Alimentacio precocg i risc d’'obesitat

Ricardo Closa

C@ ISPV &
22 Jornada de Recerca. ICS. 29/10/2009 uﬁ



“estimulos metabdlicos durante periodos
criticos o sensibles del desarrollo, pueden
tener efectos o consecuencias a largo plazo
sobre el organismo y la salud posterior”

Dérner G. Perinatal hormone levels and brain organization. In: Stumpf WE, Grant LD
(eds) Anatomical neuroendocrinology. Basel, Karger 1975:245-52
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Programacion precoz
(“early programming or metabolic programming”)

=
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“El tamaho que puede esperarse que
alcancen los animales desnutridos en
diferentes estados de su desarrollo
cuando son rehabilitados, depende del
estado de desarrollo que tenian cuando
fueron sometidos a la desnutricion.”

Widdowson EM et.al. Proc Roy Soc, Lon. 158, 329-342 (1963)

}

Programacion nutricional precoz
(“early nutritional programming”)
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Clinical Saence (1998) 95, 115128 (Printed in Great Britain) 1H
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In utero programming of chronic disease

D. ). P. BARKER

MRC Environmental Epidemiology Unit, University of Southampton, Southampton General Hospital,
Southampton, $016 6D, U.K.

Maternal body Maternal dietary Uteroplacental Placental Fetal genome

composition intakes blood flow transfer
Nutrient demand > placental supply

= Fetal undernutrition

Hypoxaemia Metabolic changes Endocrine changes
Redistnibution + Amino acid oxidation + Cortisol
of blood flow + Lactate oxidation + Insulin, IGF-1,
¢+ Glucose oxidation + Growth hormone
\ |
Fetal programming
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Obesidad Infantil

l

EPIDEMIA GLOBAL



Patron de crecimiento
precoz excesivo

RIESGO DE OBESIDAD POSTERIOR

Toschke AM, et.al. Arch Pediatr Adolesc Med 2004; 158 (5): 449-452
Baird J et.al. Br Med J; 2005; 331(7522): 929-931

Monteiro POA et.al. Obes Rev 2005; 6(2): 143-154

Ong KK et.al. Acta Paediatr 2006; 95(8): 904-908
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e Los ninos alimentado con leche
materna muestran ganancias de peso
mferlores durante la infancia.

Dewey KG. Biol Neonate 1998; 74(2): 94-105
- Kramer MS. et.al. Paediatr 2004; 145(5): 600-605.
- Victora et.al. J Nutr 1998; 128(7): 1134-1138
- Koletzko B, et.al. Advance in Experimental Medicine and Biology 2009; 646: 15-29

e La lactancia materna se ha asociado

a una disminucion de riesgo de
obeS|dad posterior =

Von Kries R et.al. Brit Med J 1999; 319: 147-150 .- SR
- Arenz S. et.al. Int J Obes 2004; 28(10): 12477-1256. - L
- Harder T. Et.al. Am J Epidemiol 2005; 162(5): 397-403. AoR e st .

- Owen CG, et.al. Pediatr 2005; 115(5): 1367-1377
- Koletzko B, et.al. Advance in Experimental Medicine and Biology 2009; 646: 15-29
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Probables mecanismos protectores
de la lactancia materna en la obesidad

eDiferencias en comportamiento

eDiferencias en la composicion de la leche
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eLas formulas infantiles tienen una
densidad calérica superior (kcal/100 mL)
que la leche materna.

eLas formulas infantiles aportan 10-18 %
mas energia/kg que la leche materna
(entre 3-12 meses).

eLas formulas infantiles aportan 50-80 %
mas proteinas/kg que la leche materna

F‘A
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+Proteinas

!

+Insulina, IGF-1

+Crecimiento

0-2 anos

/N

+Actividad
adipogénica

(diferenciacion adipocitica)
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"Nuestra hipotesis es que aportes
altos de proteinas en las formulas
infantiles, en exceso a los
requerimientos metabdlicos, puede
predisponer a un aumento del
riesgo de obesidad mas tarde en la
vida (early protein hypothesis)”

[ r
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EU CHILDHOOD OBESITY PROGRAMME

Breast feeding has been shown to confer a long-term preventative
effect against obesity risk in later life. The EU Childhood Obesity
Programme will investigate whether the protein/fat ratio in infant
formula and complementary feeds has lasting effects on obesity
risks. Hence this EU Programme may offer opportunities for long-
term health promotion by appropriate modification of dietary
products for infants.

Project Title: Childhood Obesity: Early Programming by Infant Nutrition?
Acronym: CHOPIN
Project Number: QLK1-2001-00389




THE EARLY NUTRITION
¥RAMMING PROJECT
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Objetivos primarios

e Probar la influencia de las proteinas
durante el 1er ano de vida en el

crecimiento a los 2 anos (medida principal de
resultado final: velocidad de crecimiento)

e Probar que el aporte proteico durante el
ler afo de vida predice un riesgo tardio

de obesidad (medida primaria de resultado final:
IMC a los 8 anos)

e Valorar la influencia de las proteinas
durante el 1er ano en el neurodesarrollo a

largo plazo

22 Jornada de Recerca. ICS. 29/10/2009

A5



uspv

Objetivos secundarios

Evaluar las dietas complementarias tradicionales
(5 paises) en marcadores antropomeétricos
precoces, composicion corporal, gasto energético,
metabolismo proteico, funcion y tamano renal,
leptina y su proteina transportadora e IGF1

Investigar si algun parametro bioquimico precoz (6
meses) se relaciona con los marcadores
antropomeétricos de obesidad

Investigar el efecto del comportamiento, estatus
economico y estado nutritivo de la familia en el

desarrollo de la obesidad.
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Diseno del estudio

Estudio randomizado doble ciego,

Seguimiento
mas un grupo control
19 etapa 20 etapa
Intervencion  Observacion
10 ano 29 anos 8 afios
Formula PA
Nacimiento Formula PB
LM
Impacto a Impacto a
corto plazo largo plazo
EARNEST,
-crecimiento: ganancia desde nacimiento a los 2 a NUTRIMENTHE
-composicidn corporal y gasto energético “Edad de rebote
-estado hormonal adiposo

-metabolismo proteico y funcion renal
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Diseno del estudio

R Llrine sample Lrine, hiood samples, energy Anthropometry parents
expenditure, DMHA sample
e
c
r
L
:: Infants: Medical exarnination, anthropormetry
Parent questionnaires
m food record & infantile hehaviour
e feeding habits, food record & infantile hehaviour
A food record, feeding habits & food records
.LD.".'QI ferrm Folio-
tYTYYTTTTV Y ¥ ¥V piearnest
e
|ﬂ123455?39 12 18 24 Age (mon) .
Infant milk Follow-on milk
1yr Intervention period T yr follow-Lip
periodd
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Composicion de las formulas estudiadas

Infant formulae

Follow-on formulae

Unit Low protein | High protein Low protein High protein
Energy Kcal/100ml 69,9 69,8 72,7 72,5
Proteins g/100ml 1,25 2,05 1.6 3,2
Proteins g/100kcal 1,77 29 2,2 44
Proteins % energy 7,1 11,7 8,8 17.6
Lipids g/100m| 3.9 3.5 4.0 3,27
Carbohydrates | g/100mi 7,5 7,5 7,6 7,6

*identical composition in quality of proteins, carbohydrates and fats
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Objetivos primarios

Probar la influencia de las proteinas
durante el 1er ano de vida en el

crecimiento a los 2 ahos (medida principal de
sultado final: velocidad de crecimiento)

e Probar que el aporte proteico durante el
ler afo de vida predice un riesgo tardio

de obesidad (medida primaria de resultado final:
IMC a los 8 anos)

e Valorar las consecuencias que pueden
tener a largo plazo en el neurodesarrollo,
el aporte precoz de proteinas
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U The American Jowrnal of Clinical Nutrition

See corresponding editorial on page 1719.

Lower protein in infant formula is associated with lower weight up to

age 2 y: a randomized clinical tria

|1—4

Berthold Koletzko, Rudiger van Kries Ricardo Closa, Joagun Escribano, Silvia Scaglioni, Marcello Giovannini,
Jeannette Bever, Hans Demmelmair, Dariusz Grusgfeld, Anna Dobrzanska. Anne Sengier, Jean-Paul Langhendries,
Marie-Francoise Rolland Cachera, and Veit Grote for the Ewropean Childhood Obesity Trial Study Group

ABSTRACT

Background: Protein intake during infancy was associated with
rapid early weight gain and later obesity in observational studies.
Objective: The objective was to test the hypothesis that higher
protein intake in infancy leads to more rapid length and weight gain
in the first 2 y of life.

Design: In a multicenter European study, 1138 healthy, formula-fed
infants were randomly assigned to receive cow milk—based infant
and follow-on formula with lower (1.77 and 2.2 g protein/100 keal,
respectively) or higher (2.9 and 4 4 g protein/100 keal, respectively)
protein contents for the first year For comparison, 619 exclusively
breastfed chikdren were also followed. Weight, length, weight-for-
length, and BMI were determined at inclusion and at 3, 6, 12, and
24 mo of age. The primary endpoints were length and weight at 24
mo of age, expressed as length and weight-for-length 2 scores based
on the 2006 World Health Organization growth standards.
Results: Six hundred thinty-six children in the lower (n = 313) and
higher (n = 323) protein formula groups and 298 children in the
breastfed group were followed until 24 mo. Length was not different
between randomized groups at any time. At 24 mo, the weight-for-
length z score of infants in the lower protein formula group was 0.20
(0.06, 0.34) lower than that of the higher protein group and did not
differ from that of the breastfed reference group.

Conclusions: A higher protein content of infant formula is associ-
ated with higher weight in the first 2 y of life but has no effect on
length. Lower protein intake in infancy might diminish the later risk
of overweight and obesity. This trial was registered at clinicakrials gov
as NCTOO338689. Am J Clin Nutr 2000 89:1836-45.

in 2 observational studies (10, 11); whereas noeffect on growth in
the fird months of life was seen in other studies (12-14), Some
observational studies found a higher protein intake in the fist 2 y
of life that was predictive of overweight in later childhood,
whereas energy, carbohydrte, or fat intake was not predictive (9,
10, 15-17).

Totest the hypothesis that a higher early protein intake leads to
maore rapid growth in the first 2 y of life, we performed a mul-
ticenter, double-blind intervention trial in infants fed formula
randomly assigned to receive infant and follow-on formulas with
a lower or higher content of cow milk protein during the first year
of life. The growth pattern of formula-fed children was compared
with that of breastfed children recruited as an additional ob-
servational group. Length and weight at 24 mo were chosen as the
primary endpoints.

! From Dr van Hauner Children's Hospital, University of Munich Medical
Centre, Mumch, Germany (BK, JB, HD and VG); the Imtnime af Socal
Paediamics and Adolescent Medicme, Universaty of Munich, Munxch, Cer
many (RvK and V(); the Umversntad Rovira 1 Vigilh, Reus, Span (RC and
JE); the Depariment of Paehatics, Univeraty of Milano, Milana, ltaly (S5
and MC); the Children's Memamial Health Instiiute, Wanaw, Poland (DG);
the Depantment of Peediatics, Univera¥ Litwe de Bruvells, Brussels, Bel
gium (AS); CHC St Vincent, Ligge Rocourt, Belgium (J-PL); and INSERM,
U557 Bohenv. France (M FRCL
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Poblacion estudiada

Randomisation

BF

n=619

BE

n=379

BF

n=357

\ 4

Low protein High protein
n =564 n =574
1 Allocation l
Low protein High protein
n =540 n =550
Follow-up 6
v months ¥
Low protein High protein
n=427 n=423
Follow-up 12
v months ¥
Low protein High protein
n= 383 n = 383
Follow-up 24
¥ months . 4
Low protein High protein
n=337 n =349
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Aportes diarios de energia y proteinas por grupo de estudio y edad
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Z-Scaore
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Weight-for-length
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ESTUDIO HORMONAL Y
METABOLISMO PROTEICO
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Poblacion estudiada

e Ninos de 4 paises: (Alemania, Espaiia, Bélgica, Polonia)
e Momento del analisis: sangre 6 m, orina3y 6 m

Baja-Proteinas Alta-Proteina LM
Media (SD) media (SD) media (SD)
n=305 n=301 n=206
Ninas 51,5% 48,5% 55,8%
PN (g) 3273.1 (329.3) | 3279.9 (343.3) | 3340.4 (369.0)
Eda?ag‘::;”“a 29.1 (5.0) 29.4 (5.2) 30.7 (4.6)

Quspy
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Branched-chain amino acids (umol/l)

Isoleucin (umol/l)
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blood: glucose mg/dl
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COMPOSICION CORPORAL Y
GASTO ENERGETICO
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Caracteristicas demograficas y factores de riesgo de los nifios que participaron en el
estudio con DLW.

Total EU Total DLW Breast-fed Low-protein High-protein
CHOP sample sample DLW sample formula-fed formula-fed
DLW sample DLW sample
Sample, Germany 733 66 25 24 17
N (%) & Spain (100) (9.0% CHOP) (37.9%DLW) (36.4%DLW) (25.7%DLW)
Country, Germany 281 (38.3) 29 (43.9) 11 (44.0) 13 (54.2) 5(29.4)
N (%) Spain 452 (61.7) 37 (56.1) 14 (56.0) 11 (45.8) 12 (70.6)
Gender, Boys 364 (49.7) 34 (51.5) 15 (60.0) 10 (41.7) 9 (52.9)
N (%) Girls 369 (50.3) 32 (48.5) 10 (40.0) 14 (58.3) 8 (47.1)
Gestational age, N 719 66 25 24 17
weeks Mean (SD) 40.2 (1.2) 40.1 (1.2) 40.0 (1.2) 40.0 (1.3) 40.5 (1.2)
Birthweight, N 728 66 25 24 17
Kg Mean (SD) 3,262 (332.0) 3,281(347.0) 3,258 (373.8) 3,252 (317.7) 3,354 (355.7)
Length at birth, N 726 65 25 24 16
cm Mean (SD) 49.9 (2.2) 50.3 (2.4) 50.1 (2.4) 50.4 (2.4) 50.4 (2.5)
Maternal age, N 731 66 25 24 17
Years Mean (SD) 30.6 (4.9) 31.3(4.4) 32.1(3.8) 30.7 (4.8) 30.9 (4.7)
Maternal education, No / Low 240 (32.8) 10 (15.2) 2 (8.0) 6 (25.0) 2 (11.8)
N (%) Middle 326 (44.5) 35 (54.5) 10 (40.0) 13 (54.2) 13 (76.5)
High 166 (22.7) 20 (30.3) 13 (52.0) 5(20.8) 2 (11.8)
Maternal BMI before N 669 65 25 24 16
pregnancy, Mean (SD) 23.5(4.4) 23.4 (3.7) 22.3(2.7) 25.1(4.4) 22.8(3.2)
Kg/m?
Maternal weight after N 612 62 25 22 15
delivery, Mean (SD) 26.1 (4.3) 25.9 (4.1) 25.0 (2.8) 26.9 (4.8) 25.9 (4.5)
Kg/m?
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Asociacion entre el tipo de alimentacion el gasto energético
y la composicion corporal

Feeding method | Breast milk Low protein High protein p- p for
formula formula value* trend

N 25 24 17

TEE / kg @

Mean (95% Cl) | 75.1 (67.4-82.7) 70.6 (64.9-76.4) 67.8 (58.1-77.4) 0.37 0.20

251 percentile 66.2 64.3 56.1

50t percentile 74.6 70.6 70.3

75" percentile 80.8 77.3 80.7

TEE/LBM ®@

Mean (95% CI) | 101.0 (92.6-109.4) 103.4 (95.0-111.8) | 98.6 (87.9-109.4) 0.76 0.79

25t percentile 96.9 91.2 95.8

50t percentile 101.5 102.7 96.2

75 percentile 105.9 106.9 106.4

TFM /cm2@®

Mean (95% CI) | 4.40 (3.7-5.1) 5.24 (4.6-5.9) 5.67 (4.30-7.03) 0.09 | 0.031

25t percentile 3.2 4.9 35

50t percentile 4.8 5.1 5.2

75 percentile 5.4 6.1 6.1

LBM / cm2®)

Mean (95% Cl) | 12.57 (11.9-13.2) 11.43 (10.8-12.1) 12.33 (11.2-13.5) | 0.064 | 0.172

25 percentile 11.5 10.3 11.2

50t percentile 12.1 11.4 12.6

75 percentile 13.3 12.4 13.7
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Asociacion de TFM/cm?2 y tipo de alimentacion
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Mean (95%CI)= 4.49 (3.79-519) 5.24 (4.61-5.87) 5.67 (4.30-7.03)

p (ANOVA)=0.09 p (for trend)=0.031
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+Proteinas

!

+Insulina, IGF-1

+Crecimiento

0-2 anos

/N

+Actividad
adipogénica

(diferenciacion adipocitica)
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Conclusiones
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Es el primer ensayo clinico randomizado que
muestra efectos significativos de la reduccion
del aporte proteico con las formulas infantiles en
el peso, peso-por-talla e IMC en los 2 primeros
anos de vida, simulando los parametros de
crecimiento de la poblacion alimentada con
leche materna.

Aportes altos de proteinas con la formula infantil
se asocian a niveles elevados de AA de cadena
ramificada, aumento de la secrecion de insulina
y estimulacion del eje IGF-1.

=
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e El aumento en el peso, peso-por-talla e IMC
en los 2 primeros anos de vida podrian ser
debido al incremento de la secrecion de
insulina y estimulacion del eje IGF-1.

e Aportes precoces altos de proteinas en el
lactante, se asocian a mayor adiposidad a los

6 meses de vida.
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Implicaciones potenciales:

uspv

El efecto de la lactancia materna en la
disminucion del riesgo de sobrepeso y
obesidad infantil puede ser conferido, al
menos en parte, por el menor contenido
proteico de la leche materna. Si esto se
confirma en el seguimiento posterior de esta
intervencion, estos resultados seguramente
puedan tener un gran impacto en la
preparacion de las formulas infantiles para
reducir el riesgo de sobrepeso y obesidad
infantil.
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