y dificultan
favorece el el
balance mantenimiento
energético del mismo.

positivo
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Ghrelin: much more than a hunger hormone

Geetali Pradhan'!, Susan L. Samson?, and Yuxiang Sun®.3

TUSDASMARS Children's Mutrition Research Center, Department of Pediatrics, Baylor College of
Medicine, Houston, TX, LISA

iduosnueyy Jouiny Yd-HIN

ZDivision of Diabetes, Endocrinology, and Metabolism, Department of Medicine, Baylor College of
Medicine, Houston, TX, LISA

2Huffington Center on Aging, Depariment of Molecular and Cellular Biology, Baylor College of
Medicine, Houston, TX, LISA

* Lagrelina es una hormona intestinal multifacética.
* efectos estimulantes sobre la ingesta de alimentos, la deposicion de grasay la
liberacién de la hormona del crecimiento (sefial orexigénica).

* Los estudios que utilizan obesos y diabéticos ratones ob/ ob y grelina
deficientes de leptina -/~ Ratones ob / ob demostraron que la ablacién de la
grelina mejora el fenotipo diabético con un aumento de la secrecion de
insulina, la reduccion de la glucosa en sangre y la mejora de tolerancia a la
glucosa.
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Changes in plasma levels of ghrelin, leptin, and other hormonal
and metabolic parameters following standardized breakfast,
lunch, and physical exercise before and after a multidisciplinary
weight-reduction intervention in obese adolescents

A.E. Rigamonti!, F. AgostiZ, A. De Col2, N. Marazzi2, C.L. Lafortuna3, S.G. Cella, E.E. Muller!,

and A. Sartorio?

1Department of Medical Pharmacology, University of Milan, Milan; Zstituto Auxologico ltaliano, IRCCS, Laboratorio Sperimentale
Ricerche Auxo-Endocrinologiche (LSRE), Milan and Verbania; 3stituto di Bioimmagini e Fisiologia Molecolare del Consiglio

MNazionale delle Ricerche, Seqrate, [taly

ABSTRACT. Objective: To investigate in severely obese ado-
lescents the effects of a 3-week multidisciplinary weight-re-
duction intervention involving moderate energy restriction,
individualised physical activity and behavior therapy on the
response of some hormonal and metabolic parameters to
meals and exercise. Design: Clinical longitudinal study on in-
patients in a specialised institution. Subjects: A total of 20
obese adolescents (10 boys and 10 girls) aged 12-17 yr [body
mass index (BMI): 37.7£6.1 kg/mZ fat mass (FM}): 44.8213.2
kg]. Measurements: The changes in plasma concentration of
leptin, ghrelin, GH, IGF-I, insulin, glucose, and non-esterified
fatty acids (NEFA) in response to standardised meals and ex-
ercise bouts were measured before and after the weight-re-

FM (expressed both in kg and %) (p<0.05), without any sig-
nificant fat-free mass loss (in % terms). In response to both
meals and exercise, after the J-week intervention, plasma lep-
tin concentration decreased significantly (p<0.05), whereas
the other hormones (insulin, ghrelin, GH, and IGF-I) and
metabolic parameters (glucose and NEFA) did not change. In-
terestingly, appetite was not affected by the intervention.
Conclusion: This 3-week multidisciplinary intervention in obese
adolescents induced a significant body weight loss with ben-
eficial changes in body composition. However, despite there
being no change in metabolic parameters and ghrelin in re-
sponse to meals and exercise after the intervention, plasma
concentrations of leptin were decreased. The failure of ghre-
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Figura 4:
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En los graficos se muestra larelacién las hormonas Grelina y Leptina antes y después de la perdida de peso. Los niveles
de leptina disminuyen en las tres mediciones tomadas desayuno, almuerzo y ejercicio y los niveles de Grelina aumentan
en el desayuno almuerzo y ejercicio
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euon . Disturbances of sleep and circadian rhythms: novel
risk factors for obesity

Josiane L. Broussard® and Eve Van Cauter®

Hay una relacion inversa entre horas de sueno,

obesidad futura y circunferencia de cintura.
Patel SR.Obesity 2008; 16:643—-653.
Jorgensen RS. Sleep 2015; 38:1269-1276.

La restriccion del sueno aumenta el apetito y la capacidad
hedonica de los alimentos por activacion de los circuitos
endocanabinoides durante el dia.

Patel SR.Obesity 2008; 16:643-653.
Jorgensen RS. Sleep 2015; 38:1269-1276.
Hanlon EC.] Clin Endocrinol Metab 2015;
100:220-226.
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Farmacos en Obesidad

Table 1. Weight loss efficacy of selected medications and
lifestyle interventions for pediatric obesity*

Estimated body mass

Intervention Effect size index losst (kg/m?)
Pharmacological
interventions
Sibutramine 1.01 2.4
Orlistat 0.29 0.7
Metformin 0.17 0.4
Dietary interventions 0.22 0.5
Physical activity 0.02 0.056
interventions
Dietary and physical
activity interventions
Targeting family 0.64 1.5
Targeting children 017 0.4

Pediatric Diabetes 2013 14: 1-12

Cabe aclarar que la
medicacion no debe
utilizarse en la prevencion
de las complicaciones
metabodlicas ya que se
medicaria en forma
innecesaria con un
aumento de los efectos
adversos.
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Pediatric Obesity Pharmacotherapy: Current State of the Field,
Review of the Literature, and Clinical Trial Considerations

Aaron 5. Kelly, Ph.D.'2, Claudia K. Fox, M.D., M.P.H.!, Kyle D. Rudser, Ph.D.2, Amy C.
Gross, Ph.D., L.P.", and Justin R. Ryder, Ph.D.’

'Department of Pediatrics, University of Minnesota Medical School, and University of Minnesota
Masonic Children's Hospital, Minneapolis, MN

Despite the increasing number of medicanons recently approved to treat obesity among adults, fow
agents have been formally evaluated 1n children or adolescents for this indication. Moreover, there

15 a paucity of pmdance 1n the hterature addressing best practices 1n regard to pediatnc obesity

Conclusiones:Independientemente de la cantidad de medicaciones para
tratar la obesidad en adultos,pocos agentes han sido evaluados en ninos
y adolescentes.

Int J Obes (Lond). 2016 July ; 40(7): 1043-1050. doi:10.1038/ijo.2016.69



Review
PEDIATRIC OBESITY

Justin R. Ryder

Treatment Options for Severe Obesity in the Pediatric
Population: Current Limitations and Future Opportunities

12 Claudia K. Fox'*, and Aaron 5. Kelly 42

TABLE 1 Comparison of different treatment modalities for pediatric severe obesity

Obesity

Lifestyle modification therapy

Pharmacotherapy

Devices

Bariatric surgery

Weight loss efficacy® < 1% BMI reduction

Comorbidity
improvement

Minimal to modest

Overall safety profile Lowest risk option

Specific safety concems None

Current level of uptake  High uptake of low intensity/low
uptake of moderate to high
infensity {intensity defined as

frequency of contact)

Estimated msts" Free fo several hundred dollars
per month
References (26-28,30,34,35)

Metformin: 3% BMI reduction
GLP-1RA: 2%-5% BMI reduction
Topiramate; 2%-4% BMI reduction
Phentermine; 2%-4% EMI reduction

Metformin; glycemic control

GLP-1RA: glycemic contral, blood
pressure

Topiramate: none

Phentermine; none

Variable and treatment dependent

Metformin: gastrointestinal discomfort

GLP-1RA: pancreatitls, nausea, vomiting
Toplramate: cognitive Impairment, paresthesia

Phentermine; hypertension, tachycardia

Highly variable but < 2% of eligible patients

$10-$500 per month

(10,43,44,46,48)

Vagal block; 3% body weight reduction
Intragastric balloon: 2-3kg/m® reduction
Aspiration; 3%-9% body weight reduction

Vagal block: lipids, blood pressure, quality of life
Intragastric balloon; lipids, blood pressure,
olucose tolerance, quality of life
Aspiration: lipids, blood pressure, quality
of lite

Limited data

Vagal block: GERD, gastric pain
Intragastric balloon: gastric pain/cramping, ulcers
Aspiration; peristomal pain

Limited data

(74,77,79,80,84)

30%-40% BMI reduction

B5%-95% remission in T2D
B4%-73% resolution of dyslipidemia
75% remission in hypertension

Highest-risk option

Nutrient deficency

Fracture risk

Possible need for additional surgeries
Alcohol abuse

Perioperative mortality

< 1% of eligible patients

$25,000-$35,000 with minimal
complications

(51-53)

NWaight loss effact numibers and units based on avalable Ferature and are placebo/control subtracted,

®Cost estimates based on avalable Eeratum and are pesantad wholesala,

GERD, gastrossophageal refiux disease; GLP-1RA, giucagon-ike peptide 1 receptor agonist; T2D, type 2 dabetes.

www.obesityjournal.org.2018
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TABLE 1 Comparison of different treatment modalities for pediatric severe obesity

Lifestyle modification therapy

Pharmacotherapy

Devices
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Weight loss efficacy®

< 1% BMI reduction
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GLP-1RA: 2%-5% BMI reduction
Topiramate; 2%-4% BMI reduction

Vagal block; 3% body weight reduction
Intragastric balloon: 2-3kg/m® reduction
Aspiration; 3%-9% body weight reduction

30%-40% BMI reduction

improvement

Overall safety profile

leducciones IMC:

Lowest risk option

Specific safety concems None

Current level of uptake

Estimated costs”

References
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uptake of moderate to high
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frequency of contact)

Free to several hundred dollars
per month
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Topiramate: none

Phentermine; none

Variable and treatment dependent

Metformin: gastrointestinal discomfort
GLP-1RA: pancreatitls, nausea, vomiting
Toplramate: cognitive Impairment, paresthesia
Phentermine; hypertension, tachycardia

Highly variable but < 2% of eligible patients

$10-$500 per month

(10,43,44,46,48)

3% Metformina

Intragastric balloon; lipids, blood pressure,
olucose tolerance, quality of life

Aspiration: lipids, blood pressure, quality
of life

Limited data

Vagal block: GERD, gastric pain
Intragastric balloon: gastric pain/cramping, ulcers
Aspiration; peristomal pain

Limited data

(74,77,79,80,84)

< Cigla 3070

g =

B4%-73% resolution of dyslipidemia
75% remission in hypertension

Highest-risk option

Nutrient deficency

Fracture risk

Possible need for additional surgeries
Alcohol abuse

Perioperative mortality

< 1% of eligible patients

$25,000-$35,000 with minimal
complications

(51-53)

"Weight loss effect numbers and units based on avalable Ferature and are placebo/control subtracted,
®Cost estimates based on avalable Eerature and are presentad wholesale,
GERD, gastrossophageal refiux disease; GLP-1RA, giucagon-ike peptide 1 receptor agonist; T2D, type 2 dabetes.

www.obesityjournal.org.2018
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Intensive Behavioral Therapy for Obesity Combined
with Liraglutide 3.0 mg: A Randomized Controlled Trial
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Liraglutide in an Adolescent Population with Obesity:
A Randomized, Double-Blind, Placebo-Controlled 5-Week Trial
to Assess Safety, Tolerability, and Pharmacokinetics of Liraglutide in
Adolescents Aged 12-17 Years

Thomas Danne, MD', Torben Biester, MD', Kerstin Kapitzke, MD', Sanja H. Jacobsen, MSc’, Lisheth V. Jacobsen, MSc®,
Kristin C. Carlsson Petri, PhD®, Paula M. Hale, MD?, and Olga Kordonouri, MD'

"
( Table 111, Treatment emergent adverse events possi-
bly or probably related to investigational product
- : —
n=14 n=T
Participants Evenis Participants Events
n * N n % n B} —a Adolescent famale —s— Adultfemale  —s— Adolascent male  —s— Adult male
Gl disorders 11 786 34 0 00 0 200, (=10) ety =3 rr =18}
Nausaa 7 500 11 ] 0.0 0 3
Abdominal pam 4 286 12 ] 0.0 0 -E-
Yomiting 4 286 i ] 0.0 0 E
Diasrhea d Hd 3 ] 0.0 1]
Abdominal pain upper 2 143 2 0 00 O ;
fbdominal distansion 1 71 i ] 0.0 0 E
Abdominal wall hematoma 1 71 1 ] 0.0 0 2
General disorders and 4 215 & ] 0.0 0 o
admingstration site conditions 5
Ingection zite pamn a 2.4 5 ] 0.0 0
Ingection sits prusitus 1 71 1 0 00 O . p.s s = %
hTI'Bﬂ'th'hBﬂS- i [ L ] 0.0 a Time after last dose ()
Transaminasas increasad 1 71 1 0 0.0 0
Skin and subcutaneous tissue 1 71 i ] 0.0 0
disordars
Alopeca L FLA 5.4.0 DTD m YMPD8781_proof m D 13, 201
Vascular = 171 3 0 0o 0 5.4.0 [ 8781_proof m December 13, 2016
Hematoma 1 71 Fd ] 0.0 0




Cirugia bariatrica

IMC235 + * IMC240 +
Apnea obstructiva  Apnea obstructiva
(15 eventos/h) (5 6 mas eventos/h)

* Hipertension

Diabetes tipo 2 * Intolerancia a la glucosa
Pseudo tumor cerebral * Dislipidemia severa
Esteatohepatitis severa * Dificultad para realizar las

actividades diarias

(Pratt JS, Lenders CM, Dionne EAet al. Best practice updates for pediatric/adolescent weight loss
surgery.Obesity 2009: 17: 901-910.
Review Article. Bariatric Surgery for Adolescents. Stefater et al. Pediatric Diabetes 2013: 14: 1-12
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Early weight loss in adolescents following bariatric surgery
predicts weight loss at 12 and 24 months

Lisa Chu'? | Brooke Howell' | Alissa Steinberg! | Alisa Bar-Dayan® | Alene Toulany>?® |

Jacob C. Langer®*® | Jill K. Hamilton®224

Fresurgery Fostsurgery, mo

Baseline 3 6 12 24

(n = 28) [n = 28) (n = 28) (n = 28) (n = 20)
Males /females 7/21 7/21 7/21 7721 5/15
RYGB/5G 12/16 12/16 12/16 12/16 7/13
Age,y 171+12
Weight, kg 138.3 + 255 1142 + 230 1048 + 23.6 98.0+ 233 974 + 277
Height, cm 168.4 + 9.3 168.3 + 98 1684 £ 9.6 1684 + 9.7 1568.1 £ 10.2
BMI, kg/m?® 486+71 401 + 67 368 £ 7.1 344+70 344 +87

Pediatric Obesity. 2019;e12519. https://doi.org/10.1111/ijpo.12519
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Bariatric surgery in adolescents: a
prospective randomized controlled trial
comparing laparoscopic gastric banding to
combined lifestyle interventions in
adolescents with severe obesity (BASIC trial)

Y.G. M Roebroek™™, G F. Paulus® £ G. A H. van Mil*, A C E. Vreugdenhif, B. Winkers®, C Nederkoom’
C DA Stehouwer™, | WM. Greve®, N, D. Bauwy "2 and L W, E_van Heurn®™®

Este estudio randomizado esta disenado para
dar informacion sobre efectividad y sequridad de
banda gastrica vs intervencion en el tratamiento
de adolescentes severamente obesos sin
respuesta a intervenviones en el estilo de vida.
La reversibilidad del tratamiento es un punto a
favor del mismo.
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