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Resumen Los recién nacidos que no alcanzan un peso acorde con su edad gestacional y sexo
se pueden clasificar de distintos modos. En este articulo se definen los conceptos de pequeno
para la edad gestacional (PEG) y crecimiento intrauterino reducido, asi como las causas que las
determinan con el objetivo de consensuar las definiciones en este tipo de pacientes que puedan
ser susceptibles de tratamiento con hormona de crecimiento a lo largo de su infancia, asi como
de desarrollar enfermedad endocrinoloégica en la pubertad y en la edad adulta. La mayoria de los
ninos PEG experimentan un crecimiento recuperador espontaneo que suele completarse a los 2
anos. En los PEG que no lo realizan, el tratamiento con hormona de crecimiento humana recom-
binante es efectivo, aumentando su talla adulta. Los PEG con crecimiento recuperador rapido y
marcado en peso tienen mayor riesgo de desarrollar adrenarquia precoz, pubertad adelantada,
sindrome del ovario poliquistico (nifias), resistencia a la insulina y obesidad; predisponiendo al
desarrollo de diabetes tipo 2 y sindrome metabdlico en la edad adulta. La condicion de PEG
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Introduccion

puede afectar diferentes areas del neurodesarrollo y manifestarse éstas en diferentes etapas de
la vida; los PEG con crecimiento recuperador espontaneo tienen mejor pronostico neurologico.
Los posibles riesgos descritos asociados a la condicion de PEG hacen imperativo la adecuada
caracterizacion de estos pacientes al nacimiento, que permitira su seguimiento prospectivo y
la deteccion precoz de alteraciones.

© 2024 Asociacion Espafola de Pediatria. Publicado por Elsevier Espafa, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Small for gestational age: concept, diagnosis and neonatal characterization,
follow-up and recommendations

Abstract Newborns who do not reach a weight appropriate for their gestational age and sex
can be classified in different ways. This article defines the concepts of small for gestational age
(SGA) and intrauterine growth restriction, as well as the underlying causes of these conditions,
with the goal of establishing consensus definitions for these patients, in whom treatment with
growth hormone throughout childhood may be indicated and who may be at risk of developing
endocrine or metabolic disorders in puberty and adulthood. Most SGA children experience spon-
taneous catch-up growth that is usually completed by age 2 years. In SGA children who remain
short, treatment with recombinant human growth hormone is effective, increasing the adult
height. Small for gestational age infants with rapid catch-up growth and marked weight gain
are at increased risk of premature adrenarche, early puberty, polycystic ovary syndrome (girls),
insulin resistance and obesity, all of which are risk factors for type 2 diabetes and metabolic
syndrome in adulthood. Small for gestational age status can affect different areas of neurode-
velopment and manifest at different stages in life; neurodevelopmental outcomes are better
in SGA infants with spontaneous catch-up growth. Due to the potential risks associated with
SGA, adequate characterization of these patients at birth is imperative, as it allows initiation
of appropriate follow-up and early detection of abnormalities.

© 2024 Asociacion Espafola de Pediatria. Published by Elsevier Espaiia, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

nacidos con un peso y/o longitud inferior a —2 o0 mas desvia-
ciones estandar (DE) de la media para su edad gestacional,

Los recién nacidos que no alcanzan un peso acorde con
su edad gestacional y sexo se pueden clasificar de distin-
tos modos y en funcion de estas clasificaciones cambia su
nomenclatura. En el presente documento se intenta definir
todos estos términos y analizar los factores de riesgo que
predisponen a esta condicion y cdmo podemos actuar, puesto
que este tipo de pacientes puede ser susceptible de trata-
miento con hormona de crecimiento a lo largo de su infancia,
asi como de desarrollar enfermedad endocrinoldgica en la
pubertad y edad adulta.

Concepto de pequeiio para la edad
gestacional. Diagnéstico diferencial con el
crecimiento intrauterino retardado

El término recién nacido pequeno para la edad gestacional
(PEG) hace referencia, de acuerdo con la definicion de la
Organizacion Mundial de la Salud (OMS), a todos aquellos
neonatos con un percentil de peso y/o longitud inferior al
p10 para su edad gestacional y sexo'. Segln el documento de
consenso de varias Sociedades de Endocrinologia Pediatrica,
incluida la espanola, se consideran PEG aquellos recién

sexo y poblacion de referencia’>. Se ha intentado establecer
un punto de corte dptimo para hablar de PEG que prediga
un mayor riesgo de mortalidad en funcion del percentil (p)
de peso y no se han alcanzado resultados concluyentes®. Sin
embargo, en un reciente estudio en prematuros menores de
32 semanas con peso inferior al p15, el prondstico empeo-
raba progresivamente en cada disminucion de DE o Z-score®.

En la definicion de PEG estan incluidos no solo aque-
llos con restriccion intrauterina del crecimiento debido a
causas obstétricas que reducen su potencial, sino también
aquellos recién nacidos genéticamente pequefos; es decir,
aquellos que han alcanzado la totalidad de su potencial de
crecimiento. Dentro de los PEG se pueden distinguir dos sub-
grupos, aquellos con peso y longitud bajos, y aquellos con
peso o talla bajos.

El crecimiento intrauterino retardado (CIR) es una enti-
dad en la que el feto es incapaz de alcanzar su potencial
intrinseco de crecimiento. Se refiere a fetos con disminucion
de la velocidad de crecimiento fetal en 2 valoraciones, <p10
0 a 2 DE por debajo de las curvas de crecimiento poblacional.
En lo referente al neonato, la definicion se basa en un con-
senso internacional®, considerandose CIR los recién nacidos
con peso al nacimiento <p3 para sus curvas de referencia

125


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

I. Diez Lopez, M. Cernada, L. Galan et al.

Tabla 1

Clasificacion del CIR desde el punto de vista obstétrico

Estadio | Retraso crecimiento grave.

Insuficiencia placentaria leve

Alguno de los criterios:
- PFE<p3

- ICP < p5 (medido en 2 ocasiones > 12 h)
- IP medio arterias uterinas > p95
- IPACM < p5 (medido en 2 ocasiones > 12 h)

Estadio Il Insuficiencia placentaria

PFE <p10 + alguno de los criterios:

- Flujo diastdlico ausente en arterias uterinas >50% de ciclos en
asa libre en ambas arterias medido en 2 ocasiones > 12 h)
- Flujo diastolico reverso en istmo adrtico

Estadio Il Baja sospecha de acidosis fetal

PFE <p10 + alguno de los criterios:

- Arterial: Flujo reverso diastdlico en arterias uterinas (en >50%
ciclos, en las 2 arterias y en 2 ocasiones separadas > 6-12 h)

- Venoso: IP ductus venoso > p95, flujo diastolico ausente ductus
venoso o pulsaciones venosas de manera dicrota y persistente (en
2 ocasiones separadas > 6-12 h)

Estadio IV Alta sospecha de acidosis fetal

PFE <p10 y alguno de los siguientes criterios:

- Flujo diastolico reverso en el ductus venoso (en 2 ocasiones
separadas > 6-12 h)

Variabilidad RCTG patolégica:

- Variabilidad a corto plazo en RCTG computerizado de 1 h:

- <2,6ms entre las 26 y las 28 + 6 semanas

- <3ms a partir de las 29 semanas

- En ausencia de RCTG computerizado: inferior a 5lpm en 1 h de
registro

- RCTG con patron desacelerativo: > 2 desaceleraciones
espontaneas cada 10 min durante 30 min

ICP: indice cerebro-placentario; IP: indice de pulsatilidad; IPACM: indice de pulsatilidad de la arteria cerebral media; PFE: peso fetal

estimado; RCTG: registro cardiotocografico.

poblacional o con presencia de al menos 3 de los siguientes
criterios:

- Peso al nacimiento <p10 para las curvas de referencia
poblacional.

- Longitud < p10 para las curvas de referencia poblacional.

- Perimetro cefalico <p10 para las curvas de referencia
poblacional.

- Diagnostico prenatal de restriccion del crecimiento.

- Antecedentes gestacionales de factores predisponentes
como hipertension arterial, preeclampsia o infeccion con-
génita.

Suelen deberse a la presencia de un medio intrauterino
desfavorable, con alteraciones frecuentemente placentarias
que limitan su potencial de crecimiento, aunque también
pueden deberse a exposicion a infecciones o sustancias toxi-
cas.

El CIR puede ser de dos tipos:

- Simétrico o arménico: con afectacion de peso, longitud y
perimetro cefalico. Suele deberse a factores intrinsecos
como alteraciones genéticas o infecciones congénitas.

- Asimétrico o disarmonico: con afectacion de peso o
peso y longitud, pero con perimetro cefalico conservado.
Suele deberse a factores que afectan al flujo placentario
comenzando habitualmente a partir del segundo o tercer
trimestre.

El bajo peso al nacimiento (BPN) se refiere a aquellos
recién nacidos con un peso al nacimiento inferior a 2.500¢g.
Es independiente de si el peso es adecuado o no a su edad
gestacional y sexo o0 a su potencial de desarrollo.

Desde el punto de vista obstétrico se clasifica el CIR en
distintos estadios que se reflejan en la tabla 1.

Factores de riesgo para considerar un recién
nacido pequefio para edad gestacional

Los factores de riesgo principales son aquellos que deter-
minan un crecimiento genéticamente disminuido como los
relacionados con las alteraciones genéticas, malformacio-
nes o enfermedades congénitas; o aquellos que limitan el
potencial de crecimiento de los fetos y se deben a factores
maternos o condiciones que alteren el normal funciona-
miento de la placenta (tabla 2).

Metodologia para evaluar un nifio pequefio
para edad gestacional

La correcta medicion de los parametros antropométricos es
crucial para evaluar la evolucion de estos nifos:

Peso

El neonato o lactante debe ser posicionado desnudo y
sin panal sobre la bascula, procurando una distribucion
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Tabla 2 Factores de riesgo que pueden determinar la condicion de PEG

De origen materno

Edad extrema (<16 o > 35 anos)

Peso y talla bajos, malnutricion o desnutricion
Paridad (nulipara, gran multipara, <6 meses entre gestaciones)

Malformaciones uterinas

Historia previa de fetos PEG

HTA crénica o preeclampsia

Exposicion al tabaco y otros tdxicos (alcohol, opioides, cocaina)

Ingesta de farmacos (anticoagulantes, antiepilépticos, antineoplasicos, antagonistas

del acido fdlico)

Infecciones (TORCH, varicela, malaria, sifilis, Chagas, listeria, VIH)
Enfermedades cronicas (insuficiencia renal, anemias, neumopatias, neoplasias,
cardiopatias cianosantes, enfermedades inflamatorias)

De origen placentario
Anomalias vasculares

Defectos de implantacion
Alteraciones inflamatorias
Alteraciones cromosomicas (monosomias, trisomias, deleciones, cromosomas en

De origen fetal
anillo)

Insuficiencia, infarto o desprendimiento placentario

Defectos genéticos (acondroplasia, sindrome de Bloom, sindrome de Russel-Silver,

etc.)

Malformaciones congénitas (cardiacas, renales, etc.)
Errores innatos del metabolismo

Infecciones congénitas

Gestaciones multiples

HTA: hipertension arterial; PEG: pequeio para la edad gestacional; TORCH: Toxoplasmosis, Rubeola, Citomegalovirus y Herpes simple;

VIH: virus de la inmunodeficiencia humana.

uniforme de su peso sobre el centro de la plataforma. Se
recomienda el empleo de basculas electronicas capaces de
aproximarse al peso con un margen de 10g. Es pertinente
obtener 2 mediciones independientes del peso y calcular su
promedio o, en su defecto, repetir la medicion hasta alcan-
zar 2 valores concordantes.

Es crucial que la toma de peso se efectle en condiciones
consistentes: a la misma hora del dia, en una temperatura
ambiente estable y confortable, sin variaciones abruptas
y siguiendo pautas uniformes en cuanto al estado fisiolo-
gico del individuo (pre o posprandial, con la vejiga vacia).
Ademas, es imperativo que la bascula utilizada esté colo-
cada sobre una superficie nivelada, con una capacidad de
precision nominal no mayor a 0,1g, y que sea sometida a
calibracion de manera semanal.

En situaciones donde el paciente porte dispositivos médi-
cos como sondas o catéteres, cominmente observados en
nuestras unidades, se debe proceder a suspender tales arte-
factos durante la medicion para mitigar posibles sesgos. En
el caso de que estos objetos tengan un peso conocido, se
debe restar dicho valor del peso total registrado para obte-
ner una cifra mas precisa y representativa del neonato o
lactante en cuestion.

El peso de referencia debe ser el del nacimiento o las
pocas horas del mismo, para evitar el sesgo de la pérdida
ponderal fisioldgica.

Longitud

Para la toma de medidas longitudinales en neonatos, se
requiere la participacion de dos individuos y la utilizacion
de un tallimetro de precision. El instrumento consta de dos

bases: una fija, que se posiciona en la region cefalica del
paciente, y otra mdvil, colocada en la zona podalica. Dada
la complejidad inherente a la medicion de la longitud, se
aconseja realizar multiples mediciones, duplicadas o tripli-
cadas, y calcular un promedio entre estas para maximizar la
precision.

El neonato debe ser colocado en declbito supino, con su
cuerpo alineado en el eje longitudinal del tallimetro, asegu-
rando que los hombros y la cadera mantengan contacto con
la superficie horizontal, mientras que los brazos se sitlian a
ambos lados del tronco. La parte superior de la cabeza del
neonato debe reposar en la base fija del tallimetro, alineada
perpendicularmente al plano horizontal, siendo sostenida
en posicion por uno de los observadores. Mientras tanto,
el otro observador, con una mano, procede a extender cui-
dadosamente las piernas del paciente, garantizando que las
rodillas permanezcan extendidas, mientras que con la otra
mano desplaza la base movil del tallimetro, aplicando una
suave presion sobre el taldn o talones del neonato, libres de
cualquier obstruccion, para asegurar un angulo de 90° en el
pie. Se recomienda que la medida obtenida se aproxime al
centimetro mas cercano.

La longitud de referencia debe ser obtenida pasadas unas
24-48 h desde el nacimiento, para evitar el posible sesgo del
caput de parto craneal.

Valoracién en percentiles y desviaciones estandar
en recién nacidos

Tanto los percentiles como las DE son herramientas funda-
mentales en la evaluacion del crecimiento y desarrollo del
recién nacido. Ambas proporcionan una comprension cuan-
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titativa de como se sitlan las mediciones de un bebé en
relacion con una poblacion de referencia, permitiendo asi la
identificacion temprana de posibles anomalias o variaciones
significativas en el crecimiento.

Los percentiles son una medida estadistica que indica la
posicion relativa de una observacion dentro de un conjunto
de datos ordenados. Se utilizan comUnmente para evaluar
el peso, la longitud y el perimetro cefalico. Por ejemplo, un
bebé que se encuentra en el percentil 50 para el peso tiene
un peso igual o superior al 50% de los bebés de la misma
edad y sexo en la poblacion de referencia.

Las desviaciones estdndar proporcionan informacion
sobre la dispersion de los datos en torno a la media de
una distribucion. En recién nacidos, las DE se utilizan para
cuantificar la variabilidad de las mediciones antropométri-
cas en relacion con la media de la poblacion de referencia.
Una DE alta indica una mayor dispersion de las mediciones,
mientras que una baja indica una mayor homogeneidad. El
Z-score indica cuantas DE por encima o por debajo de la
media se encuentra un valor especifico dentro de una distri-
bucion normal, proporcionando una medida estandarizada
que permite comparar valores de diferentes distribuciones.
Un Z-score positivo indica que el valor esta por encima de
la media, mientras que un Z-score negativo indica que esta
por debajo de la media. Por ejemplo, un Z-score de 1 indica
que el valor esta una DE por encima de la media, mientras
que un Z-score de —1 indica que esta una DE por debajo de
la media.

Ambas medidas, percentiles y DE son validas y plena-
mente utilizadas. La equivalencia entre ambas se deriva de
la distribucion normal estandar, donde se sabe que aproxi-
madamente el 68% de los datos se encuentran dentro de una
DE de la media, el 95% dentro de 2 DE y el 99,7% dentro de 3
DE. Por lo tanto, se puede establecer una correspondencia
entre los percentiles y las DE para interpretar las medicio-
nes de los recién nacidos en términos de su posicion relativa
dentro de la distribucion.

Tablas aconsejadas

Existen diversas tablas de referencia para evaluar la evo-
lucion de los parametros antropométricos. En el periodo
neonatal en grandes prematuros la SENeo recomienda las
graficas de Fenton’ ya que las nacionales no incluyen a
menores de 26 semanas de gestacion. Cuando el neonato
ya es a término, las graficas mas utilizadas son las de la
OMS?; no obstante, la Sociedad Espafiola de Endocrinologia
Pediatrica de acuerdo a las recomendaciones del Ministe-
rio de Sanidad en Espafa valora las graficas de Carrascosa
et al. por estar elaboradas con poblacion espaiiola’. Es algo
que hay que tener muy presente pues la evolucion pos-
terior de un nifio PEG va a ser valorada mediante estas
graficas.

Repercusiones y riesgos a corto y largo plazo

Crecimiento posnatal

La mayoria de los nifnos PEG experimentan un crecimiento
recuperador o «catch-up», que tiene lugar en su mayor parte
en los primeros 12 meses de vida y esta practicamente com-

pletado a los 2 afos, alcanzando una talla superior a -2 DE
en aproximadamente el 90% de los casos'. En los PEG prema-
turos el crecimiento recuperador puede retrasarse hasta un
afo mas'2. Los PEG muy prematuros o con mayor restriccion
de crecimiento intrauterino, especialmente con baja longi-
tud al nacimiento, tienen menos posibilidades de alcanzar
una talla normal®.

Los mecanismos que desencadenan esta alteracion en el
crecimiento no se conocen con exactitud. La secrecion de
hormona de crecimiento (GH) en los pacientes PEG suele ser
normal, aunque pueden presentar valores basales elevados,
y picos secretorios de alta frecuencia y escasa amplitud. Los
niveles de insulin-like growth factor-1 (IGF-1), insulin-like
growth factor binding-protein 3 (IGFBP3) abarcan un amplio
rango de valores, indicando diversos grados de insuficiencia
y resistencia a la GH. Pero ninguna determinacion hormonal
es predictora del posible crecimiento recuperador, Unica-
mente la talla parental y la longitud al nacimiento suponen
variables a considerar con influencia en la talla adulta de
estos pacientes.

Tratamiento con hormona de crecimiento humana
recombinante

El tratamiento con GH humana recombinante (rh-GH) en el
nino PEG con crecimiento recuperador inadecuado es efec-
tivo, aumentando su talla final'=. En Europa, el tratamiento
con rh-GH esta aprobado desde el ano 2003, en aquellos
pacientes PEG no sindromicos, sin crecimiento recupera-
dor o «catch-up» a los 4 anos de vida, con talla inferior a
—2,5DE y menor de —1DE ajustada a la talla diana. Debe
administrarse diariamente por la noche por via subcuta-
nea. El efecto es dosis dependiente (mayor a mas dosis).
Se recomienda dosificar a 0,035 mg/kg/dia, pudiendo incre-
mentarse hasta un maximo de 0,050 mg/kg/dia.

La efectividad del tratamiento con rh-GH en los nifios
PEG ha sido bien demostrada; asi se ha observado mejoria
en la talla comparable con pacientes con déficit de GH'. La
edad de inicio precoz, el déficit de talla individual corregido
por la talla diana y una mayor dosis de rh-GH son los facto-
res predictores de una respuesta favorable'~’. Son varios los
trabajos, incluidos algunos en nuestro pais, que demuestran
que un inicio tardio se asocia a una significativa reduccion
en el grado de respuesta al tratamiento®’~°.

La seguridad a largo plazo del tratamiento con rh-GH ha
sido motivo de debate. La Food and Drug Administration ha
reportado que la evidencia de riesgos a largo plazo no esta
demostrada y, por tanto, los datos no son concluyentes'® ",

Adrenarquia y pubertad

Los PEG tienen predisposicion a presentar adrenarquia pre-
coz (inicio precoz del aumento fisiolégico de la sintesis de
andrégenos suprarrenales), que puede ir acompanada o no
de pubarquia precoz (vello pubiano antes de los 8 afos en
nifas y de los 9 en varones).

Asimismo, la incidencia de pubertad avanzada (desarro-
llo mamario a los 8-9 afos en nifas y aumento del volumen
testicular >3ml a los 10-11 afos en varones) es también
superior a la de la poblacion no PEG. Estas alteraciones
ocurren mas en nifas, y son el resultado del desequilibrio
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o «mismatch» entre ganancia de peso prenatal y ganancia
de peso posnatal'?.

Los PEG tienen al nacer poco tejido adiposo subcuta-
neo (donde se pueden almacenar los lipidos de la ingesta
de manera saludable). Si la recuperacion posnatal de peso
es rapida y exagerada, el exceso de lipidos se almacena de
forma ectopica, y puede favorecer el desarrollo de resisten-
cia a la insulina, modificar el patron de proteinas del tejido
adiposo (adipoquinas), y aumentar las concentraciones séri-
cas de IGF-1. A su vez, esta secuencia favorece la sintesis
de esteroides suprarrenales y el desarrollo de adrenar-
quia precoz, y la de esteroides gonadales y gonadotrofinas,
determinando pubertad avanzada'*~">. Esta situacion puede
derivar en una fusion prematura de las epifisis con talla
adulta inferior a la esperada y, en ocasiones, inferior a la
talla diana'>'>. Las alteraciones derivadas de la secuencia
anterior pueden favorecer el desarrollo de SOP en la adoles-
cencia, que es causa frecuente de subfertilidad'.

La prevencion y el tratamiento de la adrenarquia precoz,
de la pubertad adelantada y del SOP implica la reduccion
de los depositos de grasa ectdpicos mediante el control
de peso temprano, la alimentacion saludable y el ejerci-
cio fisico regular. Estudios experimentales han mostrado
que la reduccion de grasa ectopica y de la resistencia
a la insulina con metformina puede normalizar el perfil
endocrino-metabdlico, el tempo puberal, retrasar la edad
de la menarquia, mejorar la estatura final, y prevenir el
desarrollo de SOP™-16,

En la adolescencia, los genitales internos de chicas PEG
con y sin «catch-up» pueden ser de menor tamano que los de
adolescentes de la misma edad no PEG. También presentan
concentraciones mas elevadas de FSH, mas resistencia a la
insulina y menor frecuencia ovulatoria'. Algunos estudios
en varones postulan un aumento del riesgo futuro de cancer
testicular'®, mientras otros no encuentran asociacion entre
el menor crecimiento fetal y esta neoplasia’®.

Metabolismo hidrocarbonado y sistema
cardiovascular

El estado de resistencia hormonal multiple al que puede
conducir la restriccion del crecimiento intrauterino puede
determinar alteraciones metabdlicas, entre las que destaca
la menor sensibilidad a la insulina, mas marcada cuanto
menor es el peso al nacer. La secrecion y sensibilidad a
la insulina estan estrechamente vinculadas a los patrones
de «catch-up» de peso y talla durante la vida postnatal
temprana, de tal manera que el riesgo de desarrollar la
alteracion es mas acusado cuando existe una rapida recu-
peracion del peso posnatal, predisponiendo al posterior
desarrollo de diabetes tipo 2 y sindrome metabdlico en la
edad adulta'-%4,

Del mismo modo, el crecimiento recuperador rapido se
asocia a cambios en la composicion corporal y alteracio-
nes en el tejido adiposo que conducen a un aumento del
riesgo de obesidad, adiposidad central y dislipemia en la
edad adulta?*~3°. Esta descrito también un riesgo aumentado
de disfuncion endotelial’' con mayor incidencia de enfer-
medad coronaria y accidentes cerebro-vasculares durante
la vida adulta®?.

pe
(&
.J J

Qué hacer orqué
aw Porqu
O Medir y pesar BIEN UL ¥ Condiciona el diagnéstico
Q Utilizar tablas LI v Definidas por la evidencia
referenciadas cientifica y sociedades
H N
U Definir, sefialar al nifio v Evita pérdida de
como PEG al ALTA C I | seguimiento
Q Seguimiento [ | v Evita complicaciones
especifico
H N
H N
Figura 1  Pauta de actuacion ante un nifo PEG.

Todos estos riesgos pueden ser «<modulados» por factores
epigénéticos®®. Una alimentacion adecuada que evite una
ganancia excesiva de peso puede prevenir su desarrollo;
jugando en este sentido un papel fundamental la lactan-
cia materna exclusiva durante los primeros meses de vida,
que ejerce un efecto protector sobre el futuro desarrollo de
estas alteraciones metabdlicas y por ello se recomienda en
todos los PEG desde el nacimiento®?-%,

Desarrollo neurolégico, conducta y aprendizaje

La restriccion del crecimiento intrauterino condiciona cam-
bios en las funciones endocrinas y redistribucion del flujo
sanguineo que pueden poner en compromiso el desarrollo
cerebral fetal®#-%°, Los problemas a los que da lugar este
compromiso pueden involucrar diferentes areas del neuro-
desarrollo y manifestarse en diferentes etapas de la vida.
En los mas pequenos son frecuentes las alteraciones en la
funcion motora y la coordinacion. A partir de los 7 afos se
puede ver afectado el cociente intelectual, la memoriay la
atencion; presentando una mayor incidencia de problemas
de concentracion y dificultades en el aprendizaje®3¢-3%. Ade-
mas, asocian una mayor incidencia de trastorno por déficit
de atencion e hiperactividad, problemas de conducta y tras-
tornos emocionales con posible repercusion laboral y social
a largo plazo®.

Los PEG que experimentan un crecimiento recuperador
espontaneo tienen mejor prondstico neuroldgico®. Aln esta
por determinar el papel que juega la administracion tem-
prana de rh-GH en aquellos que no lo presentan®.

Conclusiones

Los posibles riesgos descritos asociados a la condicion de
PEG hacen imprescindible el adecuado diagnostico y carac-
terizacion de estos pacientes en el periodo neonatal, que
permitira el seguimiento estrecho durante la infancia y ado-
lescencia, y la deteccion precoz de alteraciones.
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Figura 2  Causas y consecuencias del nifio PEG.

Presentamos en la figura 1 un resumen grafico, claves
del seguimiento del nifo pequefo PEG y en la figura 2 un
resumen grafico de las causas y consecuencias del nifio PEG.

Conflicto de intereses

Los autores declaran no tener ningun conflicto de intereses.

Bibliografia

1. Expert WHO, Committee. Physical Status: The use and interpre-
tation of anthropometry: Report of a WHO Expert Committee.
Geneva: World Health Organization; 1995.

2. Diez Lopez I, de Arriba Munoz A, Bosch Muioz J, Cabanas Rodri-
guez P, Gallego Gomez E, Martinez-Aedo Ollero MJ, et al. Pautas
para el seguimiento clinico del nifio pequefio para la edad ges-
tacional. An Pediatr. 2012;76:104.e1-7.

3. Clayton PE, Cianfarani S, Czernichow P, Johannsson G, Rapaport
R, Rogol A. A consensus statement of the International Societies
of Pediatric endocrinology and the Growth Hormone Research
Society. J Clin Endocrinol Metab. 2007;92:804-10.

4. Wilcox AJ, Cortese M, McConnaughey DR, Moster D, Basso O.
The limits of small-for-gestational-age as a high-risk category.
Eur J Epidemiol. 2021;36:985-91.

5. Minor KC, Bianco K, Sie L, Druzin ML, Lee HC, Leonard SA. Seve-
rity of small-for-gestational-age and morbidity and mortality
among very preterm neonates. J Perinatol. 2023;43:437-44.

6. Beune IM, Bloomfield FH, Ganzevoort W, Embleton ND, Rozance
PJ, van Wassenaer-Leemhuis AG, et al. Consensus Based
Definition of Growth Restriction in the Newborn. J Pediatr.
2018;196:71-6.e1.

7. Fenton TR, Kim JH. A systematic review and meta-analysis to
revise the Fenton growth chart for preterm infants. BMC Pediatr.
2013;13:59.

8. WHO Multicentre Growth Reference Study Group. Enrolment
and baseline characteristics in the WHO Multicentre Growth
Reference Study. Acta Paediatr Suppl. 2006;450:7-15.

9. Carrascosa A, Ferrandez A, Yeste D, Garcia-Dihinx J, Romo A,
Copil A, et al. Estudio transversal espanol de crecimiento. Parte
I: valores de peso y longitud en recién nacidos de 26-42 semanas
de edad gestacional. An Pediatr (Barc). 2008;68:544-51.

10. Blankenstein O, Oliver |, Snajderova M, Christesen HBT, Lee PA,
Rakov V, et al. Long-term GH treatment response in short chil-
dren born SGA is comparable to that in GHD children: Data from
the NordiNe. Endocr Rev. 2011;32 Suppl 3:P1-750.

11. Rial Rodriguez JM, de Arriba Muiioz A, Bosch Mufnoz J, Cabanas
Rodriguez P, Cahete Estrada R, Diez Lopez I, et al., en repre-
sentacion del Grupo de trabajo para el estudio del paciente
pequeno para la edad gestacional (PEG) de la Sociedad Espanola
de Endocrinologia Pediatrica (SEEP). Tratamiento con hormona
de crecimiento en pequenos para la edad gestacional en Espana.
Growth hormone treatment in small for gestational age children
in Spain Growth hormone treatment in small for gestational
age children in Spain [Article in Spanish]. An Pediatr (Barc).
2017;86:249-54.

12. Ibanez L, de Zegher F. Adolescent PCOS: A postpubertal central
obesity syndrome. Trends Mol Med. 2023;29:354-63.

13. de Zegher F, Ibanez L. On the rising incidence of early
breast development: Puberty as an adaptive escape from
ectopic adiposity in mismatch girls. Eur J Endocrinol. 2021;
185:L1-2.

14. Juul F, Chang VW, Brar P, Parekh N. Birth weight, early life
weight gain and age at menarche: A systematic review of lon-
gitudinal studies. Obes Rev. 2017;18:1272-88.

15. de Zegher F, Malpique R, Garcia-Beltran C, Ibafiez L. Towards
a simple marker of hepato-visceral adiposity and insulin
resistance: The Z-score change from weight-at-birth to BMI-in-
childhood. Pediatr Obes. 2019;14:e12533.

16. O’Keeffe LM, Frysz M, Bell JA, Howe LD, Fraser A. Puberty
timing and adiposity change across childhood and adoles-
cence: Disentangling cause and consequence. Hum Reprod.
2020;35:2784-92.

17. de Zegher F, Garcia Beltran C, Lopez-Bermejo A, Ibanez L.
Metformin for rapidly maturing girls with central adiposity:
Less liver fat and slower bone maturation. Horm Res Paediatr.
2018;89:136-40.

18. Diaz M, Bassols J, Lopez-Bermejo A, de Zegher F, Ibafez L.
Metformin treatment to reduce central adiposity after prenatal
growth restraint: A placebo-controlled pilot study in prepuber-
tal children. Pediatr Diabetes. 2015;16:538-45.

19. Ibanhez L, Lopez-Bermejo A, Diaz M, Marcos MV, de Zegher
F. Early metformin therapy (age 8-12 years) in girls with
precocious pubarche to reduce hirsutism, androgen excess,
and oligomenorrhea in adolescence. J Clin Endocrinol Metab.
2011;96:E1262-7.

130


http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0205
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0210
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0215
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0220
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0225
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0230
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0235
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0240
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0245
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0250
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0255
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0260
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0265
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0270
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0275
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0280
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0285
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0290
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0295

Anales de Pediatria 101 (2024) 124-131

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ibafez L, Potau N, Ferrer A, Rodriguez-Hierro F, Marcos MV, de
Zegher F. Reduced ovulation rate in adolescent girls born small
for gestational age. J Clin Endocrinol Metab. 2002;87:3391-3.

Barker DJ, Gluckman PD, Godfrey KM, Harding JE, Owens JA,
Robinson JS. Fetal nutrition and cardiovascular disease in adult
life. Lancet. 1993;341:938-41.

Barker DJ, Hales CN, Fall CH, Osmond C, Phipps K, Clark PM.
Type 2 (non-insulin-dependent) diabetes mellitus, hypertension
and hyperlipidaemia (syndrome X): Relation to reduced fetal
growth. Diabetologia. 1993;36:62-7.

Mericq V, Martinez-Aguayo A, Uauy R, Iniguez G, van Der Steen
M, Hokken-Koelega A. Long-term metabolic risk among children
born premature or small for gestational age. Nat Rev Endocrinol.
2017;13:50-62.

Soto N, Bazaes RA, Pefa V, Salazar T, Avila A, Ihiguez G, et al.
Insulin sensitivity and secretion are related to catch-up growth
in small-for-gestational-age infants at age 1 year: Results from a
prospective cohort. J Clin Endocrinol Metab. 2003;88:3645-50.
Cutfield W, Ayyavoo A. The auxological and metabolic conse-
quences for children born small for gestational age. Indian J
Pediatr. 2021;88:1235-40.

Maguolo A, Olivieri F, Zusi C, Miraglia Del Giudice E, Morandi
A, Maffeis C. The risk of metabolic derangements is higher
in children and adolescents with overweight or obesity born
small for gestational age. Nutr Metab Cardiovasc Dis. 2021;31:
1903-10.

Okada T, Takahashi S, Nagano N, Yosikawa k, Usukura Y, Hosono
S. Early postnatal alteration of body composition in preterm and
small-for-gestational-age infants: Implications of catch-up fat.
Pediatr Res. 2015;77:136-42.

Cho WK, Suh BK. Catch-up growth and catch-up fat in children
born small for gestational age. Korean J Pediatr. 2016;59:1-7.

Li P Lu Y, Qie D, Feng L, He G, Yang S, et al. Early-
life weight gain patterns of term small-for-gestational-age
infants and the predictive ability for later childhood over-
weight/obesity: A prospective cohort study. Front Endocrinol
(Lausanne). 2022;13:1030216.

Goedegebuure WJ, van der Steen M, Smeets CCJ, Kerkhof GF,
Hokken-Koelega ACS. SGA-born adults with postnatal catch-
up have a persistently unfavourable metabolic health profile
and increased adiposity at age 32 years. Eur J Endocrinol.
2022;187:15-26.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

131

De Arriba A. Disfuncion endotelial y sindrome metabdlico en el
nino nacido pequeno para la edad gestacional. En: de Arriba
Munoz A, editor. El nifio nacido pequeno para la edad ges-
tacional. Evolucion y comorbilidades. 1.2 ed Berlin: Editorial
Académica Espafola; 2014. p. 75-84.

Crispi F, Miranda J, Gratac6s E. Long-term cardiovascular
consequences of fetal growth restriction: Biology, clinical impli-
cations, and opportunities for prevention of adult disease. Am
J Obs Gynecol. 2018;218 Suppl 2:5869-79.

Lozano JM. La importancia de la nutricion en los primeros 1.000
dias de la vida. Acta Pediatr Esp. 2018;7:e33-40.

Santiago ACT, Cunha LPMD, Vieira NSA, Oliveira Moreira LM, Oli-
veira PR, Lyra PPR, et al. Breastfeeding in children born small
for gestational age and future nutritional and metabolic outco-
mes: A systematic review. J Pediatr. 2019;95:264-74.
Hokken-Koelega ACS, van der Steen M, Boguszewski MCS,
Cianfarani S, Dahlgren J, Horikawa R, et al. International
consensus guideline on small for gestational age: Etiology and
management from infancy to early adulthood. Endocr Rev.
2023;44:539-65.

De Bie HM, Oostrom KJ, Delemarre-Van De Waal HA. Brain deve-
lopment, intelligence and cognitive outcome in children born
small for gestational age. Horm Res Paediatr. 2010;73:6-14.
Meher S, Hernandez-Andrade E, Basheer SN, Lees C. Impact
of cerebral redistribution on neurodevelopmental outcome in
small-for-gestational-age or growth-restricted babies: A syste-
matic review. Ultrasound Obs Gynecol. 2015;46:398-404.

Puga B, Puga PG, de Arriba A, Armendariz Y, Labarta JI,
Longas AF. Psychomotor and intellectual development (neuro-
cognitive function) of children born small for gestational age
(SGA). Transversal and longitudinal study. Pediatr Endocrinol
Rev. 2009;6:358-70.

Loret de Mola C, Quevedo LDA, Pinheiro RT, Gongalves H,
Gigante DP, Dos Santos Mota JV, et al. The efect of fetal and
childhood growth over depression in early adulthood in a Sout-
hern Brazilian birth cohort. PLoS One. 2015;10:1-12.

Lagrou K, Vanderfacillic J, Froidecoeur C, Thomas M, Massa G,
Tenoutasse S, et al. Effect of 2 years of high-dose growth hor-
mone therapy on cognitive and psychological development in
short children born small for gestational age. Eur J Endocrinol.
2007;156:195-201.


http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0300
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0305
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0310
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0315
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0320
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0325
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0330
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0335
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0340
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0345
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0350
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0355
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0360
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0365
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0370
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0375
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0380
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0385
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0390
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0395
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400
http://refhub.elsevier.com/S1695-4033(24)00134-6/sbref0400

	Recién nacido pequeño para la edad gestacional: concepto, diagnóstico y caracterización neonatal, seguimiento y recomendac...
	Introducción
	Concepto de pequeño para la edad gestacional. Diagnóstico diferencial con el crecimiento intrauterino retardado
	Factores de riesgo para considerar un recién nacido pequeño para edad gestacional
	Metodología para evaluar un niño pequeño para edad gestacional
	Peso
	Longitud
	Valoración en percentiles y desviaciones estándar en recién nacidos
	Tablas aconsejadas

	Repercusiones y riesgos a corto y largo plazo
	Crecimiento posnatal
	Tratamiento con hormona de crecimiento humana recombinante
	Adrenarquia y pubertad
	Metabolismo hidrocarbonado y sistema cardiovascular
	Desarrollo neurológico, conducta y aprendizaje

	Conclusiones
	Conflicto de intereses
	Bibliografía


