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IMPORTÂNCIA 
DAS 
INFECÇÕES 
NAS UNIDADES 
NEONATAIS



2.944.932 • Número de nascidos vivos

35.864 • Total de óbitos infantis 
(até 1 ano de vida)

0 a 6 dias
53%

7 a 27 dias
17%

28 a 364 dias
30%

A infecção é causa importante de morte no 
período neonatal

Fontes: MS/SVS/DASIS - Sistema de Informações sobre Nascidos Vivos - SINASC
MS/SVS/CGIAE - Sistema de Informações sobre Mortalidade - SIM

0 a 27 dias: 18.866 óbitos

Principais causas:
• Prematuridade
• Anomalias congênitas
• Asfixia neonatal
• Infecções

Brasil, 2018



80% dos recém-nascidos com infecção 
bacteriana apresenta alguma alteração clínica

• Desconforto respiratório Hepatomegalia
• Letargia Pneumonite
• Irritabilidade Rash cutâneo
• Inapetência Meningite
• Vômitos
• Icterícia

Quadro clínico inicial pode ser su0l e inespecífico:

• Meningite OGte média
• Osteomielite Infecção urinária
• Artrite sépGca

Infecções localizadas com manifestações tardias:



POR QUE O RN
É TÃO
VULNERÁVEL A 
INFECÇÕES?



thus a highly effective means of host protection that is tightly
regulated yet could readily be manipulated, providing a distinct
avenue to enhance early life protection from infection (Rochette
et al., 2015).

Physical Barrier Functions Are Enhanced by
Antimicrobial Effector Molecules
Protective barrier functions include physical and chemical com-
ponents of placenta, skin, and mucous membranes. The outer-
most layer of the skin acts as a physical barrier; however, its
toughest layer, the stratum corneum, only fully develops during
the first two weeks of life (Figure 2, Skin) (Marchant et al.,
2013). As some measure of counterbalance, the skin of full-
term newborns displays high production of antimicrobial pro-
teins and peptides (APPs). APPs are in fact expressed in an
age-dependent pattern by nearly all human cells that have
been exposed to microbes (Wiesner and Vilcinskas, 2010). Ex-
amples of APPs include defensins such as human b-defensins,
bactericidal/permeability-increasing protein (BPI), whey acidic
protein motif-containing proteins, secretory leukocyte protease
inhibitor, elafin (antiproteinase 3; skin derived antileuko-protein-
ase), lactoferrin, and lysozyme (King et al., 2007; Wiesner and
Vilcinskas, 2010). The skin in particular produces b-defensins

and cathelicidins (Dorschner et al., 2003). Of note, a waxy
coating (vernix caseosa) produced by fetal sebaceous glands
in utero covers the full-term newborn as a microbicidal shield
for the first few days of life. The vernix contains multiple APPs
such as lysozyme, b-defensins, ubiquitin, and psoriasin, as
well as antimicrobial free fatty acids (Tollin et al., 2005). As the
vernix caseosa is mainly formed during the last trimester of
gestation, the preterm newborn is left relatively more exposed
and vulnerable (Marchant et al., 2013).
Similar to the skin, the host defense of the intestinal mucosa

via expression of APPs is also developmentally regulated and
equally dependent on colonization with beneficial microbes
(Figure 2, mucous membranes) (Hornef and Fulde, 2014). The
small intestinal epithelium of neonatal mice expresses the
cathelicidin cathelin-related antimicrobial peptide (CRAMP)
that exerts antibacterial activity against commensal and patho-
genic bacteria. Production of Paneth cell-derived APPs like cryp-
tidins and cryptin-related sequence (CRS)-peptides on the other
hand begins only after birth, due to the delayed appearance of
small intestinal Paneth cells during the postnatal period. Intesti-
nal epithelial CRAMP expression wanes after the postnatal
period, reflecting a switch in the APP repertoire and production
site from epithelial CRAMP expression to Paneth cell-secreted
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Figure 2. Ontogeny of Fetal, Neonatal, and
Infant Host Defense
Host-protective barrier functions include physical,
chemical, and functional components of the
epithelial of skin and mucous membrane of the
fetus, neonate (birth to 28 days of age), and infant
(1 month – 1 year of age). These have to be un-
derstood in the context of age-specific develop-
mental challenges as outlined near the top of the
figure.
(A) Skin: While physical and chemical barriers are
reduced early in life, especially in the preterm, the
vernix caseosa and skin epithelia of full-term
newborns robustly expresses APPs.
(B) Mucous membranes: In parallel with and
induced by an increasingly complex microbiota,
the newborn intestinal mucosal epithelium rapidly
changes structurally with increase in crypts, and
crypt-based Paneth cells, as well as functionally
with increasing APP expression (Maynard et al.,
2012).
(C) Blood: The composition of neonatal blood is
distinct, with relatively low concentrations of
complement components and APPs (Dorschner
et al., 2003; Hackam et al., 2013; Hong and Lewis,
2015; Hornef and Fulde, 2014; Marchini et al.,
2002; Tourneur and Chassin, 2013; Underwood
et al., 2005; Visscher and Narendran, 2014;
Yoshio et al., 2003) and high concentrations of the
immunosuppressive purine metabolite adeno-
sine. Plasma also contains maternal antibodies
transferred beginning mid-gestation, and supple-
mented by postnatal factors derived from
breastmilk (Hanson and Korotkova). Innate im-
munity is detectable from the end of the first
month of gestation, with changes driven largely by
the increasing exposure to environmental mi-
cobes (De Kleer et al., 2014; Dowling and Levy,
2014; Kollmann et al., 2012; Pettengill et al., 2014;

Vermijlen and Prinz, 2014). Neonatal APCs such as bloodmonocytes express PRRs (e.g., TLRs) with distinct functional responses including limited Th1-polarizing
cytokine production to most stimuli. Age-dependent differences in activity of interferon response factor (IRF) transcription factors as well as epigenetic changes
contribute to this cytokine ontogeny (Buffen et al., 2014; Danis et al., 2008; Kleinnijenhuis et al., 2015). Adaptive immunity develops from 4 weeks of gestation
onwards, with changes driven by an evolving chimerism reflecting fetal (liver-derived, shaded cells) Treg-rich lymphocytes and more adult-like (bone marrow-
derived, not shaded cells) lymphocytes (Krow-Lucal andMcCune, 2014) with distinct epigenetically encoded functional programs (Hanson and Korotkova, 2002;
White et al., 2006).
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Desenvolvimento do sistema imunológico



QUAIS SÃO AS 
VIAS DE 
TRANSMISSÃO
DE INFECÇÃO
AO FETO E AO
RECÉM-
NASCIDO?



Vias de transmissão da infecção ao 
feto e recém-nascido

Intra-útero (via hematogênica transplacentária):
Estado imunitário materno
CaracterísFcas do agente
Idade gestacional de aquisição da infecção materna

Durante o parto:
Transfusão materno-fetal
Ascensão de microorganismos para a cavidade amnióFca
Aspiração de líquido amnióFco contaminado
Contato de pele e mucosas do RN com sangue, secreções 
genitais ou fezes maternas

Período pós-natal:
Transmissão por tratos respiratório e gastrintesFnal
Contato cutâneo (direto ou indireto)
Aleitamento materno



Bactérias, toxoplasmose, 
rubéola, CMV, sífilis, 
varicela, parvovírus, HIV

Bactérias, herpes 
simples, hepatites B/C

• Transmissão fecal-oral
• Via respiratória
• Aleitamento materno
• Contato direto: mãe, 

equipe assistencial, 
equipamentos

Vias de transmissão de infecção 
ao feto e  recém-nascido



COMO 
PREVENIR
INFECÇÕES 
NAS UNIDADES
NEONATAIS?



Diferentes cenários 
e condições



UTI neonatal

Baixo risco:
RN em boas condições
Permanece todo o tempo com 
a mãe
Cuidados oferecidos pela mãe
Internação curta

Alto risco:
RN em estado grave
Permanece em incubadora ou berço 
aquecido
Cuidados oferecidos pela equipe 
assistencial
Internação prolongada

Alojamento conjunto



Melhorar defesas 
do hospedeiro

Identificar RNs 
de alto risco

Reduzir 
exposição a 

agentes 
patogênicosHigiene das mãos

Cuidados com disposiGvos 
invasivos

Cuidados com ambiente
Uso racional de anGbióGcos

Leite humano
Vacinação materna

Uso de imunoglobulinas e 
anGcorpos monoclonais

Vacinação
Contato pele a pele

Reforçar estratégias 
de prevenção em RNs 

de alto risco

The traditional pathogen-centric approach has led to the suc-
cessful development of childhood vaccines that prevent !2.5
million deaths each year worldwide (B€arnighausen et al., 2014;
Clemens et al., 2010; Levine, 2011; UNICEF, 2014). However,
vaccine-mediated prevention of infections occurring at birth or
soon after birth is limited by reduced or slower immune re-
sponses to a number of vaccines administered in early life. In
the future, it might be possible to enhance responses to early
life vaccines by inclusion of novel adjuvants that demonstrate
age-specific immune-enhancing activity (Oh et al., 2016; van
Haren et al., 2016b). In the meantime, maternal immunization
offers an attractive complement to newborn and infant immuni-
zation because it allows the transfer of high quality pathogen-
specific immunoglobulin G (IgG) across the placenta, effectively
protecting the newborn and young infant. Maternal immunization
has already proven effective in reducing neonatal and infant
disease due to tetanus, pertussis, and influenza, and might
become a central component of the control of group B strepto-
coccus (GBS) and RSV infections in young infants (Amirthalin-
gam et al., 2014; Beigi et al., 2014; Dauby et al., 2012; Lindsey

et al., 2012; Lindsey et al., 2013; Niewiesk, 2014; Saso and
Kampmann, 2016; Vidarsson et al., 2014). Further progress on
this pathogen-specific focused avenue has however been
limited by our current lack of understanding the mechanistic
requirements to induce protective immunity (Iwasaki and
Medzhitov, 2015; Koff and Schenkelberg, 2016).
It is increasingly appreciated that young infants can be

protected from infectious pathogens through non pathogen-
specific mechanisms. For example, vaccines have effects
beyond inducing classic antigen-specific T and B cell-mediated
adaptive immune responses targeting a specific pathogen (Aaby
et al., 2014). Protective heterologous (‘‘non-specific’’) effects of
vaccines have been demonstrated for live attenuated vaccines
such as Bacillus Calmette–Guérin (BCG), oral polio, andmeasles
vaccines, all of which reduce morbidity and mortality far beyond
that attributable to prevention of the target disease (Aaby et al.,
2014; de Castro et al., 2015; Goodridge et al., 2016; Lund et al.,
2015; Sørup et al., 2014). Of note, BCG activates autophagy as
part of CAI (Buffen et al.), iron sequestering as part of nutri-
tional immunity (Kochan et al., 1969), epigenetic changes of

ProbioticsNewborn/infant
immunizationBreastfeeding

Gut
Direct colonization

resistance

Indirect colonization
resistance

Enhanced
intestinal immunity

Intestinal epithelium

Maternal
immunization

Blood
stream

Heterologous immunity

Antimicrobial proteins

& peptides (APPs)

Maternal IgG

Maternal sIgA

Endogenous IgG

Fc receptor

Enterocyte

Lipids

Antigen presenting

cell

Cytokines

PUFA (Polyunsaturated

fatty acids)

Trained immunity?

CD14

Th1 polarizing cytokines

Reactive oxygen species (ROS)

Live vaccine, eg. BCG

Probiotic culture

Pathogenic bacteria

T-cell

Syncytiotrophoblast

       Fetal
blood vessel

B-Lymphocyte

T-Lymphocyte

Plasma cell

Monocyte

TLRs

Antigen-specific immunity

Alum-adjuvanted 

subunit vaccine(e.g. HBV)

Antigen-specific immunity Pathogen-specific
immune modulation

Lymph node

     Lymphatic vessel

B C DA Figure 3. Interventions that Broadly
Enhance Host Defense against Infectious
Disease in Early Life
There are key windows of opportunity during
prenatal life and early postnatal life to enhance
host resistance to specific infections via homol-
ogous—i.e., pathogen and thus classic antigen-
specific responses (top panels)—as well as
broadly protective heterologous (‘‘non-specific’’)
responses (bottom panels).
(A) Maternal immunization leverages passive
transfer of maternal IgG antibodies across the
placenta that can protect the fetus and newborn.
The specificity of the maternal IgG reflects past
maternal exposures thereby targeting specific
pathogens.
(B) Top panel shows that breastfeeding pro-
vides secretory IgA, with specificities reflecting
maternal microbiota, transferred across the gut
along with maternal IgG bound to antigen;
whereas the bottom panel shows that breastmilk
also contains soluble factors, including cytokines,
lipids, and fatty acids, that broadly enhance
mucosal resistance to infection.
(C) Early life immunization of the newborn or
young infant reduces risk for infection with (C-top)
specifically-targeted pathogens (Clemens et al.,
2010; Levine, 2011); (C-bottom) live attenuated
vaccines such as Bacille Calmette Guérin (BCG)
provide broader heterologous (‘‘non-specific’’)
protection, possibly via ‘‘trained immunity’’
mediated by epigenetic reprograming of mono-
cytes (Aaby et al., 2014).
(D) Probiotics reduce infection (AlFaleh and
Anabrees, 2014; Oncel et al., 2014; Roy et al.,
2014; Samanta et al., 2009). Mechanisms un-
derlying probiotic effects remain under study
and may include, for example, (D-top panel)
enhancement of colonization resistance (Buffie
and Pamer, 2013; Sassone-Corsi and Raffatellu,
2015), wherein bacteriocin production by pro-
biotic bacteria targets specific pathogens without
affecting commensal flora, and (D-bottom)
mucosal PRR signalling-mediated enhancement
of immune development, including intestinal
epithelial cell expression of antimicrobial protein
and peptide (APPs) as well as innate lymphoid
cells and mucosal Th17 and Treg development.
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Contato pele a pele – imediatamente 
após o nascimento



Contato pele a pele – metodologia 
canguru



Prevenção das infecções relacionadas à 
assistência à saúde (IRAS) em Neonatologia 

• Acesso controlado à unidade de internação
• Cabelos presos
• Retirada de anéis, pulseiras, relógios, colares e crachás
• Mangas curtas
• Higienização de equipamentos e materiais
• Higiene das mãos
• Cuidados com dispositivos
• Ambiente físico



As mãos cons4tuem a principal via de transmissão de 
microrganismos durante a assistência aos pacientes.

• A pele é um possível
reservatório de diversos 
microrganismos.

• Transferência de 
microorganismos de uma 
super:cie para outra:
– Contato direto (pele com 

pele)
– Contato indireto (através

do contato com objetos e 
super7cies contaminados) 

portaldeboaspraticas.iff.fiocruz.br

HIGIENIZAÇÃO DAS MÃOS PARA PREVENÇÃO DE IRAS E 
EMERGÊNCIA DE BACTÉRIAS MULTIRRESISTENTES 

Transmissão por Contato

As mãos constituem a principal via de transmissão

de microrganismos durante a assistência aos

pacientes, pois a pele é um possível reservatório de

diversos microrganismos, que podem se transferir

de uma superfície para outra, por meio de contato

direto (pele com pele) ou indireto, (através do

contato com objetos e superfícies contaminados).



Impressão palmar em placa de cultura após 
exame de paciente contaminado com bactéria 

mul4rresistente:

Antes da higiene das mãos:
Após lavagem das mãos e uso de 
álcool gel a 70%:










