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Relevancia do estudo

A identificacdo de preditores maternos e fetais relacionados a efetividade
da amamentacdo possui grande relevancia cientifica e clinica, pois permite
compreender quais fatores podem favorecer ou dificultar a manutengao do aleitamento
exclusivo, predominante ou misto. A analise de variaveis maternas e neonatais
contribui para revelar associagcdes que impactam diretamente na duracao e qualidade
da amamentacdo. Esses achados sdo fundamentais para subsidiar estratégias de
intervengao precoce, orientar politicas publicas de saude materno-infantil e oferecer
suporte individualizado as maes, visando aumentar as taxas de aleitamento exclusivo

e reduzir praticas que comprometem sua efetividade.
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Borba, C. P. C. Preditores maternos e perinatais de mulheres com Diabetes
Mellitus Gestacional associado ao desmame precoce: animado a coorte
Diamater. 2026. Dissertacdo (Mestrado) — Faculdade de Medicina de Botucatu,
Universidade Estadual Paulista, Brasil.

O diabetes mellitus gestacional (DMG) é uma condi¢do que pode impactar tanto a
saude materna quanto o desenvolvimento neonatal, influenciando diretamente a
transicdo para a amamentacdo e a composicdo do leite materno. Alteracdes
metabdlicas e complicagbes perinatais associadas ao DMG podem comprometer a
sucgao, dificultar o estabelecimento do aleitamento e favorecer a introducéo precoce
de formulas artificiais. Diante da relevancia da amamentacgéo exclusiva para a redugao
da mortalidade infantil e prevencao de doencgas, torna-se essencial compreender os
fatores que interferem em sua efetividade. Assim, o presente estudo teve como
objetivo identificar preditores maternos e perinatais relacionados a efetividade da
amamentacao em mulheres com e sem DMG. Trata-se de um estudo retrospectivo
realizado no Perinatal Diabetes Research Center da Faculdade de Medicina de
Botucatu (UNESP), envolvendo gestantes com e sem DMG, avaliadas por meio de
questionarios sobre praticas de aleitamento e orientacbes recebidas durante a
gestacao e pos-parto. Foram analisados fatores maternos (idade, IMC pré-gestacional,
ganho de peso, perfil bioquimico e complicagdes clinicas) e fetais (antropometria,
Apgar, complicacbes neonatais, habitos orais e introducdo de alimentos). A
amamentagao exclusiva, predominante ou mista foi comparada entre os grupos, e a
regressao logistica multipla identificou variaveis associadas a interrupgao precoce do
aleitamento. Os resultados demonstraram caracteristicas similares entre mulheres
com e sem DMG, bem como recém-nascidos de maes com e sem DMG. Além disso,
o DMG néo impactou negativamente na efetividade da amamentagao, porém o uso de
bicos de silicone, chupeta, chuquinha e mamadeira foram identificados como fatores
de risco para o desmame precoce, enquanto a idade gestacional e auséncia de
companheiro sdo essenciais para 0 sucesso da amamentagédo exclusiva. Portanto,
diante das caracteristicas maternas e fetais semelhantes, bem como da similaridade
de orientacdes recebidas durante a gestacédo e pds-parto, o uso de bicos artificiais
mostra-se o principal preditor para o desmame precoce em mulheres com DMG.
Palavras chave: Amamentacéao; Diabetes gestacional;, Desmame.
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Borba, C. P. C. Maternal and perinatal predictors of early interruption of
breastfeeding in women with Gestational Diabetes Mellitus: applying the
Diamater cohort 2026. Dissertation (Masters) — Botucatu Medical School, Sao
Paulo State University, Brazil.

Gestational diabetes mellitus (GDM) has negative impact in both maternal and
neonatal health, which directly influence breast milk composition, and the transition to
breastfeeding. Metabolic alterations and perinatal complications associated with GDM
may impair sucking ability, hinder the establishment of breastfeeding, and promote the
early introduction of artificial formulas. Given the relevance of exclusive breastfeeding
in reducing infant mortality and preventing diseases, it is essential to understand the
factors that interfere with its effectiveness. Therefore, the present study aimed to
identify maternal and perinatal predictors related to breastfeeding effectiveness in
women with and without GDM. This retrospective study was conducted at the Perinatal
Diabetes Research Center of Botucatu Medical School (UNESP), involving pregnant
women with and without GDM, assessed through questionnaires on breastfeeding
practices and counseling received during pregnancy and postpartum. Maternal factors
(age, pre-pregnancy BMI, weight gain, biochemical profile, and clinical complications)
and neonatal variables (anthropometry, Apgar score, neonatal complications, oral
habits, and food introduction) were analyzed. Exclusive, predominant, and mixed
breastfeeding were compared between groups, and multiple logistic regression
identified variables associated with early interruption of breastfeeding. The results
demonstrated similar characteristics between women with and without GDM, as well
as among newborns of mothers with and without GDM. Furthermore, GDM did not
negatively impact breastfeeding effectiveness; however, the use of silicone nipples,
pacifiers, feeding cups, and bottles were identified as risk factors for early weaning,
while gestational age and absence of a partner were essential for the success of
exclusive breastfeeding. Therefore, considering the maternal and neonatal similarities,
as well as the comparable counseling received during pregnancy and postpartum, the
use of artificial nipples emerges as the main predictor of early weaning in women with
GDM.

Keywords: Breastfeeding; Diabetes Gestational; Weaning.
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Secao 1
Trajetoria Académica




No ano de 2003 iniciei minha formag¢ao académica, ingressando no curso
de Enfernagem na Universidade de Marilia — UNIMAR. Foram 4 anos de dedicagao
intensa, estudos, aprendizados, amizades, amadurecimento e, desde do inicio, me
apaixonei pelo seguimento materno-infantil e despertou o imenso desejo de cuidar do
proximo.

Pensando em me aperfeigoar neste aréa, ingressei na pdés-graduagao em
Enfermagem Obstétrica pelo Centro Universitario Filadelfia — UniFil em 2007, atuei
como enfermeira, oferecendo meu amor e cuidado a UT| Neonatal e Pediatrica. Nesta
trajetdria me despertou o olhar para amamentagao e seus mil encantos e beneficios.

Neste entermédio de tempo, casei e me tornei mae, e pude passar pela
experiéncia linda que é amamentar o filho, e muitas vezes questinoei a caréncia de
apoio as puerpeéras neste momento, e cresceu em mim a vontade de ver outras
mulheres saborearem deste momento como pude provar.

Em 2016, pensando que poderia contruibuir, de forma ampla, com o
cuidado materno-infantil, ingressei na segunda graduacéao, no curso de Nutrigdo, pela
Universidadede Marilia — UNIMAR. Foi entdo que iniciei a pdés graduagdo em
Aleitamento Materno pelo Centro Universitario Filadélfia — UniFil (2017), afim de
ampliar meus conhecimentos, além da pds-graduagado em Nutrigdo Materno-Infantil na
Pratica Clinica e Ortomolecular pela Fundacao de Apoio a Pesquisa na Aréa da Saude
- FAPESaude, em 2018.

Desde entao venho acolhendo inumeras familias, em suas casas e em meu
consultério, visando a saude de todos para uma vida de longevidade, sempre
prorizando informagdes respaldadas na ciéncia voltadas para nutricdo de gestantes,
bebés e criangas, contribuindo para um comeco ideal na vida das familias.

Atualmente, sou graduanda do 3° ano de medicina, e viso manter minha



atuacao na aréa de Saude da Mulher. Para tanto, fago parte da Liga Académica
Interdisciplinar em Saude da Mulher (LAISM) na UNESP — Marilia e Liga Estudantil e
Saude da Mulher Universidade de Marilia (LESMU) na UNIMAR; atuo como
palestrante em eventos sobre Aleitamento Materno ressaltando seus beneficios para
mulher e bebé&, em especial no Agosto Dourado; realizo atendimentos em aleitamento
materno visando o sucesso desta pratica, e participei de rodas, mesas redondas e
congressos em minha aréa de atuagao.

Ainda na graduacéo, tenho me envolvido com aréas cientificas, onde sou
bolsista do PIC Saude — 2025 e publicacdoes de revisao sistematicas na minha aréa
de atuacao.

Em 2024 iniciei o mestrado junto ao Programa de Pds-Graduagdao em
Tocoginecologia, com objetivo de identificar os preditores maternos e perinatais do
desmame precoce dos descendente de mulheres diabetes mellitus gestacional. Trata-se
de estudo aninhado a coorte Diamater sob a orientacdo da Prof® Dr? Angélica Mércia
Pascon Barbosa e coorientagédo da Prof2. Dr2.Adenilda Crsitina Honorio-Franga.

Concomitante ao desenvolvimento deste projeto de pesquisa, tive a
oportunidade de participar de eventos cientificos e também colaborar na elaboragao
de artigos cientificos. Foi possivel colaborar apresentancao de 04 posters em eventos
cientificos (Anexo 1) partipagdo como palestrante convidada (Anexo 2), 05 artigos
completos publicados em periddicos de alto impacto (Anexo 3) e autoria de 02
capitulos de livro (Anexo 4), participagao eme eventos cientificos (anexo 5), membro
de liga académica (anexo 6) e Participante de Iniciagdo Cientifica, na Universidade
de Marilia, UNIMAR, Brasil, de 2025 a atual com Vinculo: Bolsista. PROGRAMA
INSTITUCIONAL DE INICIACAO CIENTIFICA DA UNIVERSIDADE DE MARILIA -

"REFLEXOES SOBRE A RELACAO ENTRE O USO DE ESTEROIDES



ANABOLIZANTES ANDROGENICOS E DOENGAS CARDIACAS". - Prof. Dr. Rodolfo
de Oliveira Medeiros. (anexo 7)

Durante o desenvolvimento do mestrado participei de duas disciplinas no
programa, PPG em Tocoginecologia Captacédo de Recursos, mistrado por Dr?. Débora
Damasceno e Seminario de Projetos e Teses, ministrada elas Prof?. Dr. Vera Borges
e Prof?. Eliana Aguiar Petri Nahas. O programa aceitou créditos, realizados como
aluno especial no programa mestrado profissional e académico na Faculdade de
Medicina de Marilia — FAMEMA, Disciplina esta em Integralidade do Cuidado,
ministrada pelos Prof2. Dr?. Elza de Fatima Ribeiro Higa e Prof. Dr. Pedro Marco Karan
Barbosa, perfazendo carga horaria de 90h.

Acredito que esta etapa de qualificacdo sera de extrema importancia para
fazermos adequacdes que se fizerem necessarias e enriquecer o trabalho com a

contribuicdo e experiéncia dos membros da banca.
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Contextualizacao l




Diabetes Mellitus Gestacional vs Amamentacgao: impactos sobre o leite
materno e nutrigao infantil
Diabetes Mellitus Gestacional: definigao, diagnodstico e prevaléncia

De acordo com a American Diabetes Association (ADA), o Diabetes Mellitus
Gestacional (DMG) é definido como o tipo de diabetes diagnosticado no segundo ou
terceiro trimestre da gestagcdo que nao foi claramente diabetes manifesto antes da
gestacdo, ou outros tipos de diabetes que ocorrem durante a gestagdo, como o
diabetes tipo 1 (1). Além disso, o DMG pode ser ocasionado por disturbio metabolico
heterogéneo, derivado de aspectos genéticos, fisiologicos e ambientais. Durante o
desenvolvimento da gestagédo, em torno do segundo ou terceiro trimestre, a elevacéo
de hormdnios como lactogénio placentario, progesterona, cortisol, hormdnio do
crescimento e prolactina contribuem para a resisténcia a insulina, com potencial para
culminar em intolerancia a glicose (2,3). Melhorias na qualidade da dieta mostram-se
fundamentais para o controle glicémico, além de intervengdes no estilo de vida serem
consideradas tratamento para o DMG (4,5).

A prevaléncia do DMG apresenta crescimento mundial expressivo, o que o
torna problema de saude publica global (6,7). Segundo a Federagao Internacional de
Diabetes (FID), a prevaléncia mundial de DMG é de 16,5%, sendo responsavel pela
maioria dos casos de hiperglicemia na gestacéo (8).

No Brasil, o DMG apresenta trajetéria ascendente e alarmante, refletindo a
transicao nutricional e o aumento da obesidade na populacdo em idade fértil. Dados
do Sistema de Informagdes sobre Nascidos Vivos (SINASC) apontam que a taxa de
DMG notificada no pais se elevou de 2,3% em 2011 para 7,8% em 2022,

representando aumento de mais de 200% em pouco mais de uma década (9). No

30



entanto, evidéncias de estudos de base populacional sugerem que a prevaléncia real
¢ significativamente maior, podendo atingir patamares em torno de 14% dependendo
dos critérios diagnosticos adotados e da regido estudada, uma vez que a alta
heterogeneidade entre os estudos dificulta a sintese dos achados para um assertivo
diagndstico, baseados em critérios padronizados (10,11). Essa alta prevaléncia do
DMG representa, além de significativo problema de saude publica, associagao a
desfechos adversos maternos, perinatais e para a prole a longo prazo (12).

Os vetores de risco para o desenvolvimento do DMG sado multifatoriais,
incluindo idade materna avangada, historia familiar de diabetes, sindrome dos ovarios
policisticos e histéria DMG em gestacdes prévias (2). Ademais, o estilo de vida de
matriz ocidental, associado a fatores socioecondbmicos, sedentarismo, dieta
inadequada e obesidade pré-gestacional contribuem significativamente para o
problema (2,13).

O diagnostico do DMG é estabelecido conforme os critérios da ADA por
meio do Teste Oral de Tolerancia a Glicose com 75g (TOTG-75g), que define como
positivos os niveis glicémicos de = 92 mg/dL (jejum), = 180 mg/dL (1 hora) ou = 153
mg/dL (2 horas) pos-sobrecarga (1). Considerando essa etiologia, a condigdo pode
ser mais bem manejada por meio de intervengdes no estilo de vida, como alimentagao
saudavel, pratica de atividade fisica e adogc&o de habitos de autocuidado (4). Os
critérios ADA associados aos grupos de Rudge, sugerem atengcdo ndo somente ao
diagndstico padronizado como um olhar para os detalhes descritos e preconizados por

Rudge (14).

Amamentacao (AM) na saude neonatal
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O AM é pratica milenar e universal, amplamente reconhecida por suas
contribuicdes a saude infantil, ao fortalecimento do vinculo materno e a redugao da
mortalidade neonatal. A Organizagdo Mundial da Saude (OMS) e o Fundo das Nagodes
Unidas para a Infancia (UNICEF) recomendam o amamentacgao exlusiva (AME), que
caracteriza-se pela oferta exclusiva de leite materno, sem outros liquidos ou sdélidos,
exceto solugdes reidratantes, suplementos ou medicamentos até os seis meses de
vida, e complementado até pelo menos dois anos de vida da crianga, dada sua
comprovada eficacia na prevengdo de infecgdes, no desenvolvimento
neuropsicomotor e na reducdo de riscos a longo prazo, doengas crbnicas nao
transmissiveis. Embora tradicionalmente valorizado por seu valor nutricional, o leite
materno € hoje entendido como fluido vivo, dindmico e imunologicamente ativo, cuja
complexidade bioquimica segue sendo alvo de investigagdes cientificas em diversos
campos do conhecimento (15,16).

Na sua composigdo imunologicamente ativa, o leite materno é constituido
por imunoglobulinas (principalmente IgA secretora), lactoferrina, lisozima,
oligossacarideos, citocinas, células-tronco, exossomos e microrganismos simbioticos.
Esses componentes atuam sinergicamente na protegdo contra patégenos, na
maturacdo do sistema imunoldégico do lactente e na modulagdo de processos
inflamatérios. O AM contribui para a prevencao de infeccbes respiratérias,
gastrointestinais e wurinarias em recém-nascido (RN), além de reduzir
significativamente a incidéncia de enterocolite necrosante em unidades de terapia
intensiva neonatal. A presencga de fatores anti-inflamatoérios também se relaciona com
menor frequéncia de doengas autoimunes e alérgicas na infancia (17,18).

Outro aspecto fisiologicamente relevante reside no papel do leite materno
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na formacdo e manutengdao da microbiota intestinal saudavel. O fornecimento de
oligossacarideos do leite humano (HMOs) — componentes nao digeriveis que atuam
como prebidticos — favorece seletivamente a proliferacdo de géneros bacterianos
benéficos, notadamente Bifidobacterium e Bacteroides (19). Esses microrganismos,
por sua vez, reforgcam a barreira epitelial intestinal e fermentam os HMOs produzindo
acidos graxos de cadeia curta (AGCC), como o butirato, que possuem propriedades
anti-inflamatérias e imunomoduladoras (20). Essa relagdo simbidtica estabelece um
eixo de comunicacgao intestino-imunidade com repercussdes sistémicas duradouras,
sendo particularmente crucial para populagcdes vulneraveis, como prematuros ou
lactentes expostos a antibidticos precocemente.

Somada aos impactos anteriormente relacionados, o leite materno constitui
fator protetor essencial na saude materno-infantil, com beneficios que transcendem a
nutricdo basica. A AME nos primeiros seis meses reduz significativamente o risco de
sobrepeso e obesidade infantil nos filhos de maes com DMG ou grandes para a idade
gestacional (GIG), mediado por componentes bioativos como leptina e adiponectina
que modulam o apetite e 0 metabolismo energético (21). Contudo, mées com DMG
enfrentam desafios especificos na manutencao da AME, incluindo alteracbes na
composi¢cdo do leite, com reducdo de hormdnios sacietogénicos e aumento de
marcadores inflamatorios, que impactam os padrdes alimentares do lactente (22,23),
além de complicagbes como macrossomia fetal, hipoglicemia neonatal e atraso na
apojadura que comprometem o estabelecimento da lactagdo (24,25). Esses fatores
biolégicos, associados a aspectos psicossociais, reforcam a necessidade de
intervengdes especializadas para viabilizar a AM desta populagdo, configurando-o

como estratégia prioritaria de saude publica para preveng¢ao de doengas metabdlicas
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(21).

As evidéncias cientificas consolidam a AM como uma pratica fundamental
para a salvaguarda de vidas e a promocéao integral do desenvolvimento infantil.
Conforme demonstrado pela série de estudos analisados (26), seus beneficios
transcendem a primeira infancia, projetando-se de maneira duradoura ao longo de
todo o ciclo vital. Foi observado que criangas amamentadas apresentam desempenho
cognitivo significativamente superior, refletido em vantagem média de 3,4 pontos de
quociente de inteligéncia (Ql). Esse aprimoramento cognitivo, por sua vez, associa-se
a niveis mais elevados de escolaridade e a melhores rendimentos na vida adulta,
contribuindo de forma substantiva para a formagdo e o fortalecimento do capital
humano nacional analisados (27).

Na literatura denotam necessidade de translagao pratica que transforme o
conhecimento em acgao clinica rotineira. Isso se materializa na implementagao de
intervengdes estruturadas durante o pré-natal e o puerpério imediato. Na pratica
clinica, recomenda-se: (1) a incorporagdo do aconselhamento sistematico sobre AM
desde as consultas iniciais de pré-natal, visando desmistificar crengas e construir
confianga materna (28); (2) o estabelecimento de suporte multidisciplinar, envolvendo
enfermeiros, nutricionistas e consultores em lactacao, para abordar barreiras fisicas e
psicossociais de forma integrada; e (3) a adogao de politicas hospitalares alinhadas a
Iniciativa Hospital Amigo da Crianga (IHAC), que promovem o contato pele a pele
imediato pos-parto e o alojamento conjunto, praticas comprovadamente associadas

ao sucesso da lactacéo (29).

Impacto do DMG na AM e na composi¢ao do leite materno
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A exposicao fetal a hiperglicemia desencadeia maior produg¢ao de insulina
pelo feto, aumentando o risco de complicagdes como macrossomia, parto prematuro,
hipoglicemia neonatal, hiperbilirrubinemia e disturbios alimentares pds-natais (24).
Desafio imediato importante no cuidado ao RN de mée com DMG ¢ a transi¢ao para
a alimentagdo oral. A instabilidade glicémica, frequentemente manifestada como
hipoglicemia, pode levar o RN a estado de hipotonia e letargia, resultando em succéao
débil e descoordenada (24). Esta dificuldade técnica em mamar vai além da simples
recusa, sendo consequéncia fisiolégica direta do comprometimento neuromuscular.

E crucial destacar que a AM eficaz exige que os reflexos de succéo,
degluticdo e respiragdo estejam nao apenas presentes, mas perfeitamente
coordenados (30,31). A hipotonia interfere nessa complexa orquestra, tornando o RN
cansado rapidamente e incapaz de extrair o leite adequadamente. Estudo recente
quantificou essa dificuldade, constatando que os RNs de maes com DMG
apresentaram prontiddo oral significativamente reduzida e mais complicagbes com a
AM nas primeiras 72 horas de vida, em comparagdo com o grupo controle (15).
Portanto, identificar precocemente a triade hipoglicemia, hipotonia e succéo débil é
crucial para intervir com suporte adequado e garantir a nutricdo e hidratagcdo desses
neonatos.

Além da prontiddo oral reduzida em bebés de maes com DMG, esta
condicdo pode alterar significativamente a composicdo do leite materno,
caracterizando-se pela redugdo de acidos graxos poli-insaturados (AGPI) n-3 (AGPI
n-3) e elevagcdo de AGPI n-6, padrao associado a maior risco de processos
inflamatdrios e comprometimento do desenvolvimento neuroldgico infantil (32). Essas

alteragdes incluem ainda a diminuicdo de metabdlitos essenciais, como glutamina e
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acido oxaloacético (33), resultando em perfil nutricional potencialmente deficitario.
Particularmente preocupante €& a deficiéncia combinada de: (1) vitamina C,
comprometendo a protegéo antioxidante e sintese de neurotransmissores, (2) citratos,
reduzindo a biodisponibilidade de calcio para desenvolvimento &sseo, e (3)
flavonoides, agravando a disbiose intestinal, que podem atuar sinergicamente para
exacerbar disturbios metabdlicos, esqueléticos e cognitivos nos filhos de maes com
DMG (22,34-36). Embora esses mecanismos tenham sido parcialmente elucidados,
estudos longitudinais controlados sdo necessarios para quantificar o impacto
especifico da deficiéncia de micronutrientes citricos neste contexto clinico.

Além dos beneficios ja apresentados anteriormente a literatura também
demonstra que os oligossacarideos do leite materno modulam o microbioma intestinal,
fortalecendo a imunidade e reduzindo em 32% o risco de doengas alérgicas (37). A
longo prazo, a AME esta associado ao melhor desempenho cognitivo (Ql 2,6 pontos
superior em meédia) e menor incidéncia de sindrome metabdlica na idade adulta (-15%
de risco) (26), evidenciando seu papel como intervencao preventiva primordial (38).

Em mulheres com DMG e em filhos de maes que tiveram DMG, a microbiota
intestinal pode ser alterada, com menor diversidade bacteriana e perfil microbiano
favoravel a inflamacdo, o que pode comprometer o desenvolvimento imune e
metabdlico (32,39,40) e maior presenga de Staphylococcus no leite, mas sem
alteracdo significativa na diversidade global, indicando possivel heterogeneidade
metodoldgica entre os trabalhos (41). O DMG foi associado ndo apenas a mudangas
na microbiota, mas também a maior risco de obesidade infantil e acumulo de gordura
corporal nos RNs (42).

Dessa forma, a influéncia do DMG sobre o leite materno e o processo de
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amamentar — incluindo frequéncia, duracdo e volume — esta intrinsecamente
relacionada ao seu impacto na nutricdo infantil, uma vez que as alteragdes na
qualidade do leite afetam diretamente o estado nutricional do RN (32,39,40). Estudos
relatam que mulheres acometidas pelo DMG tém menos propensao a AME e iniciam
o uso de substitutos de leite materno, com mais frequéncia nos primeiros dias de vida
do RN (21,43). Apesar disso, o inicio da lactacdo e a percepcgao de dificuldade na
producao de leite ndo diferiram entre os grupos (43), o que sugere a influéncia de
fatores contextuais, institucionais e comportamentais.

Em sintese, a relacdo entre DMG e a AM apresenta-se como paradoxo
crucial para a saude publica: por um lado, a AM se consolida como a intervengdo mais
eficaz para mitigar os riscos metabdlicos de longo prazo impostos pelo DMG nos filhos
destas maes, como a obesidade infantil (21,42) e de outro lado, a prépria condicao
hiperglicémica materna atua como fator de dupla perturbagdo, alterando
qualitativamente a composi¢ao bioativa do leite e impondo barreiras praticas ao seu
estabelecimento, seja pelas complicagbes neonatais que dificultam a sucgao, seja por
fatores contextuais e psicossociais. Portanto, preencher essa lacuna exige enfoque
dual: avancar na compreensao dos mecanismos moleculares pelos quais o DMG
modifica o leite materno e, simultaneamente, implementar estratégias de apoio clinico
especializado e precoce que visem superar o0s obstaculos praticos a AM,
transformando-a de desafio potencial em ferramenta terapéutica central para
interromper o ciclo intergeracional de doengas metabdlicas.

A efetividade dessas acbes depende da sinergia entre ciéncia, pratica
clinica e politicas publicas. Programas de apoio a AM podem reduzir a incidéncia de

obesidade infantil em filhos de maes com DMG (48) e a orientacdo profissional
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sistematica esta associada a maior duragdo do AME nessa populacéao (49). Portanto, a
protecdo e promocdo do aleitamento materno configura-se ndo apenas como
recomendagdo, mas como necessidade clinica baseada em evidéncia, capaz de
mitigar disparidades em saude infantil e promover equidade no desenvolvimento
infantil (50).

Desta forma, a realizagao deste estudo justifica-se pela relevancia clinica e
epidemiolégica do DMG e da inefetividade da AM, condigcbes com impactos
significativos na saude materno-infantil. A investigagcao proposta preenche uma lacuna
cientifica importante, uma vez que nao foram identificados estudos que avaliassem de
forma integrada e abrangente as variaveis educacionais, clinicas e bioquimicas
maternas relacionadas ao DMG em associagdo com as variaveis perinatais e infantis
até os seis meses de vida, todas relacionadas a inefetividade da AM nesta populagao
especifica.Ademais, o estudo reforga o carater de problema de saude publica inerente
a associacao entre DMG e falha na manutencdo da AM, sublinhando o impacto
duradouro dessa condigao na qualidade de vida da diade materno-infantil.

O objetivo geral desta Dissertacdo é identificar os preditores maternos e
perinatais envolvidos no desmame precoce em mulheres com DMG.

Nossa hipétese foi que considerando o pressuposto que como o DMG
provoca maiores alteragoes hormonais, bioquimicas e na qualidade de vida da mulher,
somado ao fato de que o RN de maes com DMG tem menor prontiddo para o
aleitamento, havera maior prevaléncia de inefetividade no aleitamento em mulheres
com DMG em relagdo as participantes ndo-DMG e estas inefetividades estarao
associados com variaveis maternas e perinatais avaliadas neste estudo.

Com base nos pressupostos estabelecidos, formula-se a seguinte hipotese
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para este estudo: mulheres com DMG apresentarao maior prevaléncia de inefetividade
no aleitamento materno quando comparadas as participantes nao-DMG. Acredita-se
que esta associagao seja mediada pelas profundas alteragées hormonais, bioquimicas
e na qualidade de vida impostas pelo DMG, somadas a menor prontiddao para a
amamentacdo observada em RN de maes com esta condicdo. Adicionalmente,
hipotetiza-se que essas inefetividades na amamentacao estardo significativamente
associadas as variaveis maternas e perinatais investigadas no presente estudo.
Os resultados obtidos ao longo do desenvolvimento desta dissertacao estao
apresentados em 3 artigos de acordo o objetivo da dissertagdo. Os artigos 1 e 2 que
compde a qualificacdo desta dissertacdao foram publicados e surgiram da busca
intensa por aprofundar o conhecimento na tematica. O artigo 3 se propde responder o
objetivo geral e encontra-se em desenvolvimento. Todos estdo apresentados na

Secao 3: Artigos Cientificos.

Impactos do presente estudo

SOCIAL.: identificar e determinar os preditores maternos e perinatais de
mulheres com DMG associados ao desmame precoce e relacionar entre as variaveis
bioquimicas com o0 mesmo.

ECONOMICO: contribuindo futuramente para redugdo de prejuizos em
saude, pois AM reduz a mortalidade infantil e traz beneficios para a crianca, a mulher,
a sociedade e o planeta.

INOVACAO: a identificacdo de preditores maternos e perinatais pode
futuramente fazer-se necessario para a mudanca da realidade em prol da promocao,

protecao e apoio ao aleitamento materno, contribuindo de forma decisiva para que
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ndo ocorra o inefetividade da AM.
A presente dissertagao esta cumprindo adequadamente o cronograma

proposto conforme apresentado no quadro abaixo:

Atividades Periodo em semestres/ano
2024 2025 2026
1 2° [° 2° 1°

Selecao e inclusdo da amostra X | X | X

Coleta de dados X | X | X

Andlise dos dados X X

Publicagao de artigos na tematica X X

Elaboragao da dissertacao para qualificagao X

Exame Geral de Qualificagéo X

Finalizacdo do Artigo e submissao X X

Finalizagdo e Defesa da Dissertagao X

X — executado, X — em execucao, X — a ser executado

Referéncias

Care D, Suppl SS. 2. Classification and diagnosis of diabetes: Standards of medical care in
diabetes-2021. Diabetes Care. 2021;44(January):S15-33.

Carroll X, Liang X, Zhang W, Zhang W, Liu G, Turner N, et al. Socioeconomic, environmental
and lifestyle factors associated with gestational diabetes mellitus: A matched case-control

40



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

study in Beijing, China. Sci Rep. 2018 Dec 1;8(1).

Herandez-Ruiz S, Solano-Ceh A, Villarreal-Rios E, Pérez MOC, Galicia-Rodriguez L,
Elizarraras-Rivas J, et al. Prevalence of gestational diabetes and gestational hypertension in
pregnant women with pregestational obesity. Ginecol Obstet Mex. 2023;91(2):85-91.
Gadgil MD, Ehrlich SF, Zhu Y, Brown SD, Hedderson MM, Crites Y, et al. Dietary quality and
glycemic control among women with gestational diabetes mellitus. J Womens Health. 2019
Feb 1;28(2):178-84.

Sadiya A, Jakapure V, Shaar G, Adnan R, Tesfa Y. Lifestyle intervention in early pregnancy
can prevent gestational diabetes in high-risk pregnant women in the UAE: a randomized
controlled trial. BMC Pregnancy Childbirth. 2022 Dec 1;22(1).

Jaworsky K, DeVillez P, Alexander JM, Basu A. Effects of an Eating Pattern Including
Colorful Fruits and Vegetables on Management of Gestational Diabetes: A Randomized
Controlled Trial. Nutrients. 2023 Aug 1;15(16).

Wagnild JM, Hinshaw K, Pollard TM. Associations of sedentary time and self-reported
television time during pregnancy with incident gestational diabetes and plasma glucose levels
in women at risk of gestational diabetes in the UK. BMC Public Health. 2019 May 15;19(1).
Yuste Gémez A, Ramos Alvarez M del P, Bartha JL. Influence of Diet and Lifestyle on the
Development of Gestational Diabetes Mellitus and on Perinatal Results. Nutrients. 2022 Jul
1;14(14).

Brasil M da S. Sistema de Informacdes sobre Nascidos Vivos (SINASC). . 2023.

Iser BPM, Stein C, Alves LF, Carvalho ML de S, Espinoza SAR, Schmidt MI. A portrait of
gestational diabetes mellitus in Brazil: A systematic review and meta-analysis. Vol. 67,
Archives of Endocrinology and Metabolism. Sociedade Brasileira de Endocrinologia e
Metabologia; 2023.

Mocellin LP, Gomes H de A, Sona L, Giacomini GM, Pizzuti EP, Nunes GB, et al. Gestational
diabetes mellitus prevalence in Brazil: a systematic review and meta-analysis. Cad Saude
Publica. 2024;40(8):e00064919.

Jorge IMC, Cavalcante NHPG, Braganca JLR, Frutuoso G de M, Antonio KLR, Dias AR, et
al. DIABETES MELLITUS GESTACIONAL: IMPLICACOES PARA A SAUDE MATERNO-
FETAL, RISCOS INTERGERACIONAIS E ABORDAGENS PREVENTIVAS. ARACE. 2025
Jan 28;7(1):3714-32.

Zeinali A, Dolatian M, Janatiataie P, Shams J, Nasiri M. Comparison of health-promoting
lifestyle and irrational health beliefs in healthy pregnant women and gestational diabetes
mellitus. J Educ Health Promot. 2021 Jan 1;10(1).

Vieira Cunha Rudge M, Piculo F, Marini G, Cristina Damasceno D, Mattos Paranhos
Calderon |, Pascon Barbosa A. Pesquisa translacional em diabetes melito gestacional e
hiperglicemia gestacional leve: conhecimento atual e nossa experiéncia Translational
research in gestational diabetes mellitus and mild gestational hyperglycemia: current
knowledge and our experience. Vol. 57, Arq Bras Endocrinol Metab. 2013.

Faria ER de, Silva DDF da, Passberg LZ. Factors related to exclusive breastfeeding in the
context of Primary Health Care. Codas. 2023;35(5).

OPAS OPA da S. Aleitamento materno e alimentagdo complementar. Washington, DC:
OPAS. 2024;

Palmeira P, Carneiro-Sampaio M. Immunology of breast milk. Vol. 62, Revista da Associacao
Medica Brasileira. Associacao Medica Brasileira; 2016. p. 584-93.

Carr LE, Virmani MD, Rosa F, Munblit D, Matazel KS, Elolimy AA, et al. Role of Human Milk
Bioactives on Infants’ Gut and Immune Health. Vol. 12, Frontiers in Immunology. Frontiers
Media S.A.; 2021.

Bode L. Human milk oligosaccharides: Every baby needs a sugar mama. Vol. 22,
Glycobiology. 2012. p. 1147-62.

Zhang S, Li T, Xie J, Zhang D, Pi C, Zhou L, et al. Gold standard for nutrition: a review of
human milk oligosaccharide and its effects on infant gut microbiota. Vol. 20, Microbial Cell
Factories. BioMed Central Ltd; 2021.

41



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Huang Y, Zhang L, Ainiwan D, Alifu X, Cheng H, Qiu Y, et al. Breastfeeding, Gestational
Diabetes Mellitus, Size at Birth and Overweight/Obesity in Early Childhood. Nutrients. 2024
Apr 30;16(9).
Choi Y, Nagel EM, Kharoud H, Johnson KE, Gallagher T, Duncan K, et al. Gestational
Diabetes Mellitus Is Associated with Differences in Human Milk Hormone and Cytokine
Concentrations in a Fully Breastfeeding United States Cohort. Nutrients. 2022 Feb 1;14(3).
Savino F, Liguori SA, Fissore MF, Oggero R. Breast Milk Hormones and Their Protective
Effect on Obesity. Int J Pediatr Endocrinol. 2009;2009:1-8.
Malhotra A, Stewart A. Gestational diabetes and the neonate: challenges and solutions. Res
Rep Neonatol. 2015 Feb;31.
Suwaydi MA, Wlodek ME, Lai CT, Prosser SA, Geddes DT, Perrella SL. Delayed secretory
activation and low milk production in women with gestational diabetes: a case series. BMC
Pregnancy Childbirth. 2022 Dec 1;22(1).
Horta B, Loret de Mola C, Victora C. Breastfeeding and intelligence: a systematic review and
meta-analysis. Acta Paediatr. 2015;104:14-9.
Victora C, Bahl R, Barros A, Franga G, Horton S, Krasevec J, et al. ). Breastfeeding in the
21st century: epidemiology, mechanisms, and lifelong effect. . Lancet. 2016;387(10017):475—
90.
Rolling NC, Bhandari N, Hajeebhoy N, Horton S, Lutter CK, Martines JC, et al. Why invest,
and what it will take to improve breastfeeding practices? Lancet. 2016 Jan;387(10017):491—
504.
WHO WHOrganization. Counselling of women to improve breastfeeding practices: executive
summary. Geneva: World Health Organization. 2018;
Mestre em Saude da F, em Medicina pela London D, Professor Fernando Figueira |, Guerra
de Castro A, de Carvalho Lima M, Raposo de Aquino R, et al. Desenvolvimento do sistema
sensorio motor oral e motor global em lactentes pré-termo***** Sensory oral motor and global
motor development of preterm infants.
Gomes MTB, Yamamoto RC de C, Oliveira TR de S. Prontidao para via oral, aleitamento
materno e diabetes mellitus gestacional: estudo caso-controle. Audiology - Communication
Research. 2023;28.
Li K, Jin J, Liu Z, Chen C, Huang L, Sun Y. Dysbiosis of infant gut microbiota is related to the
altered fatty acid composition of human milk from mothers with gestational diabetes mellitus:
a prospective cohort study. Gut Microbes. 2025;17(1).
Wen L, Wu'Y, Yang Y, Han TL, Wang W, Fu H, et al. Gestational diabetes mellitus changes
the metabolomes of human colostrum, transition milk and mature milk. Medical Science
Monitor. 2019 Aug 16;25:6128-52.
Page KA, Romero A, Buchanan TA, Xiang AH. Gestational diabetes mellitus, maternal
obesity, and adiposity in offspring. Journal of Pediatrics. 2014;164(4):807-10.
Lowe WL, Scholtens DM, Kuang A, Linder B, Lawrence JM, Lebenthal Y, et al.
Hyperglycemia and adverse Pregnancy Outcome follow-up study (HAPO FUS): Maternal
gestational diabetes mellitus and childhood glucose metabolism. Diabetes Care. 2019 Mar
1;42(3):372-80.
Shapiro ALB, Sauder KA, Tregellas JR, Legget KT, Gravitz SL, Ringham BM, et al. Exposure
to maternal diabetes in utero and offspring eating behavior: The EPOCH study. Appetite.
2017 Sep 1;116:610-5.
Ames SR, Lotoski LC, Azad MB. Comparing early life nutritional sources and human milk
feeding practices: personalized and dynamic nutrition supports infant gut microbiome
development and immune system maturation. Vol. 15, Gut Microbes. Taylor and Francis Ltd.;
2023.
Yan J, Liu L, Zhu Y, Huang G, Wang PP. The association between breastfeeding and
childhood obesity: A meta-analysis. BMC Public Health. 2014;14(1).
Soderborg TK, Carpenter CM, Janssen RC, Weir TL, Robertson CE, Ir D, et al. Gestational
Diabetes Is Uniquely Associated With Altered Early Seeding of the Infant Gut Microbiota.

42



40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Front Endocrinol (Lausanne). 2020 Nov 27;11.

Shi X, LiuY, Ma T, Jin H, Zhao F, Sun Z. Delivery mode and maternal gestational diabetes
are important factors in shaping the neonatal initial gut microbiota. Front Cell Infect Microbiol.
2024;14.

Rold LS, Guldbaek JM, Lindegaard CS, Kirk S, Nygaard LD, Bundgaard-Nielsen C, et al. A
comparison of the breast milk microbiota from women diagnosed with gestational diabetes
mellitus and women without gestational diabetes mellitus. BMC Pregnancy Childbirth. 2024
Dec 1;24(1).

Vandyousefi S, Whaley SE, Widen EM, Asigbee FM, Landry MJ, Ghaddar R, et al.
Association of breastfeeding and early exposure to sugar-sweetened beverages with obesity
prevalence in offspring born to mothers with and without gestational diabetes mellitus.
Pediatr Obes. 2019 Dec 1;14(12).

Oza-Frank R, Moreland JJ, McNamara K, Geraghty SR, Keim SA. Early Lactation and Infant
Feeding Practices Differ by Maternal Gestational Diabetes History. Journal of Human
Lactation. 2016 Nov 1;32(4):658—65.

Elbeltagi R, Al-Beltagi M, Saeed NK, Bediwy AS. Cardiometabolic effects of breastfeeding on
infants of diabetic mothers. World J Diabetes. 2023 May 15;14(5):617-31.

Dijigow FB, Paganoti CDF, Costa RA, Francisco RPV, Zugaib M. Influéncia da amamentacao
nos resultados do teste oral de tolerancia a glicose pés-parto de mulheres com diabetes
mellitus gestacional. Revista Brasileira de Ginecologia e Obstetricia. 2015 Dec 1;37(12):565—
70.

Corona L, Lussu A, Bosco A, Pintus R, Cesare Marincola F, Fanos V, et al. Human Milk
Oligosaccharides: A Comprehensive Review towards Metabolomics. 2021; Available from:
https://doi.org/10.3390/children

Pérez-Escamilla R, Martinez JL, Segura-Pérez S. Impact of the Baby-friendly Hospital
Initiative on breastfeeding and child health outcomes: a systematic review. Vol. 12, Maternal
and Child Nutrition. Blackwell Publishing Ltd; 2016. p. 402—-17.

Viana Filho L de P, Silva AF da, Pereira CBR, Ferreira DP, Diniz IPT, Quinto MO, et al. A
amamentagao como prevencao da obesidade infantil: Uma revisao narrativa. Brazilian
Journal of Health Review. 2020;3(4):11146-62.

Suthasmalee S, Phaloprakarn C. Lactation duration and development of type 2 diabetes and
metabolic syndrome in postpartum women with recent gestational diabetes mellitus. Int
Breastfeed J. 2024 Dec 1;19(1).

GLOBAL BREASTFEEDING COLLECTIVE. The Global Breastfeeding Scorecard, 2023:
Protecting Breastfeeding Through Bold National Actions. Geneva: UNICEF; World Health
Organization. 2023;

43



Secao 3
Artigos




Artigo 1

Artigo Original publicado na Revista Caderno Pedagogico. Qualis CAPES

2017-2020: A2. DOI: 10.54033/cadpedv22n12-074
45




Revisto REVISTA CADERNO PEDAGOGID — Studies PublicagBes Lida

E ERND ISSH: 19830883
AGOGICO

Influéncia da diabetes gestacional no aleitamento materno e na
nutrigdo infantil: uma revisao sistematica

Influence of gestational diabetes on breastfeeding and child
nutrition: a systematic review

Influencia de la diabetes gestacional en la lactancia materna y la
nutricién infantil: una revision sistematica

DO 10.5403 3 cadpedvZin12-074

Omniginals received: 87372025
Accaptance for publication: W26/2025

Cynthia de Paula Costa Borba

Graduada em Nutricio

Instituigdo: Universidade de Marilia (UNIMAR)
Endereco: Marilia, S50 Paulo, Brasil

E-mail: cy.mp@hotmail.com

Ariany Gomes Tranqueira Aranha

Graduada em Fisioterapia

Instituigio: Universidade do Oeste Paulista (UNOESTE)
Endereco: Jad, 3do0 Paulo, Brasil

E-mail: ariany_fisio{@yahoo_com.br

Jaddy Costa Rodrigues

Graduanda em Medicina

Instituigdo: Universidad de Buenos Alres (UBA)
Enderego: Buenos Aires, Argentina

E-mail: jaddycosta@gmail com

Julia Rosa Oliveira

Graduanda em Medicina

Instituigio: Universidade do Oeste Paulista (UNOESTE])
Endereco: Jad, S8o Paulo, Brasil

E-mail: juliarosal&4 5@gmail.com

Luciana Cristina Mancio Gomes do Amaral

Graduada em Nutricio

Instituicdo: Universidade Estadual de Campinas (Unicamp)
Enderego: Campinas, 330 Paulo, Brasil

E-mail: lucianamanciogomes@gmail.com

REVISTA CADERNO PEDAGOGIO — Studies Publicaghes e Editara Lida., Curnt

46



vistao REVISTA CADERNO PEDAGOGIO - Studies Publicagfies Lida

”te EHND I55M: 1983-0882
AGOGICO

Maria Beatriz Bernardi Faulin Bauer

Graduada em Mutricio

Instituigdo: Universidade do Oeste Paulista (UNOESTE)
Endereco: Jad, 330 Paulo, Brasil

E-mail: biabfaulini@yahoo. com.br

Maria Eduarda Pereira Farraira

Graduanda em Medicina

Instituicio: Universidade de Marilia (UMIMAR)
Endereco: Marilia, Sao Paulo, Brasil

E-mail: duda_ferreira12@outlook_com

Victoria Pereira Frutuoso

Graduanda em Figioterapia

Instituigdo: Centro Universitario do Maranhdo (UNICEUMA)
Endereco: S0 Luls, Maranhdo, Brasil

E-mail: victoriafrutuoso@outiook.com

Maria Julia Biazon Alves

Graduanda em Medicina

Instituicio: Universidade de Marilia (UMIMAR)
Endereco: Marilia, Sao Paulo, Brasil

E-mail: majubiazon18@gmail_com

Julia Karoline Viana Fabi

Graduanda em Medicina

Instituicdo: Universidade de Marilia (UMIMAR)
Endereco: Marflia, S0 Paulo, Brasil

E-mail: julia.karol fabiE@gmail.com

Angelica Mercia Pascon Barbosa

Graduada em Fisioterapia

Instituicio: Universidade Estadual Paulista (UNESP)
Endereco: Marilia, Sao Paulo, Brasil

E-mail: angelica_pasconi@unesp. br

RESUMO

Objetivo: o presente estudo tem como objetivo encontrar a influéncia do Diabetes
Mellitus Gestacional (DMG) no leite materno e na nutricio infantil. Métodos:
Trata-se de uma revisao bibliografica sistematica, na qual se utilizou as seguintes
bases de dados: PubMed, Lilacs, Portal de peridédico Capes e Cochrane. Para
busca, foi utilizada a sequinte estratégia: ((Diabetes, Gestational) OR (Diabetes
Mellitus Gestacional)) AND (Breast Feeding) AND ((Infant Nutrition) OR {Child
Mutrition)). Foram incluldos artigos publicados nos Gitimos 10 anos, sendo eles
coortes, caso confroles e transversais. A revisdo foi registrada no PROSPERO,
com o nimero de registro CRO4202510855976. Resultado: Observaram-se como
principais resultados alteracdes significativas na composicdo do leite matemo,
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como alteraghes nos perfis bioguimicos, imunoldgicos e lipidicos do leite, as
quais repercutem diretamente no desenvolvimento metabdlico, imunoldgico e
nutricional da prole, ademais, observaram-se menor duragdo da amamentacao
exclusiva e a discrepdncia na microbiota intestinal dos lactentes em relagio ao
grupo comparador. Conclusio: Demonstra-se gue o DMG tem uma importante
influéncia sobre a composicdo do leite materno e sobre a nutrigdo infantil.

Palavras-chave: Diabetes. Gestational. Diabetes Mellitus Gestacional. Breast
Feeding. Infant Mutrition. Child Nutrition.

ABSTRACT

Objective: This study aims to identify the influence of Gestational Diabetes Melli-
tus (GDOM) on breast milk and infant nutrition. Methods: This is a systematic [iter-
ature review, using the following databases: PubMed, Lilacs, Capes Journal Por-
tal, and Cochrane. The search strategy applied was: ((Diabetes. Gestational) OR
{Gestational Diabetes Mellitus)) AND (Breast Feeding) AND ({Infant Nutrition) OR.
(Child Nutrition)). Articles published in the last 10 years were included, compris-
ing cohort, case-control, and cross-sectional studies. The review was registered
in PROSPERO under registration number CRD420251085876. Results: The
main findings indicated significant alterations in breast milk composition, includ-
ing changes in biochemical, immunological, and lipid profiles, which directly im-
pact the offspring’s metabolic, immunological, and nutritional development. Addi-
tionally, a shorter duration of exclusive breastfeeding and differences in the in-
testinal microbiota of infants compared to the control group were observed. Con-
clusion: The study demonstrates that GDM has an important influence on breast
miilkk composgition and infant nutrition.

Keywords: Gestational Diabetes. Gestational Diabetes Mellitus. Breastfeeding.
Infant Nutrition. Child Nutrition.

RESUMEN

Objetivo: El presente estudio tiene como objetivo identificar la influencia de la
Diabetes Mellitus Gestacional (DMG) en la leche materna y en la nutricidn infantil.
Métodos: Se trata de una revision bibliografica sistematica, en la cual se
utilizaron las siguientes bases de datos: PubMed, Lilacs, Portal de Periddicos
Capes y Cochrane. La estrategia de bisgueda empleada fue: ((Diabetes,
Gestacional) OR (Diabetes Mellitus Gestacional)) AND (Breast Feeding) AND
({Infant Nutrition) OR (Child Nutrition)). Se incluyeron articulos publicades en los
itimos 10 afios. gue comprendian estudios de cohorte, casos y controles, y
transversales. La revizsidn fue registrada en PROSPERO con el nimero de
registro CRD420251085976. Resultados: Los principales hallazgos mostraron
alteraciones significativas en la composicidn de la leche materna, incluyendo
cambios en los perfiles bioguimicos, inmunoldgicos y lipidicos, los cuales
repercuten directamente en el desarrollo metabdlico, inmunoldgico y nutricional
de la descendencia. Ademas, se observd una menor duracion de la lactancia
materna exclusiva y discrepancias en la microbiota intestinal de los lactantes en
comparacidén con el grupo control. Conclusidn: Se demuestra que la DMG tiene
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una influencia importante sobre la compesicidn de [a leche materna y sobre la
niutricidn infantil.

Palabras clave: Diabetes Gestacional. Diabetes Mellitus Gestacional. Lactancia
Materna. Mufricion Infantil. Mutricidn del Mifio.

1 INTRODUGAO

Define-se Diabetes Mellitus Gestacional {(DMG) como condicdo de niveis
elevados de glicose no sangue- acima do valor de referéncia- tendo inicio no
periodo gestacional (Bolognanie, ef &/, 2011). A DMG é o distirbio metabdlico
mais presente na gravidez, tendo em vista que ha aumento de prevaléncia em
diversos paises, chegando a atingir até 14% de gestantes a nivel mundial.

Ao estudar a diade mae com DMG e filho, ha indicativos de gue a
composicao do leite das maes com DMG é diferente quando comparado as mies
sem essa condicdo. Ainda assim, a amamentacao continua como padrio ouro
de alimentacio para neonatos, devido a sua composicdo rica em proteinas
imunoprotetoras (Dou ef al._2023).

O leite matermno € caracterizado por trés etapas, a primeira, chamada de
colostro, ocome de 1 a 5 dias pos-parto, com alta concentragio proteica
(imunoglobulinas e lactoferrina). A segunda etapa, ou leite de transicio, ocome
do Gao 14° dia pds-parto, com alta concentracio energética (acido graxo de
cadeia média que possui efeito anti-microbiamo intestinal) e a terceira etapa ou
leite maduro, que ocorre do 15° dia pés-parto em diante & sua composigio é de
87% de dgua. 7% de lactose. 3% a 5% de lipideos (acido graxo de cadeia longa)
& 1% de proteinas (imunoglobulinas e lactoferrina) (Li ef al,.2025).

Ademais, outro aspecto relevante & cbservado na avaliagio qualitativa da
microbiota de necnatos de genitoras com DMG, pois eles apresentam maior
abundancia de tdxons préo-inflamatsrios, bemn como maior diversidade do filo de
Actinobacteria e Bacteroidetes, ao passo que em mulheres saudaveis encontrou-
se abundantes Staphylococcus, Ralstonia, Lactobacillus e Enterobacteriaceae e

menor guantidade de taxons pré-inflamatdrios, evidenciando-se assim que

diferencas na qualidade do leite materno de maes com ou sem DMG também
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influencia na nutrigao infantil. N&do somente a microbiota, mas outros fatores da
nutricio infantil demonstram diferenca em relacio a criangas com maes com ou
sem DMG (Ponzo ef al_2019).

Diante do exposto, o presente estudo tem como objetivo encontrar a
influéncia do DMG no leite materno e na nutrigio infantil.

2 MATERIAL E METODO
2.1 DESENHO DO ESTUDO

Trata-se de uma revisdo bibliografica sistematica, que foi conduzida de
acordo com as diretrizes Preferred Reporting items for Systematic Reviews and
Meta-Analyses (PRISMA). A presente revisdo foi registrada na base de dados
internacional PROSPERO (Intemational Prospective Register of Systematic
Reviews), com o nimero de registro CRD420251083976.

2.2 PERGUNTA DE PESQUISA

Para estruturagio da pergunta de pesquisa foi utilizada a estratégia PICO
(acrénimo para population, intervention, comparison e outcomes) apresentada
na tabela 1, gue levou a construcdo da seguinte pergunta norteadora: A presenca
de diabetes gestacional estd associada a alteragdes no aleitamento matemo e
na nutricdo da crianga?

Tabela 1. Definigio dos termos para estruturagéo da pergunta de pesquisa pelo acrbnimo
PICO.

P - Populagéo Mdes com diabetes gestacional € seus filhos.

| - Intervengéol exposigio Presenga de diabetes gestacional

C- Comparador Auséncia de diabetes gestacional

0 — Outcome (desfacho) Alsitamento materna (composicio, inicio, duragio, exclusividade) e
nutricio infantil (estado nutricional, IMC, peso, microbicta)

Legenda: IMC - indice de massa corporal
Fonte: Autoras.
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2.3 ESTRATEGIA DE BUSCA

Inicialmente, foi realizada consulta acs Descritores em Ciéncias da Sadde
(DeCS/MeSH), para conhecimento dos descritores universais, como também a
tradugdo dos termos para o inglés, sendo selecionados os seguintes descritores:
“Diabetes, Gestational”, “Diabetes Melltus Gestacional”, *Breast Feeding”
“Infant Mutrition™; *Child Mutrition”.

Apds a selecdo dos termos de busca, foi construida a estratégia de busca
utilizando os operadores booleanos "AND" e "OR": ({Diabetes, Gestational) OR
(Diabetes Mellitus Gestacional)) AND (Breast Feeding) AND ((Infant Nutrition)
OR (Child Mutrition)).

Para busca, foram consideradas a bases de dados do United States
Mational Library of Medicine - PubMed, Literatura Latino-Americana e do Caribe
em Ciéncias da Salde - Lilacs, Portal de penddico Capes e Cochrane. Na base
de dados do PubMed e do Lilacs foram aplicados os seguintes filtros: *10 anos”
& “Texto completo gratuito™ No Paortal de periddico Capes os filtros “acesso
aberto” e "2015-2025" foram aplicados. Por fim, na Cochrane, o filtro "2015-2025"
foi aplicado. A busca foi finalizada no dia 02/07/2025.

2.4 CRITERIOS DE SELEGAD

Foram inclusos artigos de coorte, caso confrole & fransversais e foram
excluidos artigos de revisbes da literatura, relatos e séries de caso e teses.
Ademais, critérios de exclusdo foram: Mulheres em estado de hiperglicemia, mas
sem o diagndstico de DMG, mulheres com outras comorbidades associadas e
estudos que analisavam outras varidveis associadas a DMG.

Dois avaliadores realizaram o processo de sele¢io dos artigos, de forma
independente, a fim de realizar uma selecdo mais eficaz. Esse processo foi
realizado em duas etapas, sendo, na primeira, a selecio dos artigos pela leitura

dos titulos & resumaos, na segunda fase foi realizada a selegio dos artigos apds
a leitura dos textos completos para extracao dos dados.
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2.5 EXTRAGAO DE DADOS E APRESENTACAO DOS RESULTADOS

Para extracio dos dados foram consideradas informacdes sobre: autor
(es); titulo; ano de publicagio; caracteristicas da amostra; desenho do estudo;
desfecho e dados estatisticos para o desfecho de interesse. Foram extraidos
resultados sobre a composicio do leite materno, inicio, frequéncia e duragio da
amamentacao nos primeiros anos. Além disso, foram extraidos resultados em
relacdio a nutricio infantil, como, a estatura, IMC, a microbiota e etc.

2.6 ANALISE E AVALIACAD CRITICA DOS ARTIGOS SELECIONADOS

A andlise criica dos estudos incluidos foi realizada com base em ferra-
mentas especificas, de acordo com o delineamento metodolégico de cada es-
tudo. Para os estudos do tipo coorte e caso-controle, utilizou-se a escala New-
castie-Ottawa Scale (NOS). Ja oz estudos transversais foram analisados com
base na Crtical Appraisal Checklist for Analytical Cross-Sectional Studies, pro-
posta pelo Joanna Briggs Institute (JBI). Todas as avaliagbes foram realizadas
por dois revisores de forma independente. A anadlise critica permitiu classificar o
risco de viés de cada estudo, confribuindo para a interpretagio dos resultados e
para a confiabilidade das evidéncias sintetizadas.

Page
REVISTA CADERND PEDAGOGICD — Studies Publicacfes & Editora Lida, Cunigba, w22, n.12, p. 4-27. 3025

52



Revista REVISTA CADERNO PEDAGOGIO - Studies Publicagfies Lida

E EHN,D ISSN: 19830832
AGOGICO

3 RESULTADOS

Imagem 1. Fluxograma do processo de selecho dos artigos.
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Fonte: The P‘RIE'IA 2020 statement an updated guideline for reporting systematic reviews.
BN 2021;3T2:nT1. doi: 10.1136/bmj.n71 e autores.

Tabela 2. Caracterizagio dos estudos selecionados

Citagdo Tibubo Ano de publicagio Andlize critica

Choi etal., Gestational Diabstes 2022 NOS- Coorte

0z2 Medlitus Is Associated with
Differences in Human Milk Selecio: 24
Hormone and Cytoking
Concentrations in a Fully Comparabilidade: 2/2
Breastfeeding United
States Cohort Desfechao: 243

Pontuacéo total: 6/9

Churchill The Antioxidant Capacity | 2023 JBI - Transversal
ef.al, 2023 of Breast MilK. and Plasma Critérios bermn definides, participantes descritos,
of Women with or without medidas confidvets & andlise estatistica
Gestational Diabetes apropriada. Porém, no identificou/confundiu
Melidus fatores de confusBo, e néo esclareceu como
confirmou exposicio.

Critérios atendidos: 5/8
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Dou etal., Human ik 2023 NOS- Coorte
2023 Oligosaccharides Variation
in Gestational Diabetes Selecio: 34
Mediitus Mother
Comparabilidade: 2/2
Desfecho: 23
Pontuacéo total: 7/9
Huang et al., | Breastfeeding. Gestatonal | 2024 NOS — Coorte
2024 Diabetes Mellitus, Size at
Birth and Selecio: 34
Cwerseight'Obesity in
Early Childhood Comparabilidade: 22
Desfecha: 343
Pontuacéo total: 8/9
Li et &, 2025 | Dysbiosis of infant gut 2025 NOS — Coorte
microbiota is related to the
altered fatty acid Selecio: 4/4
compositionof human milk
from maothers with Comparabilidade: 2/2
gestational diabetes.
mediitus: & Desfecho: 33
prospectivecohort study
Pontuacéo total: 9O
Lis-Kuberka Lactoferrin and 2021 NOS — Coorte
ef al., 2021 Immunoglobulin
Concentrations in Milk of Selecio: 34
Gestational Diabetic
Maothers Comparabilidade: 2/2
Desfecho: 343
Pontuacéo total: 8/9
Logan et al., Development of Early 2016 NOS — Coorte
2016 Adiposity in infants of
Maothiers With Gestationsl Selecio: 4/4
Diabetes Meallitus
Comparabilidade: 2/2
Desfecho: 343
Pontuacéo total: 9O
Magel et al., Gestational Diabetes, the | 2025 NOS — Coorte
2025 Human Milk Metabolome,
and Infant Growth and Selecio: 4/4
Adiposity
Comparabilidade: 2/2
Desfecho: 343
Pontuacéo total: 9O
Oza-Frank st | Barly Lactation and Infant | 2016 NOS — Coorte
al., 2M6 Feeding Practices Differ by
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Matemal Gestational Selecio: 4/4
Diabetes History
Comparabilidade: 2/2
Desfecho: 343
Pontuagéo total: B
Rold et ai., A comparison of the breast | 2024 NOS — Caso controle
2024 milk microbiota from
women diagnosed with Selecio: 4/4
gestational diabetes
meediitus and women Comparabilidade: 1/2
without gestational
diabetes melius Desfechao: 2/3
Pontuagéo MOS: T/9.
Shi et al., Dredivery mode and 2024 NOS — Coorte
2024 maternal gestational
diabates are important Selecio: 4/4
factors in shaping the
neonatal initial gut Comparabilidade: 1/2
microbiota
Desfechao: 2/3
Pontuacéo total: 7/9.
Soderborg et | Gestational Diabetes Is 2020 NOS — Coorte
&l (2020) Uniquely Associgted YWith
Altered Early Seeding of Selecio: 4/4
the Infant Gut Microbiota
Comparabilidade: 112
Desfecho: 343
Pontuacéo total: 8/9.
amdyousefi | Association of 2019 NOS — Coorte
af al. (2018} breastfeeding and early
exposure bo sugar- Selecio: 4/4
sweatened beverages with
obesity prevalenca in Comparabilidade: 1/2
offspring born to mothers
with amd without Desfecho: 23
gestational diabetes.
mediitus Pontuagéo total: 7/9.
Wen et al. Gestational Diabetes 2019 NOS — Coorte
(2014) Meditus Changes the
Metabolomes of Human Selecio: 44
Codostrum, Transition Milk
and Mature Milk Comparabilidade: 22
Desfecho: 33
Pontuagéo botal: 8/9.
Fonte: autores.
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Tabela 3. Resultados da extragio de dados dos artigos selecionados apds a leitura do texto

completo.
Citagio Amostra Dezenho de Desfacho Resultados
estudo
Chaoi 189 mulheres Estudo de Faoi analisado & Diminuig&o da concentragdo de glicose no
ef.al 2022 de M a 45 coorte. comparado a leite matemo (coeficdents beta +/- S5E)
BNOE. composicio do leite 1 més p&s parto - 4,77 +- 2,24, P-valor: 0,03,
Com DMG: 35 materno em maes com | 3 meses pds parto -5,45 +/- 2 23 P-valor:
Sem DMG: 154 DMG & sem DMG. Foi | 0,02
analizado seis 0 PCR foi maior em mulheres com DMG em
bioativos diferentes. relagho sem DMG (coeficente beta +- 5E)
O resultados. 1 més p&s parto 1.38 +/- 0.28. P-valor: <0,001.
apresentados foram 3 meses pde parto 1,58 +/- 0,20, P-valor:
sjustados para idede =0,001.
materna, paridade, Insulina do leite foram menores em mulheres
etnia, raca, educagio, | com DMG (coeficente beta +/- SE)
maodo de parto, 13, 1 més p&s parto - 0,45 +/- 0,17, P-valor: 0,007.
IMC pré gestacional, 3 meses pds parto - 0,60 +/- 0,16. P-valor:
ganho e perda de =0,001.
peso. Concentragéo de IL & (coeficiente beta +- SE)
1 més p&s parto - 0,16 +/- 0,32, P-valor: 0,60.
3 més p&s parto - 0,23 +/-0,32. P-valor: 0,47.
Caoncentragéo leptina no leite (coeficiente beta
+- SE|
1 maa:::-éa parto 0,05 +/- 0,14, P-valor: 0.74.
3 meses pds parto - 0,12 +/- 0,14, P-valor:
0.41.
Caoncentragéo de Adiponecting no leite
1 més pd&s parto - 0,05 +- 0,10, P-valor: 0,61,
3 més p&s parto - 0,05 +/- 0,11, P-valor: 0,67.
Churchill 18 mulharas Transversal Faoi avaliado & Caoncentragio de ORAC no leite materno:
ef.al 2023 Com DMG: 8 capacidade NG:1.83; DG 2,33; P-valor: 0,06.
Seam DMG- 10 antioxidants & o Caoncentragio de Betacarobeno
contelddo vitaminico MNG: 43,9; DG: 20,9 P-valor: 0,12
do leite materno de Concentragéo de Alfa-tocoferol
mées com DG e NG. NG: 4 5T7; DG: 3,92 P-valor: 0,33,
Concentragio de Acido Ascérbico
MNG: 381; DiG: 344; P-valor 0,35,
Diou 15 mulheres Estudo de O estudo explorou a Compnmento (Madia +- Desvio padro)
ef.al 2023 Com DMG: 7 coorte. relagio das alteragdes | 42 diss pds nascimento:
Sem DMG: 8 de HMOs em mées Com DMG: 57 62 +/- 1,26
com DGM & em mies | Sem DMG: 56,00 +/- 1,47
sauddveis no 3 meses pds nascimento:
crescimento & Com DMG: 64,75 +/- 3,10
desenvolvimento Sam DMG: 63,00 +/- 1,44
infantil, 42 dias, 3 B meses pds nascimento:
meses e 6 meses Com DMG: 68,50 +/- 0,58
apds o nascimento. Sem DMG: 68,73 +/- 1,42
Peso (Méadia +/- Desvio padrio)
42 dias pde nascimento:
Com DMG: 5460,00 +/- 1238 65
Sem DMG: 4042 86 +/- 479,00
3 meses pds nascimento:
Com DMG: 6962,50 +- G82 66
Sem DMG: TSAT 50 +/- 009,50
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6 meses pds nascimento:
Com DMG: 8530,00 +/- 565,33
Sem DMG: B536.25 +/- 617,32

Cabega (Média +/- Desvio padric)
42 dias pde nascimento:

Com DMG: 37,75 +- 1.54
Sem DMG: 37,57 +/- 0,73

3 meses pds nascimento:

Com DMG: 40,00 +- 0,50
Sem DMG: 41,23 +/- 1,24

6 meses pds nascimento:

Com DMG: 43,33 +- 1,04
Sam DMG: 42,80 +/- 1,49

LAZ (Média +- Desvie padric)
42 dias pda nascimento:

Com DMG:0,81 +/- 0,89

Sem DMG: 0,99 +/- 0,87

3 meses pds nascimento:

Com DMG: 2,03 +- 2 41

Sam DMG: 1,36 +- 0,33

6 meses pds nascimento:

Com DMG: 1,42 +- 0,42

Sam DMG: 1,05 +- 0,63

WAZ (Média +/- Desvio padrio)
42 diss pda nascimento:

Com DMG: 0,80 +/- 1,62

Sam DMG: 1,02 +/- 0,81

3 meses pds nascimento:

Com DMG: 1,12 +/- 1,64

Sam DMG: 1,65 +- 1,11

& meses pds nascimento:

Com DMG: 1,32 +/- 0,60

Sam DMG: 1,11 +- 0,63

BMIZ {Média +'- Desvio padrio)
42 dias pde nascimento:

Com DMG: 0,55 +/- 2 64

Sam DMG: 0,70 +- 0,71

3 meses pds nascimento:

Com DMG: 0,06 +/- 0,73

Sam DMG: 1,23 +- 1,54

6 meses pds nascimento:

Com DMG: 075 +/- 1,21

Sam DMG: 0,71 +- 0,71

Huang &t
al, 2024

8329 mées
Sem DMG:
T5E1

Com DMG: 1748

Estudo de
coorte

Faoi investigado a
associacio da
amamentagio com
risco de
sobrepeso/obesidade
associado a DMG.

Drados ajustados dade
materna, escolaridade,
paridade, gravidez,
hipertens&o, sexo
neonatal, IG tipo de

Em comparagio com bebés de mées sem
DMG agueles de mées com DMG tiveram uma
proporgio maior de amamentacio complata
por <1 més (46,0% vs. 50,4%) e uma
propargio menor de amamentacio complata
por 2 6 mesaes (9,3% va. 8.8%)

bebés expostos a0 DMG apresentaram maior
risco de sobrepesoiobesidade entre 12 e 36
meses de idade, em comparagio com bebés
néo expostos ao DMG (20R = 1,00, 10 85%:
1,01, 1,18)

REVISTA CADERNO PEDAGOGIO - Studies Publicagfies & Editora Lida

57




Revisteo

CADERNO

AGOGICO

REVISTA CADERNO PEDAGOGICD — Studies PublicacBes Lida
ISSN: 19E3-0882

parto, IMC, ganho de

peso e medidas
Lietal, 2025 | &0 pares de Estudo coorte | Foi coletado o colostro | M&es com DMG apresentaram colostro com
mie-behd. @ leite maduro, além menor teor de MUFA (p < 0,05) e PUFAN-3 (p
das fezes do bebé, = 0,001), @ maior teor de PUFA n-6 (p < 0,05).
Com DMG: 40 visando compreender | Mo leite maduro, houve aumento de SFA p <
a relacio entre o 0,01) e redugéo de PUFA total (p < 0,05) e
Sem DMG: 40 DMG, a alteragho PUFA& n-3 (p = 0,001}
causada na A andlise do leite matemo entre o8 grupos
composicio do leite @ | evaliados aponiou sumento significativo, no
SUA repercussdo na grupa DMG, nos niveis de dcidos como:
microbicta intestinal de | decandico (p < 0,001}, ldurico (p = 0,024),
recém-nascidos. pentadecandico (p = 0,058), palmitico (p =
Foram realizados 0,056), heptadecandico (p < 0,001) e oleico (p
ajustes dos dados = 0,028).
para ingestio de Também foram observadas diferengas na
carboidratos e fibras composicio microbiana intestinal infantil entre
alimentares maternas | os grupos, como a maior presenga de Bacilli
durante a lactagho, no grupo DMG.
IMC pré-concepcional,
pES0 a0 NAscer 8 Em nivel de filo, a5 abundincias de
comprimento ao Gemmatimonadota, Sumerlaecta,
NABCEr. Methylomirebilota, Myoococoota, Mitrospirota,
Acidobacteriota & Patescibacteria foram
significativamenta menores no grupo DMG do
gue no grupo nommal em 1 a8 3 dias pos-parts
[FDRp = 0,05).
Além disso, as abundéncias de Cyanobacteria
e Patescibacteria em 1 més pda-parto foram
significatvamente maiores no grupo DMG em
comparagio ao grupo nomal (FORp < 0,05)
L-Kuberka | 102 mulheres Estudo coore | Foi avaliado o efeito Lactoferrina:
etal, 2021 do DMG nas. Colostro precoce: MG: 830 + 4.81; DMG1:
MNG: 49 concentragbes de LF, | 10,02 +/- 3,23; DMG2- 967 £ 6,56
SlgA, IgG e Igh, em P-valor: DMG1 va NG: p = 0,38, DMGZ va NG:
com DMG amosiras de colostro p 0,01 DMG1 vs DMGZ: p > 0,44
conirolada por precocs (1-3 dies), Cotostro: NG: 8,00 + 1,37, DMG1: 8,05 £ 1,38;
dieta e atividade cobostro (4-T dias) e DMG2- 11,50 £ 0,58
fisica (DMG1): leite de transicio (8-15 | P-valor: DMG1 va NG: p > 0.81; DMG2 vs NG:
et dias) de mées com p = 0,0004; DMG1 va DMG2: p < 0,001
OMG e NG, Leite de Transigio:
com DMG NG: 867 £ 2,01; DMG1: 6,71 £ 2.37; DMG2:
controlada por 6,45+ 2 12
dieta e insulina P-valor: DMG1 va NG: p = 1; DMG2 vs NG:
(DMGE): 24 p = 0,58; DMG1 vs DMG2: p> 0,70

SlgA:

Cogl:slm precoca: MG: 17 44 + 17,63; DMG1:
17,45 + 10,86; DMG2: 14,59 + 14,06

P-valor: DMG1 va NG: p = 0.dd; DMGZ va NG:
o= 0,63 DMG1 vs DMG2: p > 0.31

Cotostro: NG: 3,98 + 1,75, DMG1: 6,24 £ 3,98;
DMG2- 11,37 £ 8,79
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P-valor: DMG1 va NG: p = 0,20; DMGZ vs NG:
p = 0,08; DMG1 vs DMG2: p = 037

Leite de Transigdo: MG: 3,56 £ 1.24; DMG1:
3,23 £1,30; DMG2- 382 + 4,18

Povalor: DMGT va NG: p > 0.B0; DMG2 vs NG:
p = 0,28; DMG1 vs DMGZ: p > 0,63

IgG:

ggﬂlm precoca: MG: 5,40 + 5.07; DMG1:
7,65 £ 567, DMG2- 10,01 £ 4,48

P-valor: DMG1 va NG: p > 0,15; DMGZ va NG:
p = 0,008; DMG1 ve DMGZ: p = 0,23

Cobostro: NG: 6,60 + 3,38; DMG1: 631 £ 2,66;
DMG2- 7,33 £ 1,84

P-valor: DMG1 va NG: p = 0,77, DMGZ vs NG:
p = 0,75 DMG1 vs DMG2: p > 0,63

Leite de Transigio: MG: 6,85 + 2.70; DMG1:
T.06 + 5 18; DMG2- 8,27 + 2,83

P-walor: DMG1 va NG: p > 0.80; DMGZ va NG:
p = 0,20 DMG1 ws DMG2: p = 0,56

Ighd:

g:nalm precoca: MG: 32,86 + 43,21; DMG1:
48,75 £ 67,31, DMG2: 26,26 + 21,19

P-valor: DMG1 va NG: p > 0.81; DMGZ va NG:
p = 0,08; DMG1 vs DMGZ: p = 0,67

Colbostro: NG: 26.54 +40.04; DMG1: 13,44 £
1277

DMG2: 9,71 £ 5,06

P-valor: DMG1 va NG: p > 0.51; DMGZ va NG:
p =061, DMG1 vs DMG2: p > 0.83

Leite de Transigio: MG: 12 44 £ 17,08; DMG1:
13,08 + 13,75, DMG2: 28,19 + 55,64

P-valor: DMG1 va NG: p = 0,43; DMGZ va NG:
o= 0.38; DMG1 vs DMG2: p > 087

Liogamn et al.,
2016

BE racém-
nascidos
saudaveis, a
termao.

Filhos de mées
com DMG: 42

Filhos de mées
sam DMG: 44

Estudo de
coorte

Fuoi awaliado o impacto
da DMG na
composicio corporal
dos bebes.

Liilizou-s€ a RM &
espectroscopia para
quantificar o5 wolumes
de AT de corpo inkeino
@ regionais, além do
IHCL. Ambos testes
foram realizados
dentro de ¥ semanas
apos o nascimento
(evaliagEo 1) & entre 8
e 12 semanas de vida

(valisgSo 2)

Avaliacio 1:

AT totak 5.4%; 1C: -3,8, 15,6, p=0.24.

Razdo entre AT abdominal intema e AT
subcuténea superficial nio abdominal: 1,2%;
IC: -11.3, 15.6; p=0,86

IHCL: A distribuigBo n&o nommal &, portanto, &
diferenca percentual ndo foram calculsvais.

Avaliagio 2

AT totak 12,5%; 1C: 1,0, 25,0; P-valor: 0,03,
Mudanca nio AT totak 32 4%; IC: 5.2, 66,3; P-
valor: 0,02

Razdo entre AT abdominal interna e AT
subcutinea superficial ndo abdominal: -0.2%;
IC: 5.2 66.3; P-valor: 008
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0= dados
apresentsdos estio
ajustados para: sexo
do bebé, tamanho do
bebé e IMGC pré-
gestacional matermno.

IHCL: 3,5%; IC: -35.4, 65.6; P-valor: 0,80.

Magel et al., | 348 pares de Estudo de 0 estudo analisou os Dentre as 458 substincizs analisadas, 9
2025 mie-behd. coorte metabdditos do leite demonsiraram relacio com a DMG. Dessas,
materno e suas apenas 3 se associaram ao crescimento e &
Com DMG: 53 associaphes com o composigio corporal do bebé, sendo capazes
Sem DMG: 295 crescimento e de influenciar o metabolismo lipidico.
composicio corporal 2-Hidroibutirico foi negativernente associado
do bebé nos primeiros | com mudanga em % da gordura conporal de 1
& meses de vida. 8 3 meses.
Os dados da pesquisa | (B = -1.50; EP. 0,66; IC de 95%, -2,79a
foram ajustados: idade | -4.82; P =0,03)
materna, IMC pré- Acido fenilacético foi positivaments associado
gestacional. renda com mudanca na pontuacio LAZ de 0 a 6
familiar, mivel de mesas
escolaridade, paridade | (B =0,27; EP, 0,13; IC de 95%, 0,02 a
e idade do bebé na 0,16; P = 0,04)
visita & sexo do bebé.
Estearcilcamiting (razfo de chances, 1,65; IC
de 85%, 1.23 a 2.25) fol associada com
maiores chances de RWG.
O bebés expostios 4 DG tiveram maior
alteracio no LAZ de 0 a 6 meses (B = 0.48;
EP, 0.,22; IC de 95%, 0.05 a 0.32; P =0,03) do
gue o bebds de participantes sem DG.
COza-Frank et | 432 mulheres Estudo de Foram avaliadas as Maes com DMG eram menos propensas a
al, 216 coorte praticas de amamentar exclusivamenta no hospital
Sem DMG: 358 alimentagio infant [OR=0_55; ICH5%: 0.31-0.97).
Com DMG: 34. durante 12 meses
apds o parbo. Utilizacdo de férmula nos 2 primeiros dias de
vida: Com DMG: T8.8%: Sem DMG: 52.68% (p
< 0,01).
Tmpa:l de aleitamento no peito: Com DMG:
15822 + 136.7 dias; Sem DMG: 2094 £ 1376
dias (p=0,0:5).
Inicio da extragéo de leite: Com DMG: 3,0 (1-
14) digs; Sem DMG: 7,0 dias (2-21) (p=0,05).
MN&o houve diferenca significativa entre os
grupas quanto 8o inicio da amamentacio no
peito, & extracio de leite e & dificuldade
relatada na producio de leite suficients,
porém, obserou-se que mulheres com
histdrico de DMG introduzem fdrmula mais
precocements & apresentam menor duragio
de amamentacio no peito. Além disso, iniciam
& extracio de leite mais cedo em comparagio
as mulheres sem DMG.
Rold et al., 45 mulheres, Estudo caso- 0 estudo analisou a N&o foi observada diferenca significativa entre
2024 com idade controle composicio da mulheres com & sam DMG em nenhuma das
média de 31 microbicta do laite medidas de diversidade alfa. Mo foi
- humano de mulheres observada diferenga entre mulheres com e
com & sam DMG. sem DME na diversidade beta
Caso: 18
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Controla: 27 Leite de m&es com DMG apresentou menor
diversidade microbiana e maior presenga de
Staphylococcus. pal.05
Shietal, 34 mbes Estudo de Avaliou infludncia da O bebés no grupo sem G0 tinham maior
2024 Mées com coorte OMG na microbiota diversidade de bacteriéfagos intestinais em
DMG: 10 fecal neonatal. comparacdo com aqueles no grupo GD (P =
Maes sem 0,012) Mo entanto, de acordo com & andlise de
DMG: 24 PCo#f, MG néo teve efeito significativo
Soderborg et | 46 pares mdes | Estudo de Deversidade da DMG associado ao IMC:
al, 2020 & bebés. coorte microbicta intestinal Associacbes com alteragdes significativas nas
Com DMG: 13 nos primeinos em abundancias de micrdbios tambem foram
Sem DMG: 33 relagio &0 DMG observadas no nivel de género para a
associado a0 IMC concoméncia de DMG e chesidade/sobrepeso
(sobrepeso/obesidade | materno. Notavelmente, Lactobacilus fiol
& também ao peso diminuido {p < 0,001)
normal). Também foi | @ Phescolarciobectenum foi sumentado (p <
avaliado a diversidade | 0,001). A presenca de DMG em mées com
da microbiota gquando | peso nomal foi associada com thxons no nivel
avaliado a DMG de de famnilia: diminuicio de Laclobscilaceas (p <
forma isclada, sem 0,001), Erysipelofrichaceas (p < 0,001} e
considerar o paso. A familias ndo especificadas
coleta de fezes para em Gammaprofechactera (p < 0,001).
andlise da microbiota | Associagbes com alteracdes significativas nas
foi realizada 2 abundincias de micrdbios e GOM também
semanas apbs o parto. | foram observadas no nivel de género,
incluindo diminuicio de Lacfobacilius (p <
0,001) e Flavenifractor (p = 0,003) &
aumento de Phascolarciohactenum (p < 0,001}
DMG de forma isolada:
Nao nivel de filo, DMG foi associado &
diminuigio de Fusobactena (p = 0,002) apds
ajuste para obeskdade/sobrepeso. A presenca
de DMG sozinha foi associada a uma séne de
diferencas de abundancia no nivel familiar,
coma diminuicio
de Pormmhyromonadacese (p <
0,001), Rikemellacese (p < 0,001)
e Moraxedaceae (p < 0,001) @ um aumernte
em Lachnospiraceae (p = 0,005). Quatro
géneros dentro
de Gammaprofeobactens foram
significatrvamente diminuidos em DMG.
andyousefi | 3707 criangas Estudo de Esse estudo analisaa | Criangas de 1 a 5 anos, em comparagio com
atal.. 2019 coorte relagio da DMG, do criancas com DMG gue ndo Einham AME, as
M&es com retrospectivo aleitamento materno criangas com DMG gue tinham AME
DMG: 4T0 exclusivo e do apresentaram menor probabilidade de
Maes sem consumo de bebidas obesidade (OR = 0,56; IC 95%, 0.33-0.85, p=
DMG: 3237 adocicadas com & 0,03)
obesidade infantil

Criancas de 2 8 5 anos, em comparagio com
criangas com DMG ndo amamentadas
exclusivaments, as criangas com DMG que
foram amamentadas exclusivamente
apresentaram menor probabilidade de
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obesidade (OR = 0,57; IC 95%, 0,33-0.99, P =
0,04},

O filhos de DMG que néo foram
amamentados exclusivamente com baixa e
alta ingestio de bebidas adocadas tiveram
chances 4,3 e 4 4 vezes maiores de
obesidade, respectivamente (OR = 4.33; IC de
05%. 1,42-8,07, P=0,01; OR = 4, 38; IC da
B5%. 1,38-8.16, P =0,01).

Wen et al.,
2019

184 mulheres
Com DMG: 80
Sem DMG: 94

Estudo de
coorte

O estudo avaliou o
metaboloma do
colostro, do leite de
transigéo e do leite
maduro de mées com
& sem DMG.

Mo colostre, & metabdlitos eram
significativamente menores no grupo DMG em
comparacio ao grupo controle, incluinda 1
alcano [heneicosano (MIST: 81,4%)), 1
aminoacido e derivados [Giglicina, N-
[metoxiceoacetil)-, metil éster (NIST: 65.7%)] &

4 &cidos orgAnices, acido 3-amincisobutirico,
glutamina, &cido oxaloacético e acido 4-
aminobutirico.

Mo leite de transicdo, 5 metabdditos foram
reduzidos no grupo DMG . incluinda 2
aminoacidos & derivados [D-prolina, glicing, M-
[metoxinooacetil]-, metil éster (MIST: 65.7%)],
2 Acidos ongénicos (Acido hidroxibenzoico,
acido maldnico) & 1 Ackdo graxo insaturado
(Acido S-heptadecenoico). enguanto 1
aminoacido (asparaging) e 1 intermedidrio do
ciclo do TCA (&cido malico) foram elevados no
grupa DMG.

Fonte: autores.

Legendss: DMG: Diabetes Mellitus Gestacional; DG: Diabetes Gestacional; 1G: Idade
gestacional; NG: Nomoglicémica; ORAC: Concentragio de capacidade de absorgio de
radicais de oxigénio; PCR: Proteina C-Reativa; HMOs: Oligossacarideos do leite humano; LAZ:
Lenght for Age Z escore, ou seja, & o escore Z para comprimanto; WAZ: Weight for Age 2
‘Escone, ou seja, & o escore Z para comprimento; BMLZ: BMI for Age Z escore, ou seja, escore 2
para indice de massa corporak IMC- indica de massa corporal; IC: intervalo de confianga; adR:
Adjusted Odds Radio, ou seja. Rezio de Chances ajustada; MUFA: dcidos graxos
monoinsaturados; FUFA: dcidos graxos poli-insaturados; SFA: Acidos graxos saturados; LF:
lactoferrina; SigA- imunoglobuling A secretora; IgG: imunoglobuling G; 1gh: imunoglobulina M:
VIF: fator de inflagio da varniéncia; AT: tecido adiposo; RM: ressondncia magnética; IHCL:
conteddo de lipidios intra-hepatocelulares; AME: aleitaments matemo exclusivo.

Quando compara-se og estudos apresentados nesta revisdo sistemdética
& possivel visualizar uma discrepancia no tamanho das amostras analisadas, o
que influencia diretamente na robustez dos resultados. O trabalho de (Huang et
al., 2024) apresenta amostras extensas e representativas, com mais de 9 mil

participantes, (Nagel et al., 2025), com 348 pares mae-bebé e também confere
um resultado mais representativo estatisicamente. No entanto |, estudos como
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(Dou ef al., 2023) e {Churchill ef al., 2023) trabalharam com amostras menores
(15 & 18 mulheres, respectivamente), o que pode limitar os resultados. Ainda
assim, mesmo entre estudos de diferentes portes & metodologias, observa-se
um padrdc de evidéncias coerente quanto ac impacto da diabetes mellitus
gestacional (DMG) na amamentacdo e na nutricio infantil.

Em relacio & composigio do leite materno, pode se concluir que maes
com DMG apresentam alterages significativas nos perfis imunoldgico, hormonal
& lipidico, a depender da fase do leite materno, seja colostro, leite de transicio
ou leite maduro (Wen ef al, 2019). (Choi et al., 2022) reportaram menores
concentragies de insulina e glicose no leite, enquanto (Li et &l. 2025)
identificaram perfis lipidicos alterados, com menor presenca de PUFA n-3 e
maior teor de acidos graxos saturados. (Lis-Kuberka et al, 2021) também
destacaram variagies na concentracao de imunoglobulinas, especialmente lgG.
Por outro lado, (Churchill et al., 2023), embora tenham identificado tendéncias 4
diferenca na capacidade antioxidante do leite, ndo observaram significincia
estatistica, apontando para possiveis limites amostrais ou  variabilidade
individual.

Em relacdo a amamentacio, os achados se parece quando se associam
a DMG a menor duragio do aleitamento materno e a introducio precoce de
férmulas. Estudos como os de (Oza-Frank ef al.. 2016) e (Huang et al., 2024)
evidenciaram que mdes com DMG tém menos propensdoc a amamentacio
exclusiva e iniciam o uso de fdrmula com mais frequéncia nos primeiros dias de
vida do recém-nascido. Apesar disso, o inicio da lactacdo & a percepcdo de
dificuldade na producdo de leite ndo diferiram entre os grupes (Oza-Frank et al.,
2016), o que sugere a influéncia de fatores contextuais, institucionais e

comportamentais. Ademais, fol associado que a amamentacao exclusiva diminui
as chances de obesidade infanil (Vandyousefi et al., 2019).

Além disso ha alteragdo da microbiota intestinal dos lactentes e do proprio
leite materno. Estudos como os de (Li et al, 2025), (Soderborg et al., 2020) e
(Shi ef al., 2024) demonstraram que bebés de mies com DMG apresentaram
menor diversidade bacteriana e aumento de taxons pré-inflamatdrios, o gue pode
comprometer o desenvolvimento do sistema imune e metabdlico. (Rold et al.,
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2024), no entanto, encontraram diferencgas mais discretas, como maior presenca
de Staphylococcus no leite de mies com DMG, mas sem alterac3o significativa
na diversidade global da microbiota, indicando heterogeneidade metodoldgica
entre o5 estudos. Nao somente em relacdo a microbiota, mas a DMG também
foi associada a maior risco de obesidade infantil @ maior gordura corporal nos
bebés (Vandyousefi ef al, 2019, Logan ef al_, 2016)

4 DISCUSSAD

& amamentagio confere protecdo integral ao desenvolvimento infantil,
com beneficios imediatos & duradouros. Segundo a OMS (2023) e comoborado
por estudos longitudinais (Victora et al.. 2016), o leite materno reduz em 26% a
mortalidade neonatal e previne doencas infecciosas agudas, enquanto seus
efeitos metabdlicos permanecem detectaveis até a vida adulta. Pesguisas
recentes (Lefebwre & Kermarrec, 2022) demonstram gue os oligossacarideos do
leite humano modulam o microbioma intestinal, fortalecendo a imunidade &
reduzindo em 32% o risco de doengas alérgicas. A longo prazo, meta-andlises
(Horta et al., 2022) associam o aleitamento matemo exclusivo a melhor
desempenho cognitivo (Gl 2,6 pontos superior em média) e menor incidéncia de
sindrome metabdlica na idade adulta (-15% de risco), evidenciando seu papel
coma intervencio preventiva primordial (Vandyousefi ef al.. 2019)

s achados desta revisdo evidenciam gque o Diabetes MWellitus
Gestacional (DMG) esta associado a alteragdes relevantes na composicao
bioguimica e imunoldgica do leite materno, com potenciais repercussdes para o
desenvolvimento nutricional, metabdlico & imunoldgico do lactente. Para facilitar
a compreensdo, a discussao serd organizada em dois eixos: (1) a influéncia do
DMG szobre o leite materno & o processo de aleitamento (frequéncia de
amamentagao, duracdo & volume de leite) e (2) a influéncia do DMG sobre a
nutricio  infantil. Ressalta-se, contudo, Que esses aspectos estdo
intfrinsecamente interigados, uma vez que as alteragdes no leite materno
decomentes do DMG impactam diretamente o estado nufricional do bebé.

Jubslicagdes Lida
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41 INFLUENCIA DA DMG NO LEITE MATERMO E PROCESSO DE
ALEITAMENTO

Estudos recentes demonstram que maes com diabetes mellitus
gestacional (DMG) apresentam diferemgas marcantes na composicdo do leite
materno, caracterizadas por alteragbes significativas nos niveis de horménios,
citocinas e metabdlitos. Como evidenciado por (Choi ef al, 2022), observam-se
redughes nas concentragdes de insulina (B = -0.45; p = 0.007) & glicose (B = -
4,77 p = 0,03), acompanhadas por elevacdo nos niveis de proteina C-reativa
(PCR) (B =1,38; p =0,001), ndicando um estado inflamatdrio exacerbado. Estas
alteragies bioguimicas podem criar um ambiente metabélico desfavoravel para
o lactente, com potenciais implicagies a longo prazo. O peri alterado de
bioativos no leite matemo - caracterizado pela diminuigio de insulina e glicose
associada ao aumento de marcadores inflamatdrios - pode programar
metabolicamente o lactente, aumentando sua predisposicio ao acimulo de
gordura & resisténcia & insulina, fatores de risco bem estabelecidos para
obesidade e diabetes tipo 2. (Kuberka et al, 2021). As alteragdes na composigio
do leite também podem influenciar negativamente a colonizagio do microbioma
imtestinal predispondo a disbiose e distirbios metabdlicos, enguanto a
desorganizagdo nos horménios reguladores do apefite (leptina, grelina e
Insulina-like growth factor-1 - IGF-1) podem perturbar os mecanismoes de fome e
saciedade, contribuindo para padrdes alimentares disfuncionais (Logan et al.
2016).

Além das variagdes hormonais. o DMG altera significativamente a
composicdo do leite materno, através da redugdo de acidos graxos poli-
insaturados n-3 (PUFA n-3; p = 0,001) e elevacio de PUFA n<G (p = 0,05). padrao
associado a maior risco de processos inflamatdrios & comprometimento do
desenvolvimento neurolégico infantl (LI et al., 2025). Essas alteragdes incluem,
ainda, a diminuicio de metabdlitos essenciais como glutamina e Aacido
oxalocacético (Wen et al, 2013), resultando em um perfil nutricional
potencialmente  deficitano. Paricularmente preccupante é a deficiéncia
combinada de: (1) vitamina C (comprometendo a protecio antioxidante e sintese
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de neurctransmissores), (2) citratos (reduzindo a biodisponibilidade de calcio
para desenvolvimento dsseo) e (3) flavonoides (agravando a disbiose intestinal),
que podem atuar sinergicamente para exacerbar distirbios metabdlicos,
esqueléticos e cognitivos na prole (Choi et al, 2022; Dabelea et al., 2011; Lowe
et al., 2019).

Entretanto, o leite matermo constitui um fator protetor essencial na salde
materno-infantil, com beneficios gue franscendem a nutrigio basica. Estudos
demonstram que o aleitamento exclusive nos primeiros seis meses reduz
significativamente o risco de sobrepeso e obesidade infantll em recém-nascidos
de maes com diabetes gestacional (DMG) ou grandes para a idade gestacional
(GIG). mediados por componentes bioativos como leptina e adiponectina gue
modulam o apetite & o metabolismo energético (Huang ef a/.. 2024). Contudo,
maes com DMG enfrentam desafios especificos na manutencdo da
amamentagdo exclusiva, incluindo alteragdes na composicio do leite gue
impactam oz padroes alimentares do lactente {Choi et al., 2022; Savino ef al.,
2020, Oza Frank ef al, 2016). Esses fatores bioldgicos. associados a aspectos
psicossociais, reforcam a necessidade de intervengdes especializadas para
viabilizar o aleitamento nesta populagdo. configurando-o0s como estratégia
prioritaria de saldde pdblica para prevencdo de doengas metabdlicas (Huang et
al., 2024).

4.2 INFLUENC1A DO DMG SOBRE A NUTRIGAD INFANTIL

Qutro aspecto relevante destacado pelos estudos é a influéneia do DMG
na microbiota intestinal do lactente. (Soderborg ef al, 2020) demonstraram que
filhos de maes com DMG apresentam reducdo na abundancia de Lactobacillus
(p = 0,001) & aumento de Phascolarctobacterium (p <= 0,001), padrio associado
a maior rizco de disbiose e obesidade infantil (Dou ef al., 2023). Essas alteracdes
podem ser mediadas pelas modificagbes na composicao do leite materno, uma
vez que a dishiose matemna e as variagdes nos dcidos graxos do leite influgnciam
diretamente a colonizagdo microbiana intestinal do recém-nascido (Li et al.,
2025).
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Contudo, ao analisar amamentagdo de forma universal, o leite materno
exerce um papel fundamental no estabelecimento da microbiota intestinal do
lactente, atuando como fonte de microrganismos (como Bifidobacterium e
Lactobacillus), oligossacarideos (HMOs) e fatores imunomoduladores (lgh,
lactoferrina) gue moldam a colonizacio bacteriana e promovem protecio contra
patdgenos (Boix-Amords ef al., 2019; Bode, 2021). Evidéncias recentes (2018-
2024) demonstram gue 30% da microbiota intestinal infantil deriva do leite
materno (Pannaraj ef al, 2020), reduzindo riscos de infecgdes e alergias
(Sprenger ef al., 2022). Além disso, a amamentagio associa-se a menor
abundancia de Clostridium difficile (fator de nsco para obesidade) & maior
produgdo de dcidos graxos de cadeia curta, beneficiando o desenvolvimento
metabdlico & neuroldgico (Forbes et al., 2023; Bome et al, 2022). Em contraste,
farmulag infantis ndo replicam a complexidade microbiana do leite materno
(Berger ef al., 2023).

0 DMG esta associado a um maior risco de obesidade infantil, mediado
por miltiplos mecanismos fisiopatoldgicos. A hiperglicemia matema promaove
hiperinsulinemia fetal, levando & programacso metabdlica alterada e aumento da
adipogénese (Plows ef al., 2018). Adicionalmente, o leite matemo de mulheres
com DMG apresenta alteragies na composigio, incluinde maiores
concentragies de leptina, dcidos graxos saturados e marcadores inflamatdrios
(Ley et al., 2020), bem como disbicse microbiana (Ferrocino ef al, 2018), que
podem comprometer o desenvolvimento de uma microbiota intestinal saudavel
no lactente. Modificagbes epigenéticas em genes reguladores do metabolismo
energético (Tobi et al., 2023) e alteragdes na regulacio do apetite (Perng et al.,
2021) também contribuem para esse risco aumentado. (Logan ef al. 2016; Shi et
al, 2024; Manel ef al., 2025.)

Embora (Victora ef al, 2016) demonstremn o3 beneficios universais da
amamentagao, evidéncias recentes indicam que o DMG pode atenuar
parcialmente esses efeitos devido a alteragbes na composicido do leite (ex.:
horménios & marcadores inflamatdrios). (Huang et al, 2024). No entanto, é

consolidado que o aleitamento materno € a intervencdo nutricional mais eficaz

para a salde infantil, sendo gue os dados epidemioldgicos e bioldgicos reforcam
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que a amamentacdo exclusiva nos primeiros seis meses de vida esta associada
a melhorias cognitivas, menor risco de obesidade (OR: 0,74; 1C85%: 0.70-0,78)
e diabetes mellitus tipo 2 (OR: 0,65; 1IC95%: 0,58-0,72), além de beneficios
epigenéticos. Esses achados sustentam a urgéncia de politicas plblicas que
priorizem a promoc¢do do aleitamento matemno, integrando acbes multissetoriais
desde o pré-natal até o pos-parto.

Ma pratica clinica, é essencial adotar estratégias estruturadas, como
aconselhamento sistemnatico, suporte multidisciplinar e protocolos hospitalares
que favorecam o contato pele a pele precoce. Mo entanto, como destacado por
(Churchill et al., 2023}, lacunas metodologicas — como amostras limitadas e falta
de controle para vanaveis confundidoras (dieta materna, uso de insulina) —
exigem cautela na generalizagio dos resultados. Estudos longitudinais com
desenhos robustos si0 necessarios para elucidar os mecanismos especificos
pelos quais alteracies no leite matemo, especialmente em contextos como
diabetes mellitus gestacional (DMG), influenciam o desenvolvimento infantil.

Diante disso, recomenda-se: (1) investimento em pesquisas gue explorem
a interagdo entre composicdo do leite maternc e desfechos de sadde, (2)
implementacio de protocolos clinicos personalizados para populacies de risco
e (3) politicas publicas que combinem educacdo em sadde, apoio a
amamentagdo & monitoramento nutricicnal continuo. A sinergia entre evidéncias
cientificas, pratica clinica e acies politicas & fundamental para maximizar os
beneficios do aleitamento materno e reduzir desigualdades em sadde infantil,
fomentando, assim, a promogdo, incentivo e protecdo do ato de amamentar
integralmente a todas lactantes.

5 CONCLUSAD

A presente revisdo sistematica demonstrou que o Diabetes Mellitus
Gestacional (DMG) exerce influéncia relevante sobre a compogicdo do leite
materno & sobre a nutrigdo infantil. Retomando a pergunta de pesquisa: “A
presenca de diabetes gestacional estd associada a alteragbes no aleitamento
materno e na nutricio da crianga?
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Verficou-se nessa revisdo que maes com DMG apresentam alteracbes
nos perfis bioguimicos, imunolégicos e lipidicos do leite, as guais repercutem
diretamente no desenvolvimento metabdlico, imunolégico & nufricional da prole.
Ademais, a literatura aponta menor duracdo do aleitamento matermo & maior
introducio precoce de férmulas entre essas maes, circunstincias essas que
podem intensificar o risco de sobrepeso, obesidade e disbiose intestinal,
alterando a nutricdo das criangas expostas.

0= resultados encontrados contribuem para a valorizagdo da
amamentagdo e do apoio ao cuidado da gestante com DMG, a fim de promover
uma experiencia positiva para essas mulheres e seus filhos. Ademais, essa
revisdo solidifica teorias Ja discutidas e emerge novas ideias, principalmente em
relacdo a alteracdo da microbiota e nutricio infantil em mies com DMG, uma
vez gue tal tdpico ainda é pouco discutido no meio académico.

Algumas limitagdes do estudo foram: estudos com pouca amostra, o que
dificulta uma andlise mais fidedigna e estudos com acesso fechado. impedindo
sua inclusdo nessa revisdo. Recomenda-se ainda a necessidade de mais
pesquisas que explorem a interagdo entre composicao do leite materno e
desfechoz de saldde infantil, focando em alteragdes da microbiota do recém-
nascido, além de estudos prospectivos para avaliar a influencia na estatura e
composicao corporal infantil.
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ABSTRACT

This study aimed to gather and analyze scientific evidence on the immunomodulatory role of
breast milk, with emphasis on its bioactive components, protective effects, and clinical
implications for neonatal health. It is an Integrative Literature Review, grounded in the principles
of Evidence-Based Practice. The research guestion was structured according to the PICo strategy,
considering newborns and infants as the population, the immunomodulatory and bioactive
effects of breast milk as the phenomenon of interest, and neonatal health as the context.
Searches were conducted between August and September 202% in the PubMed, SciELOD,
ScienceDirect, and LILACS databases. Studies published between 2016 and 2025, in Portuguese
andfor English, addressing the immunological components of human milk were induded.
Selection followed the PRISMA protocol and the Joanna Briggs Institute (JBI) levels of evidence.
Fifteen studies met the incusion eriteria, demonstrating that breast milk functions as a dynamic
immunological system capable of combining passive immunity - primarily mediated by secretory
lgd - with active modulation of the infant’s immune response through molecules such as
lactaferrin, cytokines, and human milk oliposaccharides (HMOs). These elements exert
antimicrobial, anti-inflammatory, and epigenetic actions, promoting intestinal microbiota
balance and immune system maturation. Beyond its protective functions, human milk shows
therapeutic potential, notably through the use of donor and pasteurized milk in cases of
prematurity. It is concluded that breastfeeding is an effective, safe, and low-cost intervention to
reduce neonatal morbidity and mortality and to strengthen long-term immunity.

Keywords: Human milk; Immunomodulation; Breastfeeding; Newborn; Human  milk
oligosaccharides.
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1- INTRODUCTION

Breast milk is widely recognized as the optimal source of nutrition for newborns,
nat enly because it fulfills their nutritional needs but also because it plays an essential
role in immune maturation and protection against infections. Its dynamic composition
reflects a complex interaction between biological and environmental factors, which
adapt to the specific demands of each stage of infant development. In addition to
fundamental macronutrients and micronutrients, human milk contains a wide variety of
binactive components - such as immunoglobulins, cytokines, hormones, and immune
cells - that confer anti-inflammatary, antimicrobial, and immunomodulatory properties
(Ballard; Morrow, 2013; Young; McGuire, 2020).

The immunaological importance of breast milk lies mainly in its ability to establizh
an immune bridge between mother and child, promoting the passive transfer of
antibodies and stimulating both the innate and adaptive immune systems of the
neonate. Secretory immunaglobulin & (slga), the main antibody present in human milk,
acts as the first line of defense against respiratory and gastrointestinal pathogens, while
proteins such as lactoferrin and lysozyme inhibit bacterial and viral growth. Meanwhile,
human milk oligosaccharides (HMOsz) modulate the intestinal microbiota and favor
colonization by beneficial bacteria, playing a fundamental role in immunotolerance and
in the prevention of allergic and inflammatory diseases (Verhazselt et of., 2024; Andreas
et al., 2015).

Ower the past decades, advances in immunology and molecular biology have
expanded our understanding of the protective and therapeutic effects of breast milk.
Recent studies demonstrate that its bioactive components not only prevent neanatal
infections but also participate in the epigenetic regulation and long-term maturation of
the immune system, with a potential impact on reducing the risk of autoimmune,
metabolic, and cardiovascular diseases in adulthood (Victora et al., 2016; Surdacka et
al.,, 2024). Such evidence reinforces the view of breastfeeding as a public health
intervention with intergenerational effects that transcend immediate nutrition and

involve complex and enduring immunoprotective mechanisms.

Given the clinical and epidemiclogical relevance of this topic, it becomes essential

to gather and synthesize the latest scientific knowledge on the immunomodulatory
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mechanisms of breast milk and their implications for clinical practice. Therefore, this
study aims to compile and analyze scientific evidence on the immunomodulatory role of

breast milk, emphasizing its bioactive components, protective effects, and clinical

application perspectives in the contest of neonatal and pediatric health.

2- METHOD

Thiz study is an Integrative Literature Review (ILR), a methodological approach
that allows for the identification, analysis, and synthesiz of scientific knowledge
produced on a given topic by integrating studies with different designs and
methodelogical perspectives. Grounded in the principles of Evidence-Bazed Practice,
this type of review seeks to systematically and critically combine empirical and
thearetical research findings, facilitating the translation of scientific knowledge into
clinical practice and contributing to the improvement of health care strategies (Lemes
et al,, 2021; Whittemore; Knafl, 2005). The review followed the stages proposed by
Whittemore and Knafl (2005), complemented by the guidelines of Lemes et ol. (2021),
encompassing the identification of the research problem and objectives, establishment
of eligibility criteria, design of search strategies, selection and critical appraisal of
studies, categorization and synthesis of findings, and presentation of results.

The guiding question was structured according to the PICo strategy (Population,
Phenomenon of Interest, and Context), which is considered suitable for gualitative and
integrative reviews (Stern; Jordan; McArthur, 2014). The Population was defined as
newborns and infants, the Phenomenon of Interest as the immunomodulatory and
bioactive effects of breast milk, and the Context as neanatal health and the prevention
of infectious and inflammatory conditions. Accordingly, the research question was
formulated as follows: What saentific evidence iz available in the literature regarding
the immunomodulatory mechanisms of breast milk and their clinical implications for
neonatal health?

The bibliographic search was conducted between August and Saptember 2025
using controlled vocabularies from Health Sciences Descriptors (DeCS) and Medical
Subject Headings (MeSH]), as well as free terms related to the subject of study. Boolean

operators AND and OR were applied in the following search expressions: |“Leite
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materna™ OR “Breast milk™) AND (“Imunidade” OR “Immunity™) AND [ “Recém-nascido”
OR “Newborn™); {("Human milk™ AND “Bioactive components”); and (“Breastfeeding”
AND “Immune modulation”). Searches were performed in the PubMed, SciELD,
ScienceDirect, and LILACS databases to include relevant technical and institutional
documents addressing breastfeeding and neonatal immunology.

Inclusion criteria comprised original articles and review studies published
between 2016 and 2025, available in full text and written in Portuguese, English, or
Spanizh, that discussed evidence regarding the bicactive components of human milk,
their immunological effects, and clinical implications for neonatal and pediatric health.
Exclusion criteria included duplicate papers, non-integrative reviews, dissertations,
theses, letters to the editor, and publications not directly related to the topic.

The screening and selection process followed the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) recommendations, adapted to the
integrative nature of this review (Moher et al., 2009). Initially, titles and abstracts were
screened based on predefined eligibility criteria; subsequently, potentially relevant
studies were read in full, and only those that met all inclusion parameters and aligned
with the study objectives were selected. Data extraction and organization were
conducted using a synthesis chart that included information such as first authar, year of
publication, journal, country of origin, study type, level of evidence, and main results
related to the immunomodulatory mechanisms of breast milk.

The classification of evidence levels followed the methodalogical framework of
the Joanna Briggs Institute (1BI) (Lockwood et al., 2020), which establishes the following
hierarchy: Lewvel |: meta-analyses and randomized controlled trials; Lewel I
experimental studies with control groups; Level Il guasi-experimental studies; Level Iv:
descriptive, observational, or qualitative investigations; Level V: case reports or case
series; and Level V1: expert opinions, consensus statements, or technical reports. The
process of identification, screening, and inclusion of studies is illustrated in the PRISMA
Flow Diagram (Figure 1), which presents the stages of search and eligibility carried out
throughout the review.
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Figure 1: Flowchart of the Identification, Screening, Eligibility, and Inclusion of Studies
According to the PRISMA 2009 Guidelines

; Articles identtfied [N=1.117)
z
2 SciELD: Pubed: || Sclencemirect LiLACS:
E 114 603 191 05
2
| selected aftor tisle sereening [n=225) |
i
3 !
| sabected for bull-tast reading |n=72) |
H W e rmw— The artcles met the inclusion
g : in=13) criteria and answered the
Adapted from: Moher et al., 2009
3- RESULTS

After applying the indusion and excusion criteria and conducting the screening
process in accordance with the PRISMA protocol guidelines, fifteen scientific articles
were selected to compose the corpus of this Integrative Literature Review. The analyzed
studies encompassed diverse methodological approaches, incduding experimental,
observational, and both integrative and systematic reviews addressing the
immunomodulatory effects of breast milk.

The investigated contexts included research focusing on the bicactive
components and immunocompetent cells present in human milk, studies on the passive
transfer of antibodies and regulation of the intestinal microbiota, and investigations into
the epigenetic and anti-inflammatory effects of breastfeeding on neonatal health and
long-term immune development. Other works explored the correlation between
breastfeeding and the reduced incidence of autoimmune, metabaolic, and infectious

diseases, as well as analyses of the therapeutic potential of specific components - such
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as immunoglobuling, lactoferrin, cytokines, and human milk oligosaccharides (HMOs) -
in immune protection and the maturation of the infant immune system (Carr et al, 2021;
Albrecht; Arck, 2021; Verhasselt et al, 2024; Young; McGuire, 2020; Auer; larvs,
Guttman, 2021).

The critical analysis of the findings allowed the organization of results into two
analytical categories, which will be discussed in greater detail in the following section:
(1) immunomodulatory Mechanisms and Protective Effects of Breast Milk and (2) Clinical
Implications and Therapeutic Perspectives in Neonatal Health. These categories reflect
the multifactorial nature of the immunoprotection provided by breast milk, highlighting
bath the biological processes underlying its immune activity and its clinical application
potential in contexts of prevention, intervention, and promotion of child health.

Table 1 below presents a synthesis of the studies induded in the review,
summarizing the title, first author, journal, year of publication, study type, level of
evidence, and main finl:ling; related to the immunomodulatory mechanisms, dinical

effects, and therapeutic perspectives of breast milk.

Table 1: Summary of studies included in the integrative review on the Immunomodulatory,
dinical, and therapeutic effects of human milk

Title Firsa Journal Study Type | Level al Main Findings
Author Evidenc
{Year) e (JBL)

Antibodies in ¥ erhassell Immumdegical | Systematic L lelemlified

breast milk: pro- | (2024} Reviews Review immunoglobulins,

bodies deagned cytokines, and

for healthy exosnmes as key

newhom mdulators aof

developmient neomtal immune
maluration and
mucnsal
prolecixn.

Breastfeeding in Viclora The Lancet Cohort I Demmonstraled

the 215l century- | (2016} Review long-lerm benefils

epidemology. off breasfeedmg

mechanisns, and on Emmune,

lafelong effiect melabolic, and
cognlive
aulcomes
Ibrouaghout Efe.

Rude of humanm Carr (2021} | Fronisers in Swstemabic I Highlighted

milk hivactives Irmu oy Review HMOs ancd

oo mianls’ gul cytokines as

and immumne mediators of gut

health microbioky
regulation and
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immune
homeostasis in
newhboms.
Wertically Albrecht Fromtiers in MNarrative W Described
transfermed {20211 Immunology Review matemal antibody
immunity in transfer and
neonaies: regulatory
meothers, cylokines as major
mechanisms and contributors o
mediators neonatal immune
defense.
Immunologic Burris Seminars in Observationa | IV Cormelated
COmPOnents in (2021} Perinatology 1 Review immune
human milk and compounds in
allergic discases milk {IgA, TGF-E)
with focus on with decreased
food allergy risk of neonatal
allergies and
inflammatory
I SpONSes.
Human milk Ballard Pediatric Clinics | Descriptive W Described
Ccomposition: (2013) of Morth Review bipactive
mutricnts and America molecules,
binactive factors emphasizing
lactoferrin,
lysoeyme, and
HMOs as
antimicrobial and
immunoregulatory
factors.
Immunologic Young Neomeviews Integrative v Discussed passive
propertics of (2020) Review and active immune
human milk and mechanisms in
clinical breast milk
implications in supporting
the neonatal neonatal infection
population mesistance.
Effect of maternal | Yao (2025) Joumnal of Experimental | 11 Demonstraied the
miRMAs and Functional Study synergistic action
milk Foods of HMOs and
oligosaccharide s miRMAz= in
on regulating the promoting
growth behavior probiotic growth
of and inkestinal
Bifidobacterium imimiunity .
longum subsp.
infantis
Recent advances Aver {2021} | Joumnal of Analytical 1 Identified
in the analysis of Chromatograph | Study structural
human milk ¥yB variations in
oligosaccharide s HMOs linked to
by liquid phase individual immune
separation and me tabolic
methods profiles.
Epigenctic and Surdacka Medical Science | Syskematic | Described
immune (2024) Monitor Review epigenetic
mechanisms modulation and
linking immune signaling
b astfecding to pathways
lower breast conmecting
- Inferference Joumal
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cancer rales breastfieeding with
reduced cancer
risk.

Human milk as Strobel Seminars in Experimental Demonstraied

therapy: (2025) Perinatology Review neuroprofective

neurodeve lopmen and anti-

t and neonatal inflammatory

brain injury properties of
human milk in
premature infants.

Clinical studies Schonknech | Nutrients Sysiematic Evaluated

on the L{2023) Review synthetic HMOs as

supple mentation poiential

of manufactured immunomodulator

human milk = and prebiotic

oligosaccharides: agenis for neonatal

a sysicmatic therapy.

meview

Human breast Andreas Early Human Narrative Reviewed

milk: areview on | (2015) Development Review evidence on

its composition immune -active

and bicactivity components of
breast milk with
implications for
clinical
application.

Unlocking the Kashyap Cureus Sysiematic Reporied

potential: a (2024) Review superiority of

syshematic pasteurized donor

literature mview milk over formula

on the impact of for immune

donor human protection and

milk on infant intestinal

health outcomes maturation.

DM A methylation | Briollais Clinical Experimental Demonstraied that

mediates the (2021} Epigenctics Study breastfieeding

association influences DMNA

between methylation and

breastfeeding and epigenetic

early-life growth programming of

trajectories immune and
metabolic
pathways.

Table 1: sSummary of studies included in the integrative review on the immunomadulatory, clinical, and
therapeutic effects of human milk.

4- DISCUSSION

The findings of this review confirm that breast milk transcends its nutritional
function, constituting a complex biclogical system endowed with fundamental
immunomodulatory properties essential for the healthy development of newborns. The
literature demonstrates that its bicactive components act in an integrated manner on

both innate and adaptive immunity, exerting broad antimicrobial, anti-inflammatory,
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and epigenstic effects (Verhasselt ef al, 2024; Victora ef al,, 2018). The synthesis of the
analyzed studies reinforces that breastfeeding represents one of the most effective
pillars of neonatal public health, significantly reducing infant morbidity and mortality
while promoting long-lasting immunclogical benefits with effects extending into
adulthood (Carr et al,, 2021; Albrecht; Arck, 2021).

4.1 Immunomodulatory Mechanisms and Protective Effects of Breast Milk

The reviewed literature demonstrates that human milk contains a wide range of
immunologically active molecules, incduding immunoglobulins, cytokines, lactoferrin,
lysozyme, oligosaccharides, and matemal immune cells. These components act
synergistically to defend the newborn, providing immediate passive immunity while
simultaneously stimulating the maturation of the infant’s own immune system (Burris
et al., 2021; Ballard; Morrow, 2013; Young; McGuire, 2020). Secretory immunoglobulin
A (slga) plays a central role by preventing pathogen adhesion to respiratory and
intestinal mucosae, while lactoferrin inhibits bacterial growth through iron chelation

and modulation of the inflammatory response.

Furthermore, human milk oligosaccharides (HMOs) represent one of the most
promising fields in neonatal immunology. Recent studies indicate that these complex
structures are not digested by the infant’s body but act as prebiotic substrates that
promote the selective growth of beneficial bacteria such as Bifidobacterium and
Lactobacillus, which are essential for intestinal homeostasis and immune balance (Yao
etal, 2025; Auer, Jarvas; Guttman, 2021). In parallel, breast milk contains microvesicles,
exosomes, and microRMNAs whose epigenstic actions influence the expression of genes
related to immune response, oral tolerance, and the metabolic development of the
neonate (Surdacka et al., 2024).

Another relevant aspect identified in the studies is the anti-inflammatory and
protective effect of breast milk against respirstory and gastrointestinal infections,
particularly in premature and immunologically immature newborns. The combination of
maternal antibodies, regulatory oytokines (such as IL-10 and TGF-2), and growth factors
grants human milk the capacity to modulate inflammatory responses and reduce the

risk of necrotizing enterocolitis, neonatal sepsis, and other opportunistic infections
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(Strobel et al, 2025; Albrecht; Arck, 2021; Carr et al., 2021). These findings reinforce the
understanding that breastfeeding is a low-cost and highly effective intervention for
promoting infant immunity, directly impacting hospitalization rates and strengthening

collective health.

4.2 Clinical Implications and Therapeutic Perspectives in Neonatal Health

Scientific advancas in understanding the immunological role of breast milk have
driven new therapeutic perspectives that extend beyond natural nutrition. The clinical
application of its bicactive components - such as recombinant lactoferrin, synthetic
HMOs, and probiotics derived from human strains - has been explored in clinical trials
aimed at preventing infections and modulating inflammatory responses in neonates
admitted to intensive care units (Schonknecht et al, 2023; Carr et @, 2021; Andreas et
al., 2015). These findings suggest the potential of biotechnologies inspired by human
milk for use in infant formulas, immunotherapies, and strategies to prevent immune-
mediated diseases.

In clinical settings, there is also growing recognition of donor and pasteurized
human milk as a therapeutic resource in cases of extreme prematurity or when direct
breastfeeding is not possible. Studies indicate that, although pasteurization reduces
some enzymatic and cellular activity, processed human milk retains significant fractions
of its immunological effects, proving superior to artificial formulas in terms of immune
protection and intestinal development (Kashyap; Choudhari, 2024; Verhasselt et al,
2024; Young; McGuire, 2020). This finding reinforces the importance of human milk bank
networks as essential public health policies for neonatal well-being.

Finally, the reviewed literature highlights the epigenetic and intergenerational
dimensions of breastfeeding, showing that immunomodulatory mechanisms extend
beyond the neonatal period and influence long-term metabolic and immunological
programming (Briollais et al,, 2021; Victora et al, 2016; Surdacka et al, 2024).
Breastfeeding has been associated with a lower risk of autoimmune diseases, allergies,
obesity, and even certain maternal and childhood cancers. In this sense, promoting,
protecting, and supporting breastfeeding should not be understood merely as a

nutritional recommendation but as a public health strategy capable of reshaping diseasze
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trajectories and strengthening collective immunity from the earliest days of life.

5- FINAL CONSIDERATIONS

This study aimed to gather and analyze scientific evidence on the
immunomodulatory role of breast milk, emphasizing its bioactive components,
protective effects, and clinical application perspectives in neonatal and pediatric health.
The synthesis of the fifteen indluded studies consistently demonstrates that human milk
functions as a dynamic immunological system, combining passive immunity - primarily
mediated by secretory IgA - with active modulation of the infant’'s immune response
through antimicrobial proteins such as lactoferrin, regulatory oytokines, and human milk
oligosaccharides (HMOs). Collectively, these elements provide anti-infective and anti-
inflammatory benefits, regulate intestinal microbiota composition, and participate in
epigenetic pathways related to immune maturation and long-term development.

From a clinical care perspective, the findings reinforce that promoting,
protecting, and supporting breastfeeding remains one of the most cost-effective
interventions in neonatal health, with the potential to reduce respiratory and
gastrointestinal infections, hospitalizations, and early inflammatory conditions. In cases
of prematurity or when direct breastfeeding is not possible, donor and pasteurized
human milk emerge as superior alternatives to formulas, preserving a significant portion
of immunological properties. These findings align directhy with public health policies, the
arganization of human milk bank networks, and the ongoing need for multidisciplinary

team training in breastfeeding counseling and dinical management.

From a technological and translational standpoint, promising opportunities are
emerging, including the clinical evaluation of specific HMOs, the therapeutic use of
lactoferrin, and probictics designed to align with the infant gut ecosystem. Although the
literature reports encouraging results, methodological heterogeneity across studies -
regarding outcomss, follow-up duration, and population profiles - and the
predominance of observational designs in part of the corpus limit the strength of
recommendation for certain isolated interventions. Therefore, advancing rigorous
clinical trials with standardized outcomes and stratification by prematurity, delivery

mode, antibiotic exposure, and socioenvironmental context is strongly recommended.
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Finally, there remains a relevant space for research integrating multi-omic
approaches (metagenomics, metabolomics, and epigenomics) and assessing equity in
access to breastfesding practices and benefits, especially among wvulnerable
populations. Investigations into pasteurization processes and alternative processing
technigues that minimize bioactive losses, as well as implementation studies that bridge
evidence with routine practice in primary care and neonatal intensive care, could
accelerate the realworld impact of discoveries. In summary, breastfeeding must be
understood and operationalized as both an immunoprotective and public health
strategy: by combining robust biological knowledge with structural policies and qualified
clinical practices, a concrete pathway is established toward improved neonatal

outcomes and healthier life-course trajectories.
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Maternal and perinatal predictors of breastfeeding effectiveness in women with

gestational diabetes mellitus.

Introduction

Gestational Diabetes Mellitus (GDM) is glucose intolerance that is first
diagnosed in the second or thrid trimester of pregnancy that was not clearly a type 1
or type 2 diabetes before pregnancy (1). Maternal-fetal complications such as
increased insulin production by the fetus, macrossomia, premature labor, neonatal
hipoglycemia, hyperbilirubinemia and postnatal feeding disorders are associated with
GDM (2-4).

Newborns to women with GDM face challenges in the transition to oral
feeding, specially due to neonatal hypoglycemia, contributing to hypotonia and
lethargy, resulting in weak and uncoordinated sucking (3), increased fluctuation in
consciousness, weakened rooting reflex, difficulty latching on, and marked drowsiness
after the start of sucking (2). Additionally, GDM adversely affects breast milk
composition leading to reduced concentrations of insulin and glucose (5), altered fatty
acid profiles (6), and variability in immunoglobulin levels (7). These compositional
changes result in distinct immunological, hormonal, and lipid characteristics of breast
milk. Consequently, the combined impact of GDM on newborn nutrition and
development, and breast milk quality may contribute to early breastfeeding cessation
and the premature introduction of artificial formula (8,9).

According to the World Health Organization (WHO) exclusive breastfeeding
is characterized by the exclusive offering of human milk, without other liquids or solids,
except for rehydration solutions, supplements, or medications. Predominant
breastfeeding refers to the practice in which the infant receives breast milk along with

certain liquids, such as water or herbal infusions, but no other food or milk substitutes.
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Mixed or partial breastfeeding denotes the concurrent administration of breast milk and
other types of milk, including formula or animal milk (10).

It is well documented that exclusive breastfeeding until six months of age
and continued breastfeeding until at least two years (11) reduce neonatal mortality and
prevent acute infectious diseases (10,12), allergic diseases (13) and metabolic
syndrome. Thus, the implementation of personalized clinical protocols, including
specific nutritional monitoring and specialized lactation support in the immediate
postpartum period and during lactation is needed (10,14).

The access to lactation consultants, and continuous monitoring of the
mother-child dyad (15) is equally relevant in reducing early breastfeeding interruption
and the introduction of artificial formula, as well as increasing exclusive breastfeeding
rates until at least 3 months postpartum, which reinforce the importance of health
education with professional support and family involvement for breastfeeding success
(14). Therefore, protecting and promoting breastfeeding is capable of mitigating
disparities in child health, contributing to equity in child development (11).

Despite the importance of breastfeeding and the impact of GDM, it is not
clear the maternal-fetal predictors related to the effectiveness of breastfeeding in
women with GDM. Therefore, the aim of the present study was to identify the maternal
and perinatal predictors involved in the effectiveness of breastfeeding in women with

GDM.

Material and methods
Ethics and Data Obtention
The present study was conducted and approved by the Institutional Ethical

Committee of the Botucatu Medical School of Sao Paulo State University (Protocol

91



Number CAAE 82225617.0.0000.5411). Participants provided written informed
consent, and their data were kept confidential. This retrospective study screened the
data at the Perinatal Diabetes Research Center (PDRC) at the University Clinical
Hospital of Botucatu Medical School (UNESP). Maternal data were obtained from the
Diamater Case Report Form (CRF), and delivery and newborn data were obtained from
the CRF and the MV system. The breastfeeding survey, developed by the researchers,
was conducted by an examiner in a single-blind manner between April 2024 and June

2025.

Study design

Elegibility criteria: Pregnant women with or without GDM, determined by the
75 g oral glucose tolerance test (OGTT).

According to the American Diabetes Association (ADA) criteria (2018) (16),
pregnant woman who underwent fasting 292mg/dl or 1 h 2180mg/ dl or 2 h 2153mg/d|
was allocated to the GDM group. Participants with lower values were placed in the non-
GDM group. Women with previously known type | or Il diabetes, multiple pregnancies,
premature labor, intrauterine fetal death and death of the offspring were not included
in the study. Women who refused consent were excluded.

After attending the inclusion criteria the participants were invited to answer

a breastfeeding survey consisting of 5 questions (Table 1).
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Table 1: Breastfeeding survey applied to GDM and non-GDM women.

Questions Answer
Did you Yes No
breastfeed your
child?
If so: For how Lessthan 2 months 3 months 4 months 5 months 6 months More
long did you 1 month than 6
breastfeed? months
If you stopped Not Problems  Problems Guidance Medical Breast Lack of
breastfeeding, enough related to  related to from family  orientation  problems family
what was the breast the child  you members support
reason? milk or close

friends.
Did the child use Yes No If so: Baby bottle  Pacifier Finger Other
any of these
"pacifiers" in the
first 6 months of
life?
Besides breast None Water Tea Cow's milk  Fruit juice Baby Other
milk, did you give food milk
your baby any
other food during
the first six

months of life?

Also, the participants were invited to answer a questionnaire indicating

which orientations were received on breastfeeding during pregnancy and the first six

months after delivery (Table 2).

Sample size calculation

We identified that for this study 344 people distributed across Non-GDM and

GDM groups were required, considering the simple random sampling, type | and |l

errors equal to 0.05 and 0.20, respectively, incidence of the event of interest equal to

45.8% (12) minimum significant difference of 62%, absence of confounders and a 1:1

ratio between exposure levels.
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Table 2: Questionnaire of orientations received on breastfeeding

Orientations received during pregnancy

Orientations received during the first six
months after delivery

Recommended breastfeeding time
Breastfeeding in the first hour of life

Baby's positioning during breastfeeding

Baby's latch

Do not use artificial nipples

Assist in milk production

Prioritize breastfeeding for the first 6 months

No introduction of water or tea for the first 6
months

Benefits of breastfeeding for the baby
Benefits of breastfeeding for the mother

Received no orientation

Assistance with the first breastfeeding session
Exclusive breastfeeding for 6 months

Assistance with the baby's latch during

breastfeeding

Assistance for positioning the baby

Guidance to prevent breast milk engorgement
Breastfeeding on demand

Do not use artificial nipples

Encourage the baby to breastfeed frequently

Proper hydration for the mother
Healthy and balanced diet

Received no orientation

Control variables

The study considered various maternal and perinatal characteristics potentially
associated with ineffective breastfeeding, especially early interruption of breastfeeding.
These included maternal factors such as maternal age, parity, pre-gestational BMI,
maternal weight gain, maternal biochemical profile (glycemia, phosphorus, sodium,
potassium, vitamin D, cortisol and magnesium), delivery, clinical and breast
complications from delivery until the sixth month postpartum and gestational age at
birth. Factors related to the newborns are newborn anthropometric measurements at
birth, Apgar score, clinical complications of the offspring from delivery until six months
of age, first-hour breastfeeding, 24-hour breastfeeding, breastfeeding until six months

of age, oral habits, and introduction of solid foods. The outcome was early interruption

of breastfeeding.
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Data analysis

Statistical analysis was performed using SPSS 21 software. The
characteristics of Non-GDM and GDM groups were compared using Mann-Whitney
test, Chi-square test or Fisher’'s Exact test. Multiple logistic regression was performed
to determine the effect of each control variables on early interruption of breastfeeding

and types of breastfeeding.

Results
Among the 696 screened patients, 336 women were included in the present
study, distributed in the experimental groups (GDM n=94; and Non-GDM n=241). The

participant flow diagram showing screening, inclusion and exclusion is shown in Figure

GDM and non-GDM patients recruited
from the Diamater Case Report Form
(CRF)

|

Breastfeeding survey application to
non-GDM and GDM women

|

Total number of patients contacted:
696

VAR

‘ Excluded: 360 ‘ Included: 336
Refused consent: 7
Did not respand contact: 348
Fetal death: 5
Non-GDM
GDM (94) (2a7)

Application of the questionnaire of
orientations received on
breastfeeding

|

Total number of
patients: 336

47 women did not
respond

Figure 1: Participant flow diagram showing screening, inclusion and exclusion in Non-GDM and GDM
groups.

289 women responded

AN

Non-GDM
217)

GDM
1)
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The characteristics of pregnant women with and without GDM are shown in
Table 3. The results showed no difference between groups related to ethnicity,
partnership, religion, higher education and consumption of alcohol and drugs. In
contrast, the overall prevalence of previous C-section was higher among women with
GDM (26,1%) compared to non-GDM women (9,9%). Also, 15,4% of women with GDM
developed gestational hypertension against 6,9% of non-GDM women. Although no
difference was found in gestational weight gain, GDM women presented higher
gestational BMI (34,2 +7,5) compared to non-GDM women (30,8 * 8,3). Surprisingly,
the prevalence of exercise practice was higher among women with GDM (25,9%)
compared to non-GDM women (13,1%). The levels of vitamin D, potassium, sodium,
phosphorus, cortisol and magnesium were not different between groups.

Regarding newborn characteristics the results showed that children born to
women with GDM had no difference in newborn size, weight, circumferences, Apgar
score, fetal distress, allergies and expected development compared to children born to
women without GDM (Table 4). In contrast, children exposed to GDM got less sick
(27,7%) in the first six months of age compared to children not exposed to GDM

(42,7%).
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Table 3: Characteristics of women with and without GDM during pregnancy

Non-GDM GDM

Variable Total n (%) m tsd Total n (%) m*sd p
Caucasian 235 197 (83,8%) - 92 80 (87,0%) - ,502
Married 239 105 (43,9%) - 93 51 (54,8%) - ,087
Christian 234 190 (81,2%) - 88  78(88,6%) - ,133
Higher Education 239 67 (28%) - 93  33(35,5%) - ,230
Smoking 104 9 (8,7%) - 53 1(1,9%) - ,166
Alcohol Consumption 221 1(0,5%) - 85 2 (2,4%) - ,188
licit Drugs 224 2 (0,9%) - 85 0 (0,0%) - 1.000
Exercise practice 222 29 (13,1%) - 85 22 (25,9%) - ,010
Previous C-section 222 22 (9,9%) - 88 23 (26,1%) - ,001
Gestational hypertension 231 16 (6,9%) - 91 14 (15,4%) - ,022
C-section 81 32 (39,5%) - 36  19(52,8%) - ,227
Pre-gestational BMI (kg/m?) 231 - 28,1+ 8,1 91 - 31,5+6,9 ,000
Current weight 234 - 79,8+ 17,4 92 - 88,7 +21,3 ,000
Gestational weight gain 231 - 6,6+6,8 91 - 6,5 19,4 ,815
Gestational BMI (kg/m?) 229 - 30,8+8,3 91 - 34,2+7,5 ,000
Fasting blood glucose (mg/dL) 195 - 742+89 62 - 84,8+13,2 ,000
OGTT - Fasting (mg/dL) 177 - 72,0+7,8 32 - 84,8 +11,8 ,000
OGTT - 1h (mg/dL) 177 - 112,1£24,7 32 - 163,6 + 46,4 ,000
OGTT - 2h (mg/dL) 176 - 98,4 + 19,6 31 - 141,5+42,7 ,000
Gestational week 230 - 27,2+3,9 78 - 29,6 £4,9 ,000
Vitamin D 18 - 32,1+12,3 5 - 28,0 £ 14,5 ,351
Potassium 39 - 4,0+0,2 5 - 42+04 ,460
Phosphorus 33 - 40+04 13 - 44+0,8 ,070
Cortisol 18 - 21742 10 - 31,4+359 ,665
Sodium 191 - 136,9+4,8 67 - 136,3 £ 5,2 ,115
Magnesium 25 - 2,0+0,1 8 - 2,0+0,0 ,239

87 - 38,8+1,4 38 - 38,1+1,3 ,018

Gestational age at delivery

BMI, body mass index; OGTT, oral glucose tolerance test; Data are expressed as means * standard
deviations or absolute frequency (n) and percentage (%). The differences between the groups were
compared using the Chi-square test, Mann-Whitney or Fisher’s exact test. Significance p < 0.05. p-
values represent the results from the relevant statistical tests. Percentages are based on the number of

patients responding to each question.
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Table 4: Characteristics of children born to women with and without GDM.

Non-GDM GDM
p-

Variable Total n (%) m * sd Total n (%) m * sd value

Newborn weight (g) 65 - 3233,7 £ 595,2 39 3369,5 £575,9 ,411
Newborn lenght (cm) 41 - 48,4 £ 2,94 24 485+25 ,918
Head circumference (cm) 17 - 34,714 17 340+18 1250
Chest circumference (cm) 17 - 33317 17 33127 ,638
Abdominal circumference (cm) 16 - 30620 17 31,132 /785
Apgar 1st minute 27 - 8,0+£20 25 8,6+0,8 ,317
Apgar 5th minute 27 - 9,1+0,8 25 9,4+0,6 ,106
Apgar 10th minute 27 - 94+0,6 25 9,9+0,3 ,004
Heart rate (bpm) 15 - 131,1 £ 26,6 18 141,7 £ 16,9 ,267
Male newborn 59 31 (52,5%) - 39 18 (46,2%) - ,680
Fetal distress 68 8 (11,8%) - 30 3 (10%) - 1,000
Sick in the first 6 months of age 241 103 (42,7%) - 94 26 (27,7%) - ,012
Allergies 241 33 (13,7%) - 94 12 (12,8%) - ,861
Diaper rash 241 50 (20,7%) - 94 11 (11,7%) - ,059
Skin disease 241 7 (2,9%) - 94 0 (0,0%) - ,197
Cardiac condition 241 3(1,2%) - 94 1(1,1%) - 1.000
Respiratory disease 241 35 (14,5%) - 94 10 (10,6%) - ,380
Sore throat 241 7 (2,9%) - 94 1(1,1%) - ,450
Expected development - 6-month 241 150 (62,2%) - 94 65 (69,1%) - ,256
Expected weight - 6-month 241 162 (67,2%) - 94 63 (67,0%) - 1.000
Sit up on his own - 6-month 241 119 (49,4%) - 94 47 (50,0%) - 1.000

Data are expressed as means * standard deviations or absolute frequency (n) and percentage (%). The
Differences between the groups were compared using the Chi-square test, Mann-Whitney or Fisher’s
exact test. Significance p < 0.05. p-values represent the results from the relevant statistical tests.
Percentages are based on the number of patients responding to each question.

The role of GDM in breastfeeding outctomes is shown in Table 5. The results
showed that GDM has no impact in non-breastfeeding, early interruption of
breasfeeding, exclusive breastfeeding, predominant breastfeeding and partial
breastfeeding. Specifically in predominant breastfeeding the offering of different types
of food were analyzed, such as water, tea, cow’s milk, fruit, fruit juice, baby food and

formula, with no difference between groups.
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Table 5: Effectiveness and types of breastfeeding among women with and without GDM

Non-GDM GDM
Variable Total n (%) Total n (%) p-value
Non-breastfeeding 241 14 (5,8%) 94 5(5,3%) 1.000
Early interruption of breastfeeding 227 67 (29,5%) 89 29 (32,6%) 0,683
Exclusive breastfeeding 241 43 (17,8%) 94 17 (18,1%) 1.000
Predominant breastfeeding 241 70 (29,0%) 94 19 (20,2%) 0,131
Water 241 54 (22,4%) 94 16 (17,0%) 0,299
Tea 241 14 (5,8%) 94 2 (2,1%) 0,252
Cow’s milk 241 7 (2,9%) 94 4 (4,3%) 0,510
Fruit 241 15 (6,2%) 94 8 (8,5%) 0,475
Fruit juice 241 2(0,8%) 94 1(1,1%) 1,000
Baby food 241 13 (5,4%) 94 4 (4,3%) 0,788
Formula 241 93 (38,6%) 94 12 (44,7%) 0,323
Partial breastfeeding 241 128 (53,1%) 94,0 58 (61,7%) 0,193

Data are expressed as absolute frequency (n) and percentage (%). The differences between the groups
were compared using the Chi-square test, Mann-Whitney or Fisher’s exact test. Significance p < 0.05.
p-values represent the results from the relevant statistical tests. Percentages are based on the number
of patients responding to each question.

As demonstrated in Table 6, the multiple logistic regression identified
gestational BMI (OR = 1,438; Cl:1,264-1,636) and the use of silicone nipple (OR =
11,583; Cl: 3,188-42,087), baby bottle (OR = 25,114; CI: 7,900-79,842), pacifier (OR
= 12,096; CI: 2,882-50,761) and soother (OR = 12,084; Cl: 3,576-40,838) as risk
factors to early interruption of breastfeeding. Also, the prevalence of exclusive
breastfeeding is 2,5 times higher among women without partners (OR = 2,511; ClI:
1,334-4,726), and 10% higher each week of gestation (OR = 1,109; ClI: 1042-1,181),
which suggest that gestational age at delivery is crucial to the success of exclusive

breastfeeding.
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Table 6: Multiple logistic regression model to early interruption of breastfeeding, exclusive
breastfeeding and predominant breastfeeding

Outcome Variables RP* 1C95%** p-value
Early interruption of breastfeeding Apgar 5th minute 812 513 1,286 375
Gestational BMI 1,438 1,264 1,636 ,000
Use of silicone nipple 11,583 3,188 42,087 ,000
Use of baby bottle 25,114 7,900 79,842 ,000
Use of pacifier 12,096 2,882 50,761 ,001
Use of soother 12,084 3,576 40,838 ,000
Gestational hypertension 1,127 659 1,928 662
Exclusive breastfeeding Partnership 2,511 1,334 4,726 ,004
Gestational age 1,109 1,042 1,181 ,001
Predominant breastfeeding Higher education 354 121 1,031 057
Gestational age ,921 ,837 1,012 ,088

BMI, body mass index; * Odds Ratio; ** 95% Confidence Interval for Odds Ratio. Significance p < 0.05.
p-values represent the results from the relevant statistical tests.

Considering that GDM was not a risk factor to early interruption of
breastfeeding in the present study, we also investigated the impact of orientations
received during pregnancy and after delivery (Table 7) by general people and health
professionals. The results showed that GDM women received more orientations by
general people (91,8%) and health professionals (92,5%) during pregnancy regarding
prioritize breastfeeding for the first six months compared to non-GDM women (75,4%
and 77,0%, respectively). Also, GDM and non-GDM women received similar
orientations after delivery, which might explain the similarity between groups in the

breastfeeding outcomes.
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Table 7: Orientations received during pregnancy and after delivery

Non-GDM GDM
Orientations during n (%) n (%) p-value
pregnancy
Recommended breastfeeding time General 174 (84,1%) 44 (87,7%) 0,569
Health professional 162 (86,6%) 60 (89,6%) 0,669
Breastfeeding in the first hour of life General 160 (77,3%)  61(83,6%) 0,317
Health professional 148 (79,1%) 57 (85,1%) 0,368
Baby's positioning during breastfeeding General 161 (77,8%)  61(83,6%) 0,319
Health professional 152 (81,3%) 57 (85,1%) 0,578
Baby's latch General 157 (75,8%) 61(83,6%) 0,193
Health professional 150 (80,2%) 58 (86,6%) 0,273
Do not use artificial nipples General 141(68,1%)  55(75,3%) 0,299
Health professional 131 (70,1%) 53 (79,1%) 0,202
Assist in milk production General 110 (53,1%) 44 (40,3%) 0,339
Health professional 105 (56,1%) 41 (61,2%) 0,565
Prioritize breastfeeding for the first 6 months General 156 (75,4%) 67 (91,8%)  0,002*
Health professional 144 (77,0%) 62 (92,5%) 0,006*
No introduction of water or tea for the first 6 months ~ General 159 (76,8%) 59 (80,8%) 0,517
Health professional 148 (79,1%) 53 (79,1%) 1,000
Benefits of breastfeeding for the baby General 155 (74,9%) 60 (82,2%) 0,257
Health professional 143 (76,5%) 56 (83,6%) 0,234
Benefits of breastfeeding for the mother General 114 (55,1%) 47 (64,4%) 0,172
Health professional 104 (55,6%) 44 (65,7%) 0,194
Orientations in the first
6 months after delivery
Assistance with the first breastfeeding session General 151(72,9%)  61(83,6%) 0,081
Health professional 142 (75,9%) 57 (85,1%) 0,166
Exclusive breastfeeding for 6 months General 151 (72,9%) 55(75,3%) 0,759
Health professional 139 (74,3%) 50 (74,6%) 1,000
Assistance with the baby's latch during
breastfeeding General 166 (80,2%) 62 (84,9%) 0,484
Health professional 157 (84,0%) 57 (85,1%) 1,000
Assistance for positioning the baby General 153 (73.9%) 58 (79,5%) 0,430
Health professional 144 (77,0%) 54 (80,6%) 0,609
Guidance to prevent breast milk engorgement General 108 (52,2%) 40 (54,8%) 0,785
Health professional 103 (55,1%) 37 (55,2%) 1,000
Breastfeeding on demand General 137 (66,2%) 45 (61.6%) 0,480
Health professional 128 (68,4%) 42 (62,7%) 0,450
Do not use artificial nipples General 137 (66,2%) 44 (60,3%) 0,394
Health professional 127 (67,9%) 42 (62,7%) 0,453
Encourage the baby to breastfeed frequently General 108 (52,2%)  41(56,2%) 0,587
Health professional 100 (53,5%) 35 (52,2%) 0,887
Proper hydration for the mother General 128 (61,8%) 44 (60,3%) 0,889
Health professional 118 (63,1%) 40 (59,7%) 0,661
Healthy and balanced diet General 126 (60,9%) 45(61,6%) 1,000
Health professional 117 (62,6%) 42 (62,7%) 1,000
The orientations were crucial to the effectiveness of
breastfeeding General 183 (88,4%) 65 (89,0%) 1,000
Health professional 168 (89,8%) 59 (88,1%) 0,818

Data are expressed as absolute frequency (n) and percentage (%). The differences between the groups
were compared using the Chi-square test, Mann-Whitney or Fisher’s exact test. Significance p < 0.05.
p-values represent the results from the relevant statistical tests. Percentages are based on the number
of patients responding to each question.
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Discussion

Considering the impact of GDM on maternal—fetal health and the importance of
breastfeeding for promoting the health of both women and newborns, identifying
maternal and perinatal factors associated with early breastfeeding interruption
becomes relevant for guiding clinical interventions and public health policies. The
present study presents the following main findings: (1) the maternal variables analyzed
were similar between women with and without GDM, except for physical activity
practice and gestational BMI, which was higher in the GDM group compared to the
non-GDM group; (2) newborns of women with and without GDM also presented similar
characteristics, differing only in the prevalence of diseases during the first six months
of life, which was higher among children of women without GDM; (3) GDM did not
negatively impact the effectiveness or types of breastfeeding; however, factors such
as the use of silicone nipple shields, pacifiers, feeding cups, and bottles were identified
as risk factors for early weaning, while gestational age and the absence of a partner
were essential for the success of exclusive breastfeeding; and (4) women with and
without GDM received similar guidance during pregnancy and after childbirth, both
from healthcare professionals and from the general public.

Some demographic factors, such as ethnicity, marital status, religion,
educational level, and alcohol and drug consumption, did not show statistical
significance in the present study, corroborating evidence from the literature indicating
the absence of a direct association between ethnic background, exclusive
breastfeeding, early weaning, and, as also demonstrated in this study, the occurrence
of GDM (17). In addition, the relationship between variables such as marital status,
educational level, and religion with early weaning and GDM appears to be subjective,

heterogeneous, and context-dependent (14,18). Therefore, these variables cannot be
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considered determinants. Likewise, biological factors such as serum vitamin D levels,
micronutrients (including magnesium, potassium, sodium, and phosphorus), and
cortisol also did not demonstrate a statistically significant association with the presence
of GDM or with early weaning, corroborating the literature, which likewise does not
show an association between these factors and breastfeeding duration or
breastfeeding success (19).

Unexpectedly, physical activity practice was more frequent among women with
GDM when compared to women without the condition. This result may be explained
by the fact that data collection considered physical activity during pregnancy, a period
in which women diagnosed with GDM receive greater guidance and encouragement to
adopt healthy habits, including physical exercise, which is essential for glycemic control
(20).

Women with GDM presented a higher BMI compared to those without GDM,
reflecting the strong association between obesity and glucose intolerance during
pregnancy, in which excess maternal weight is an important metabolic determinant for
the development of the condition (21). Furthermore, the data demonstrated that 15.4%
of women with GDM developed gestational hypertension, whereas 6.9% of women
without GDM developed this condition. This finding is also supported by robust studies
demonstrating that the risk of obstetric complications, including hypertensive disorders
of pregnancy, is more frequent among women with elevated BMI, and that increased
BMI is a well-established risk factor for both GDM and gestational hypertension or
preeclampsia (21,22).

Regarding fetal and neonatal characteristics, the present study demonstrated
that children born to women with GDM did not present significant clinical differences,

such as birth weight and length, body circumferences, Apgar scores in the first minutes
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of life, fetal distress, or physical development appropriate for gestational age,
particularly when prenatal care and glycemic control were adequate. However, children
exposed to GDM were less frequently ill (27.7%) during the first six months of life
compared to children not exposed to GDM (42.7%), suggesting that intrauterine
exposure to an altered metabolic environment and to the maternal immunological
profile may modulate the maturation of the newborn’s immune system, influencing
responses to infections during the first months of life (23).

Concerning breastfeeding, the present study found that GDM does not have a
direct impact on the absence of breastfeeding, early weaning, or exclusive,
predominant, or partial breastfeeding. However, other factors directly influenced early
weaning, such as the use of silicone nipple shields (onefold increase in risk), pacifiers
(12-fold increase in risk), bottles (25-fold increase in risk), and feeding cups (12-fold
increase in risk). These findings corroborate the literature, which identifies a consistent
association between pacifier use and early interruption of exclusive breastfeeding
before six months, reinforcing the need to limit this practice to promote prolonged
breastfeeding (24). In addition, the introduction of artificial nipples, such as bottles, may
be associated with unfavorable feeding behaviors, including reduced frequency and
effectiveness of suckling at the breast, which may decrease nipple stimulation and,
consequently, milk production, contributing to early weaning (24,25).

Another factor influencing breastfeeding is gestational age. The present study
demonstrated that the prevalence of exclusive breastfeeding increases by
approximately 10% with each additional week of gestation. This finding reinforces that
gestational age at delivery is an essential factor for the success of exclusive
breastfeeding, explained by greater physiological maturity, which provides better

coordination of sucking and swallowing, reduced need for assistance in neonatal units,
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and a lower likelihood of clinical complications that hinder the initiation and
maintenance of exclusive breastfeeding, thereby increasing the chances of exclusive
breastfeeding during the first weeks of life (26).

Unexpectedly, the present study demonstrated that the prevalence of exclusive
breastfeeding was 2.5 times higher among women without a partner, a finding that
contrasts with most evidence in the literature, which generally identifies partner support
as a positive factor for maintaining breastfeeding (27). This divergence may be related
to specific characteristics of the sample, such as greater maternal autonomy in
decision-making regarding infant care, stronger mother—child bonding, or the presence
of alternative support networks (family members, health services, and community
groups), which may have replaced, or even surpassed, the support traditionally
attributed to a partner.

Although at first glance our findings appear to contradict the consensus in the
literature regarding partner support, they are also plausible when considering that not
all spousal support is effective or even positive. The literature indicates that the mere
presence of a partner does not guarantee active and encouraging support for
breastfeeding; in many cases, ambivalent or negative partner attitudes may, in fact,
undermine maternal confidence and hinder the practice of exclusive breastfeeding.
Reviews and meta-analyses also indicate that partner-involved interventions do not
always result in improved breastfeeding rates, and that the type of support (for
example, active encouragement versus discouraging comments) is an important
determinant of these outcomes (28,29). Therefore, our results may reflect scenarios in
which the presence of a partner does not translate into real support, whether due to a
lack of practical involvement, maternal perceptions of inadequate support, or even

conflicting pressures and expectations within the family unit, suggesting that beyond
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mere presence, the quality and nature of the support provided by the partner are crucial
factors influencing the duration of exclusive breastfeeding.

Regarding the guidance received during pregnancy and after childbirth, the
present study demonstrated similarity in counseling on fundamental breastfeeding
practices, such as recommended breastfeeding duration, breastfeeding within the first
hour of life, infant positioning, proper latch, avoidance of artificial nipples, and the
benefits of breastfeeding for both mother and child. This similarity suggests that, in the
context of this study, access to basic breastfeeding guidance occurred in a relatively
equitable manner between groups, regardless of the presence of GDM, which is a
relevant finding from the perspective of equity in prenatal care. Although no statistically
significant differences were detected, the high frequency of counseling in both groups
reinforces the importance of health education as a central strategy for promoting
breastfeeding (30).

Still about counseling during pregnancy, it was observed that women with GDM
received more information about the importance of exclusive breastfeeding until the
sixth month, both from healthcare professionals (92.5%) and from the general public
(91.8%), compared to women without GDM (77.0% and 75.4%, respectively). This
finding highlights the central role of healthcare professionals in the prenatal follow-up
of pregnant women with GDM, as this condition requires greater clinical surveillance
and favors more frequent contact with the multidisciplinary healthcare team, thereby
expanding opportunities for targeted educational interventions (14).

Evidence from reviews and meta-analyses demonstrates that qualified
professional counseling during pregnancy is strongly associated with increased rates
of exclusive breastfeeding at six months, especially in populations at higher metabolic

risk, such as women with GDM, in whom breastfeeding plays a fundamental role in
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reducing neonatal complications and improving maternal glycemic control in the
postpartum period (14,31). Additionally, the greater exposure of women with GDM to
guidance from the general public may reflect greater social circulation of information
related to the risks and care associated with the condition, reinforcing social norms
favorable to breastfeeding. Although informal counseling does not replace technical
guidance, studies indicate that social and community support acts as an important
reinforcement for adherence to professional recommendations, contributing to
maternal decision-making and the maintenance of exclusive breastfeeding during the
first months of life. Thus, the findings suggest that the combination of structured
professional counseling and expanded social support may be especially beneficial for
promoting breastfeeding among women with GDM (32).

In the analysis of guidance received during the first six months postpartum, no
statistically significant differences were observed between groups, indicating a similar
distribution of breastfeeding-related information. This finding suggests that, regardless
of the group analyzed, mothers had comparable access to fundamental guidance, such
as assistance with the first feeding, latch management, infant positioning, and
prevention of complications such as breast engorgement. The homogeneity of these
results may reflect a standardization of counseling practices within health services,
which is positive from the perspective of equity in care, as discussed previously.
However, the absence of differences also indicates that factors beyond the receipt of
guidance itself may exert a greater influence on breastfeeding-related outcomes, such
as family support, especially from the partner, socioeconomic conditions, and the
continuous support offered to women in the home setting (27,32).

In conclusion the present study showed that GDM is not a predictor of the

effectiveness of breastfeeding, which may be explained by the similar orientations
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received during pregnancy and after delivery between non-GDM and GDM women. In
contrast, the use of silicone nipple, pacifiers, feeding cups and bottles are predictors of
early interruption of breastfeeding. Also, higher gestational age and the absence of a

partner were predictors for the success of exclusive breastfeeding.
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Secao 4
Perspectivas
Academicas e Cientificas




Pensar nas perspectivas nesta fase final do mestrado, me fez rever todo o
processo vivido até aqui e me estimulou ainda mais a cumprir esta etapa que é tao
tensa e que exige dedicagao, as vezes, até além da nossa capacidade. A formagao
no mestrado até o momento, fortaleceu e ampliou a perspectiva de iniciar a carreira
docente e de pesquisadora.

Para a continuidade da busca do conhecimento e na colaboragdo para
melhorar a assisténcia a mulher, a proposta € permanecer como aluna de Doutorado,
na mesma linha de pesquisa desta trajetéria e continuar colaborando com o grupo.

Espero poder levar o conhecimento e principalmente beneficiar as mulheres e

seus descendentes, ao longo desta nova etapa da minha vida.
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BREAST MILK AS AN IMMUNOMQODULATOR: SCIENTIFIC ADVANCES
AND CLINICAL PERSPECTIVES IN NEONATAL HEALTH

Cynthia de Paula Costa Borba, Rodolfo de Oliveira Medeiros, Aline Maria Noli Mascarin,
Juliana Pascon dos Santos, Cristiano Machado Galhardi, Roberto Giovanetti Mendes
Meto, Livia de Oliveira Alves, Fébio Augusto Freiria Barbosa, Wilson Bernardo Silva,
Percyleine Pelegrine Herculiani, Maria Beatriz Correa Aneli, Camila Cristina Andrade
Sava, Alexandre Goes Borba, Jaddy Costa Rodrigues, Angélica Mercia Pascon Barbosa
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REVISAD INTEGRATIVA DA LTERATURA
ABSTRACT

This study aimed to gather and analyze scientific evidence on the immunomodulatory role of
breast milk, with emphasis on its bioactive components, protective effects, and clinical
implications for neonatal health. It is an Integrative Literature Review, grounded in the principles
of Evidence-Based Practice. The research question was structured according to the PICo strategy,
considering newboms and infants as the population, the immunomodulztory and bicactive
effects of breast milk as the phenomenon of interest, and neonatal heafth as the contest.
Searches were conducted between August and September 2025 in the PubMed, SciELO,
ScienceDirect, and LILACS databases. Studies published between 2016 and 2025, in Portuguess
and/or English, g the i 2 of human milk were included.
Selection followed the PRISMA protocal and the Joanna Briggs Institute (1BI] levels of evidence.
Fifteen studies met the inclusion criteria, demanstrating that breast milk functions as a dynamic
i togical system capable of combining passive immunity - primarily medisted by secretory
IgA - with active modulation of the infant’s mmune response through molecules such as
lactoferrin, cytokines, and human milk oligosaccharides [HMOs). These elements exert
antimicrobial, anti-inflammatory, and epigenetic actions, promoting intestinal microbiota
balance and immune system maturation. Beyond its protective functions, human milk shows
therapeutic potential, notably through the use of donor and pasteurized milk in cases of
prematurity. It is concluded that breastfeeding is an effective, safe, and low-cost intervention to
reduce neonatal morbidity and mortality and to strengthen long-term immunity.

s: Human milk; Immunomodulation; Breastfeeding; Newbom; Human milk
oligosaccharides
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Anexo 4 — capitulos do livro

CAPITULO 27

RELACAO ENTRE OBESIDADE MATERNA E INCIDENCIA DE

MACROSSOMIA FETAL

Cynthia de Paula Costa Barba
[#lia Karoline Viana Fabt
Jaddy Costa Rodrigues

RESUMO

Intredtogio: A cbesidade Materna represesta wm dmportante faor de fisco esnitrico, asseciada 3 destechos
= mais Televantes,
mucrersomia fetal, que aumests 4 incdincis de oesriana, cossplicaches no parte ¢ murhidades seonsis
Métode: Trata-se de uma revisio narraniva da literstura, orieatada pel PICo, a gaal P =
chesidae; | = ocorrénca de macrossomia fetal; Co = impacto nos desfrchos maternos « nepnatas. A buscs
35 bises Py INE, SGELO, Scopus ¢ Web of Scence. Incluinds artiges
publicades entre 2015 ¢ 2025, nos idiomas. M'llrufs c©inglés. Resultados: Os estudos revisados apontaram gue 3
cbesidade MATEIMA AUMESTa SERIGCACVAmEnte 3 INCGdEnda de MACTOSSOMIA Mesmo apis controle Ge latores de
confusdo. A assocacdo mostron padrio doss- « ot Intensificads =3 presenca de diabeees mestus
gestaconal. Alim das complicagies ohstitricas imadiatas, verificn-se sssociaclo cam maiar frequimcis de
distacsa, laceraghes maternas, hipoglicemia neonacal ¢ necessidace de internacdo em UT1 neonatal. Discassao: 4
macrossamsa assoctads 3 obesidade matersa decorre de miltiplos mecanismos. inchamdo restséacta msulinica,
Hiperglicemia relativa, akeragles bormocals ¢ makor transpecte de nutriestes pels placesta Esses Gitores

um amblente propico 30 fetal excessivo. As repercusstes dinicas
wanscendens o perfado perinatal, infleencando o risce micabdlico na InGnca ¢ vida adulta. Consideragies fnais:
A pa fetal o
fartulecimento do pes-=atal de alto risos, alisdo 4 i pats
reduxir promover selh, bes de sa0de materno-tezal

Palavras-chir

1. INTRODUGAO

: Obesidade matirang; Macrossomia; Gestagio.

A ohesidade materna representa um das maiores desafies da sadde péblica
contemporinea, em virtude de seu crescimenta progressivo ¢ Impacta direto nos desfechos
obstétricos e neonatais. Estima-se que mais de um tergo das gestantes em paises desenvolvidos
e uma proporgdo crescente em paises em desenvelvimento apresentem sobrepeso ou
obesidade no inicio da gravidez Esse cendrio preocupa ndo apenas pelos riscos & satde
materna, como hipertensao gestacional, diabetes mellitus ¢ parto cesareo, mas também pelo
Impacto adverso no crescimento e desenvolvimento fetal (Kalantari et al, 2024),

Entre as complicaghes fetais mais a materna des B

macrossomla, definida como peso ao nascer acima de 4,000 ou 4500 gramas, conforme
diferentes critérios. Essa condigio aumenta a probabilidade de parto distécice, laceragbes
matermas, hemorragia pés-parto e

como € trauma a9

nascer. Além dos riscos imediatos, criancas nascidas macrossdmicas apresentam maior
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CAPITULO 8

LEITE HUMANO COMO TERAPIA: POTENCIAL IMUNOMODULADOR

APLICACOES FUTURAS

Cynthia de Paula Costa Borba
Jaddy Costa Rodrigues
Fabiola Cassab
Jilia Karoline Viana Fahi
Angélica Mércia Pascon Barbosa

RESUMO

I £ im P Bbolly i e

citocinas, lactofernina, célubas-tronco, exsssomos e

Epstive di
male recentes sobee o potencial tesapdution ‘0 hete hueme, coen fovo em saas 3 es imunobicligicas ¢
possivels asos cinicos funares. A busca foi Tealwada eas bases PubiMed, Scopus, LILACS ¢ Sdencedirec,
ocsiderando estudos publicados entre 2013 ¢ 2024. Os resultados revelam gue o leit: humano tontribui
ativamente para @ prevengdo de doengas em peonatas, espedalmente prematuros, além de apresentar
aplivayies tipicas promissorns em dermatites, infrogies owilanes ¢ lesbes murocutineas. Embora os heneficos
smjam consistentey, persistem desafios quanto § padronsagia da coleta e wsn werapdutiog, bem ome spedos
itiaeas ¢ bagisticas. Cinelul-se que o e amann deve ser enmpeeen dics oo us agente imenabioligio naueal,
coen patescial de aplicagio clinica em cantestos diversos, sebretude na 2sencio perinatal. & valormacio de sua
dimenste terapiatics pode representar um avango significative nas estraségas de osdade em slde materno-
infameil.

Rl F CR I

1. INTRODUGAD

0 aleltamento materno & uma pratca milenar e universal, amplamente reconbecida por
suas contribuighes & sadde infantl, ao fortalecimento do vinculo materno e & reducio da
martalidade neonatal, A Organizagio Mundial da Saide (OMS) ¢ o Fundo das Naghes Unidas
para a Infancia [UNICEF) recomendam o aleitamenta exclusiva até o5 seis meses de vida, ©
complementado até pela menas dois anos, dada sua comprovada eficicia na prevencio de

infecgBes, no d &na redugia de riscos 3 longs prazs, daengas

crimicas nild tr Embura tradici por seu valor ici o
leite humana & hoje entendido coma um fluido vive, dindmico e imunologicamente ative, cuja

|AsdalsL A sl s —

em diversos eampus d

ica segue
conhecimento (Faria; Silva; Fassberg Z023; 0PAS, 2024).
Mas dltimas décadas, a ciéncia tem ampliado significativamente a compreensho sobre os

componentes bloativos do leite humane. Entre as principais descobertas estho a presenca de

células-tronca, i limas, fatores de interleucinas, microRNA
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A Universidade de Marilia - UNIMAR, nos termos do artigo 111, paragrafo 1°
do seu Regimento Geral, certifica que

Mnimar
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participou do " :

V CICLO DE PALESTRA EM SAUDE DA MULHER E PEDIATRIA % l .

. no dia 05 de novembro de 2025, promovido pelo(a) Liga Estudantil de Salide da Mulher (LESMU), Liga Académica de Pednatr;b:
¢ 8 e Neonatologia (LAPEN) e Liga Académica de Cirurgia Pediatrica (LACIPE) da Unimar tq [
L 2 com carga horaria total de 7(sete) horas. o) .
% -
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Cynthia De Paula Costa Borba
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Marilia-SP.
A mesma faz parte da Equipe de colaboradoras da Liga e possui a funcéo de
auxiliar as alunas da graduago quando ario, além de tar a

coordenadora quando a mesma néc pode estar presente.

Livia Grous Gabini
Presidents

Hordona
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Area Tematica:
Versdao: 2
CAAE: 75196423.3.0000.5411
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Patrocinador Principal: Financiamento Préaprio

DADOS DO PARECER

Mumero do Parecer: 6.953.949

Apresentagio do Projeto:

As informagbes descritas nos campos ;Apresentacdo do Projetog, ¢ Objetivo da Pesquisa; e ;Avaliagdo
dos Riscos e Beneficios; foram retiradas dos documentos e arquivo - Informagdes Basicas da Pesquisa
com data de 02/07/2024.

Introducéo (breve):

A recomendatdo da Organizag&oe Mundial de Salde do Ministério da Saude (MS) é que toda crianga receba
aleitamento materno exclusive (AME) até os seis meses de vida. Quando ocorre descontinuidade do
aleitamento antes deste periodo & considerado desmame precoce. O desmame precoce pode ter causa
multifatorial que inclui situagdes matemas como ser primigesta mées com faixa etdria jovem, ingurgitamento
mamaérie, mamilos dolorosos, trauma mamilar, abcessos mamarios, dificuldade de amamentar no pés-parto

imediato, nicio tardio da amamentagio, auséncia de amam iva na , auséncia de
informagdes sobre as vantagens e manejo da amamentagéo, falta de apoio patermo, maes trabalhadoras,
uso de tabaco e dlcool e causa relacionadas ao filhe como baixo peso ao nascer, uso de bicos artificiais,
alteracdo oral anatdmica-funcional, auséncia da amamentagéo na primeira hora de vida e recém-nascido
(RM) com menor prontid&o oral come os nascidos de mées com diabetes mellitus gestacional (DMG). ©
DMG & alteragio metabdlica, detectada ao inicio ou durante a gestago, caracterizada por aumento da

glicemia, ocasionando hiperglicemia matema, que

Enderego:  Chacara Butignolli . sin
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