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Paiva EFG, Caldeira NMVP Carbogi FC, Objective: To map the scientific studies investigating risk factors associated with the occurrence of neonatal sepsis in
Rodrigues FC, Prado RT, Santos KB, et intensive care units.
al. Risk factors for neonatal sepsis in the Method: This scoping review followed the JBI Collaboration methodology, with searches conducted in nine databases,
intensive care unit: a scoping review. Rev two sources of grey literature, and backward searching. Data were collected in September 2024 and updated in January
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2025. Data analysis included descriptive statistics and the use of the IraMuTeQ® software.

Results: A total of 24 studies were included, with a predominance of publications from Brazil (75%) and Ethiopia
(20.8%). The most frequent risk factors were prematurity (f= 20), low birth weight (f= 16), use of invasive devices
(f=15), urinary infection (f= 12), Apgar score (f= 11), and colonization by Streptococcus agalactiae group B (f=11).
Conclusion: The scientific literature on risk factors for neonatal sepsis in neonatal intensive care units was mapped,
showing that the available evidence addresses multiple maternal, neonatal, and care-related determinants, but is
concentrated in few contexts and is predominantly based on observational study designs.

Descriptors: Neonatal Sepsis. Intensive Care Neonatal. Nursing. Scoping Review.

RESUMO

Objetivo: Mapear os estudos cientfficos que investigam os fatores de risco associados a ocorréncia de sepse neonatal

em unidades de terapia intensiva.

Método: Esta revisao de escopo sequiu a metodologia da JBI Collaboration, com busca em nove bases de dados, duas

fontes da literatura cinzenta e busca reversa. Os dados foram coletados em setembro de 2024 e atualizados em janeiro de

2025. A andlise dos dados incluiu estatistica descritiva e 0 uso do software IraMuTeQ®.

Resultados: Foram incluidos 24 estudos, com predominancia de publicacdes do Brasil (75%) e Etiopia (20,8%). Os

fatores de risco mais frequentes foram: prematuridade (f = 20), baixo peso ao nascer (f= 16), uso de dispositivos

invasivos (f= 15), infeccdo urindria (f= 12), baixo escore de Apgar (f=11), colonizacdo por Streptococcus agalactiae

dogrupo B (f=11).

Conclusao: Foram mapeados os estudos cientificos sobre fatores de risco para sepse neonatal em unidades de terapia

o _ intensiva neonatal, demonstrando que a producao disponivel aborda mdltiplos determinantes matemos, neonatais e
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RESUMEN

Objetivo: Mapear los estudios cientificos que investigan los factores de riesgo asociados con la ocurrencia de sepsis neonatal en unidades de cuidados intensivos.
Método: Esta revision de alcance siquid la metodologia de la JBI Collaboration, con blsquedas realizadas en nueve bases de datos, dos fuentes de literatura gris y
bdsqueda inversa. Los datos se recopilaron en septiembre de 2024 y se actualizaron en enero de 2025. El andlisis de los datos incluyd estadistica descriptiva y el uso

del software IraMuTeQ®.

Resultados: Se incluyeron un total de 24 estudios, con predominio de publicaciones de Brasil (75%) y Etiopia (20,8%). Los factores de riesgo mds frecuentes fueron:
prematuridad (= 20), bajo peso al nacer (f = 16), uso de dispositivos invasivos (f = 15), infeccion del tracto urinario (f= 12), puntuacién de Apgar (f=11) y

colonizacion por Streptococcus agalactiae del grupo B (f=11).

Conclusidn: Se mapearon los estudios cientificos sobre los factores de riesgo de sepsis neonatal en unidades de cuidados intensivos neonatales, demostrando que la
produccion disponible aborda miltiples determinantes maternos, neonatales y asistenciales, pero estd concentrada en pocos contextos y se basa predominantemente

en disefios observacionales.

Descriptores: Sepsis Neonatal. Cuidado Intensivo Neonatal. Enfermeria. Revision de Alcance.

Hl INTRODUCTION

The Neonatal Intensive Care Unit (NICU) is a highly
specialized environment designed to care for new-
borns with severe clinical conditions or physiological
instability that require intensive care and advanced life
support. In this context, neonates receive continuous
monitoring of critical bodily functions and complex
therapeutic interventions tailored to their individual
needs. The efficient functioning of the NICU depends
on the integrated performance of a multidisciplinary
team, whose collaboration is essential to ensure safety,
effectiveness of care, and appropriate resolution of
these patients’ clinical demands™.

The work of the multidisciplinary teamin the NICU,
composed of nurses, physicians, nursing technicians,
physical therapists and other professionals, is fundamen-
tal to guarantee specialized and comprehensive care
for neonates. Among the clinical conditions that most
compromise the health of this population, neonatal
sepsis stands out, responsible for long-term compli-
cations. The team’s work includes performing specific
invasive procedures, continuous monitoring and rapid
interventions in the face of signs of clinical deterioration,
such as sepsis, contributing to the prevention of com-
plications, promotion of development and reduction
of neonatal mortality®.

To achieve a favorable clinical outcome, healthcare
professionals must perceive and recognize the changes
presented, especially in vital signs at the onset of sepsis,
in addition to identifying possible organ changes, such
as dyspnea, oliguria, altered level of consciousness and,
in severe cases, multiple organ failure. For this reason,
the multidisciplinary team must be trained and guid-
ed on what care to provide in these cases and how
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to properly manage the neonate. However, in many
hospitals, especially in more vulnerable regions, there
is a lack of specific training and resources focused on
neonatal sepsis, which can compromise early detection
and appropriate treatment®,

Neonatal sepsis is classified based on the timing of
symptom onset, being categorized as early or late. In
general, early neonatal sepsis is considered when the
clinical condition manifests within the first 72 hours of
life. The only exception to this definition is neonatal sep-
sis caused by group B Streptococcus agalactiae, which,
despite having a perinatal etiology, can appear in the
first seven days of life. Late neonatal sepsis is character-
ized by the onset of symptoms after 72 hours of life®.

Risk factors for neonatal sepsis can be classified as
maternal, neonatal, and related to delivery, encom-
passing maternal conditions, newborn characteristics,
type of delivery, and previous colonization by micro-
organisms®. However, the studies that support this
evidence are mostly conducted in international and
single-center healthcare settings, reflecting specific
local realities*). It should be noted that these findings
may not adequately represent the context of many
maternal and child hospitals in Brazil, where the im-
plementation of preventive measures is still limited by
resource inequalities, infrastructure weaknesses, and
difficulties in adhering to care protocols®.

In this context, there is a lack of published scoping
reviews that compile the available evidence on risk
factors related to neonatal sepsis, as identified through
a preliminary search in the Medical Literature Analysis
and Retrieval System Online (MEDLINE), Scopus, and
the journal JBI Evidence Synthesis. Given this scenario,
it is essential to comprehensively and up-to-date map
the existing scientific production, identifying patterns



and convergences that support clinical practice and
guide future research agendas. Thus, a scoping review
is particularly suitable to synthesize this heterogeneous
landscape, provide a broader view of the state of know!-
edge, and strengthen the development of more effec-
tive strategies for the prevention and management of
neonatal sepsis®9,

Given this scenario, the objective of the study is
to map the scientific studies that investigate the risk
factors associated with the occurrence of neonatal
sepsis in intensive care units.

B METHOD

This is a scoping review that followed the JBI
Collaboration methodology for scoping reviews and
the PRISMA Extension for Scoping Reviews: Checklist
and Explanation (PRISMA-ScR) guidelines, which guided
the development and writing of the study®'%. This
review protocol was registered on the Open Science
Framework (OSF) platform, under number 10.17605/
OSFI0/JC2YQ.

The nine steps adopted in this scoping review were:
defining and aligning the objectives and questions;
developing and aligning the inclusion criteria with
these objectives and questions; describing the planned
approach for searching, selecting, extracting, analyzing,
and presenting the evidence; conducting the search
for evidence; selecting the evidence; extracting the
evidence; analyzing the results; presenting the results;
and finally summarizing the evidence in relation to
the purpose of the review, drawing conclusions, and
outlining the possible implications of the findings%-".

The eligibility criteria for this scoping review were
defined using the Population, Concept, and Context
(PCC) mnemonic, an approach recommended for this
type of review"?. The population refers to neonates with
sepsis. The concept concerns risk factors for neonatal
sepsis, a condition that occurs within the first 28 days
of life, in which the circulatory system fails to meet
metabolic demands, resulting in an exacerbated sys-
temic inflammatory response!’?. The context includes
studies published with a focus on neonatal intensive
care. Accordingly, the research question was: What risk
factors are described in the literature for the occurrence
of sepsis in neonates admitted to or hospitalized in
the NICU?

Risk factors for neonatal sepsis in the intensive care unit: a scoping review

The inclusion criteria included published and in-
dexed scientific documents, grey literature and pre-
prints, encompassing analytical and descriptive obser-
vational epidemiological studies, randomized clinical
trials, quasi-experimental studies, as well as integrative
reviews and systematic reviews of the literature. Manuals
and guidelines relevant to the topic were also included,
without language restrictions and focusing on studies
published from 2019 to January 2025.This time frame
was adopted to ensure the inclusion of the most recent
evidence on neonatal sepsis, considering diagnostic
and therapeutic advances and changes in clinical care
protocols in NICUs. Editorials, review protocols, and
letters to the editor were excluded.

Data were collected on September 3, 2024, and
updated on January 25, 2025, through a systematic
and comprehensive search strategy, using keywords,
Health Sciences Descriptors (DeCS), Medical Subject
Headings (MeSH), and Emtree terms, combined with
Boolean operators to optimize the sensitivity and spec-
ificity of the search. The search strategy was developed
by the researchers with the support of a specialized
librarian, ensuring comprehensiveness, replicability, and
methodological rigor in identifying relevant evidence.

In this regard, the search strategy was adapted to
the specific characteristics of each database and on-
line library, following the PCC mnemonic, as detailed
in Chart 1. The databases consulted were PubMed,
Scopus (Elsevier), Embase (Elsevier), Latin American
and Caribbean Health Sciences Literature (LILACS),
Nursing Database (BDENF), Spanish Bibliographic Index
in Health Sciences (IBECS), Western Pacific Region Index
Medicus (WPRO), Cochrane Library, and Scientific
Electronic Library Online (SciELO), aiming to broaden
the identification of relevant studies beyond those
indexed in traditional databases. Gray literature sources
were also consulted, namely Open Access Theses and
Dissertations and Google Scholar.

To ensure comprehensive coverage of the literature,
the reference lists and citations of the selected studies
were also examined using backward searching, with
the aim of identifying additional relevant evidence. The
entire process of selection and analysis of these supple-
mentary sources was also carried out independently
by two reviewers, ensuring rigor and consistency in
the inclusion of evidence.
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Chart 1 - Description of the search strategies conducted in each information source. Juiz de Fora, MG, Brazil, 2025.

Information source Search conducted No. of publications
(((("risk factors"[MeSH Terms] OR (“risk"TAll
Fields] AND “factors”[All Fields]) OR “risk
factors"[All Fields]) AND (“sepsis’[MeSH
Terms] OR “sepsis’[All Fields])) OR (“neonatal
sepsis’[MeSH Terms] OR (“neonatal"TAll
Fields] AND “sepsis’[All Fields]) OR “neonatal
sepsis’[All Fields])) AND (“intensive care
PUBMED units"IMeSH Terms] OR (“intensive"[All P
Fields] AND “care"[All Fields] AND “units"[All
Fields]) OR “intensive care units'[All Fields])
AND ("infant, premature’[MeSH Terms] OR
(“infant"[All Fields] AND “premature[All Fields])
OR“premature infant"[All Fields] OR “infant
premature’[All Fields]))
Scopus (risk AND factors AND sepsis OR 84
neonatal AND sepsis AND intensive AND
EMBASE care AND units AND disease) 115
LILACS* 66
BDENF 20
Risk Factors AND Sepsis OR Neonatal
WPRO Sepsis AND Intensive Care Unit 70
SciELO 12
Google Scholar 64
IBECS Sepsis AND Intensive Care Unit 57
(risk AND factors AND sepsis OR neonatal)
. AND sepsis AND intensive AND care AND
Cochrane Library units AND infant, AND premature in Title 08
Abstract Keyword
Risk Factors AND Sepsis OR Neonatal
OATD Sepsis AND Intensive Care Units 04

*Terms, descriptors and keywords in English, Portuguese and Spanish were considered.

After executing the search strategy, the informa-  were then transferred to the Rayyan — Intelligent
tion collected from different sources was imported  Systematic Review application, used for study se-
into the Mendeley® software (Elsevier, London, United  lection and analysis''®. The initial selection consisted
Kingdom), and duplicates were removed. Therecords  of evaluating titles and abstracts according to the
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inclusion criteria and the PCC strategy established
in this scoping review. Reasons for exclusion were
recorded and detailed in the PRISMA-ScR flowchart.
Subsequently, the selected texts were thoroughly
read, with two independent reviewers conducting
the selection process in a blinded manner, and any
disagreements between them were resolved through
discussion until consensus was reached"?.

Data extraction followed the JBI guidelines™”, with
information from the selected studies recorded in a form
developed by the researchers. This form was structured
to collect essential data such as authorship, publication
date, country of publication, language, study design,
study context and environment, participants, sample
size,and neonatal sepsis risk factors. To ensure accuracy,
the form was tested on three studies, selected by the
reviewers, and adjustments were made as needed, with
the inclusion of additional information when relevant.

The results were presented through tables and fig-
ures to answer the research question. Data analysis
was performed using descriptive statistics and the
Interface de R pour les Analyses Multidimensionnelles de
Textes et de Questionnaires (IRaMuTeQ®) software, aiming
to structure and systematize the data extracted fromthe
included publications regarding risk factors, enabling
the identification of relationships among the most
frequently observed lexical structures. The results
of the analyzed publications were inserted into the
corpus and organized in Portuguese, with the support
of a translator for texts originally written in English.
Subsequently, a Word Cloud was created to group the
identified risk factors, representing them graphically
according to their relevance. In this visual model, words
with higher frequency (f) appear proportionally larger,
considering only those with a frequency greater than
five occurrences.

B RESULTS

A total of 24 studies were included. Figure 1 pres-
ents the PRISMA-ScR flowchart, detailing the process
of identification, screening, and inclusion of studies
in the review. Initially, 531 records were identified in

Risk factors for neonatal sepsis in the intensive care unit: a scoping review

electronic databases and 73 additional records from
grey literature and backward searching. After eliminat-
ing duplicates and applying eligibility criteria, 14 studies
from databases, nine from grey literature, and one from
backward searching were included in the review.

Chart 2 presents an analysis of 24 (100%) studies
on risk factors for neonatal sepsist’™>=3%, with 18 (75%)
publications from Brazil(%17-21:23-2629-333738) and in sec-
ond place, Ethiopia/'6?>¥/-2835 with 5 studies (20.8%).
Regarding study design, cross-sectional studies (29.2%)
and integrative reviews (25%) stand out, encompass-
ing scientific articles with small samples (such as five
publications) to large samples of neonates, including
one study with 1,501 neonates. The main approach of
the studies is to identify risk factors for neonatal sepsis,
especially in NICUs, with 13 studies (54.2%) addressing
early and late-onset sepsis.

Despite the comprehensive mapping of risk factors
for neonatal sepsis in NICUs, the review revealed import-
ant gaps in the literature. A significant concentration of
studies was observed in Brazil, with few studies from
other regions, such as Africa and Asia, which limits the
generalization of the findings to different epidemiolog-
ical contexts. Samples ranged from small case series to
large cohorts with up to 1,501 neonates. In addition,
thereis a predominance of cross-sectional studies and
integrative reviews, with few longitudinal studies or
clinical trials that can establish causal relationships
between risk factors and neonatal outcomes.

Chart 3 presents the risk factors for neonatal sepsis
in neonatal intensive care units, which were grouped
into maternal and obstetric, neonatal, care-related, and
feeding and early care categories.

The word cloud obtained from the publications
included in this scoping review was analyzed, revealing
that the most frequent words (f) were: “prematurity”
(f = 20), “low weight” (f = 16), “invasive devices”
(f=15),"urinary infection”(f=12),"Apgar”(f=11),"Group
B Streptococcus agalactiae” (f = 11), "chorioamnionitis”
(f=9),"maternal fever" (f = 9), "prolonged hospitaliza-
tion”(f=8), rupture of membranes” (f=8),"age” (f=7),
"delivery”(f=7),"cardiopulmonary resuscitation”(f= 6)
and “nutrition” (f= 6) (Figure 2).
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Identification of studies via databases and registers ]

Other sources

Records identified:

Google Scholar (n= 64)
OATD (n=04)
Backward searching (n= 05)

Records excluded for not
addressing risk factors for
neonatal sepsis and/or not

Google Scholar (n=56)

Backward searching (n= 04)

Records identified:
PUBMED (n =99) Records removed before
= Scopus (n = 84) screening:
£ EMBASE (n = 115)
é LILACS (n=66) > Duplicate records removed
= BDENF (n = 20) (Mendeley)
5 IBECS (n =57) (n=119)
ol WPRO (n =70)
Cochrane Library (n = 08)
SciELO (n = 12)
Total =531
Records not retrieved
Records screened —» | (n=03)
(n=412)
¢ focusing on neonatal
Records excluded after title Intensive care units:
o0 and abstract reading for not
£ Records sought for assessment — | addressing risk factors
= - -
5
. v
Articles excluded for not
addressing risk factors
Records assessed for eligibility L, and/or no_t cond_ucted in .
(n=42) neonatal intensive care units
and/or focusing on adult
patients
i (n=4)
)
Studies included in the review
'g from databases (n= 14)
E Gray literature (n= 08) <
2 OATD (n=01)
- Backward searching (n=01)
Total =24

Figure 1 - Flowchart constructed according to PRISMA-ScR recommendations and adapted to include publications iden-
tified in grey literature and backward searching (n=24). Juiz de Fora, MG, Brazil, 2025.

It is noteworthy that risk factors for neonatal sep-
sis in the NICU are multifactorial and interrelated,
involving maternal and obstetric conditions, intrinsic
characteristics of the newborn, care practices, and
aspects related to feeding and early care. Prematurity
and low birth weight, as well as exposure to mater-
nal infections and the use of invasive devices during

Rev Gatcha Enferm. 2026;47:€20250290

hospitalization, are frequently identified, highlighting
the vulnerability of critically ill neonates. The word
cloud reinforces these results by showing a higher
frequency of terms associated with neonatal immatu-
rity, maternal infections, and intensive interventions,
which confirms the consistency of the data extracted
from the literature.
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Chart 2 - Characterization of the results included in the scoping review. Juiz de Fora, MG, Brazil, 2025.

Author (Year) Participants/ sample

Country/ Language

Varao et al. (2025)1

Risk factors associated with neonatal sepsis
in the Brazilian Unified Health System: a

Brazil/ Portuguese

Systematic Review

Scientific articles

. ) (n=5)
systematic literature review
Magnitude of neonatal sepsis and its
associated factors among neonates admitted Neonates
Baheru et al. (2024)1° to the neonatal intensive care unit in Hawassa Ethiopia/ English Cross-sectional (n=287)

Comprehensive Specialized Hospital, Sidama
Regional State, Ethiopia, 2020

Lamy-Filho et al. (2024)17

Skin-to-skin contact and late-onset sepsis
in newborns weighing up to 1,800g: a
cohort study

Brazil/ English

Multicenter cohort

Neonates (n=405)

Lima et al. (2024)1®

Early-onset sepsis in preterm infants in
Neonatal Intensive Care Units

Brazil/ Portuguese

Cohort
study

Preterm
neonates (N=268)

Brito et al. (2024)9

Factors associated with deaths due to early
and late neonatal sepsis in a neonatal intensive
care unit

Brazil/ Portuguese

Quantitative, descriptive,
documentary study

Infant death investigation
records
(n=119)

Boff et al. (2024)*%

Risk factors for neonatal sepsis in the intensive
care unit

Brazil/ Portuguese

Integrative Review

Scientific articles
(n=6)

Cavichion et al. (2024)®)

Neonatal sepsis: Clinical characteristics and risk
factors in a Neonatal Intensive Care Unit

Brazil/ Portuguese

Retrospective study

Medical records
(n=490)

Ganfure et al. (2023)@?

Sepsis Risk Factors in Neonatal Intensive
Care Units of Public Hospitals in Southeast
Ethiopia, 2020: A Retrospective Unmatched
Case-Control Study

Ethiopia/ English

Case-control

Neonates (n=291)
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Chart 2 - Cont.

Author (Year)

Country/ Language

Participants/ sample

Catapani et al. (2023)3)

Overview of neonatal sepsis in a Neonatal
Intensive Care Unit: an integrative review

Brazil/ Portuguese

Narrative Review

Scientific articles
(n/a)

Lima et al. (2023)%4

Risk factors associated with the development
of neonatal sepsis in the Intensive Care Unit

Brazil/ Portuguese

Integrative Review

Scientific articles
(n=10)

Souza et al. (2023)@>

Risk factors related to the development of
neonatal sepsis: an integrative review

Brazil/ Portuguese

Integrative Review

Scientific articles
(n=16)

Lima et al. (2023)®®

Neonatal sepsis: Risk factors and nursing

Brazil/ Portuguese

Integrative Review

Scientific articles

Gebreheat et al. (2022)@®

admitted to neonatal intensive care unit in
northern Ethiopia

Ethiopia/ English

Cross-sectional

care practices (n=15)

Predictors of mortality among neonates Neonates
Bekele et al. (2022)2” hospitalized with neonatal sepsis: a case Ethiopia/ English Case-control (h=219)

control study from southern Ethiopia B

Predictors of respiratory distress syndrome,

sepsis and mortality among preterm neonates Preterm

neonates (N=816)

Malaquias et al. (2022)

Risk factors for late-onset neonatal sepsis: a

Brazil/ Portuguese

Narrative Review

Scientific articles

sepsis in a Neonatal Intensive Care Unit

narrative review (n/a)
Characterization of risk factors and occurrence Neonates
Oliveira et al. (2022)% of death in newborns diagnosed with neonatal Brazil/ Portuguese Cross-sectional study (n=410)

Travassos et al. (2022)¢"

Risk factors associated with the occurrence of
sepsis in patients in Intensive Care Units

Brazil/ Portuguese

Systematic Review

Scientific articles
(n=6)

Rev Gatcha Enferm. 2026;47:€20250290




Chart 2 - Cont.

Author (Year)

Country/ Language

Risk factors for neonatal sepsis in the intensive care unit: a scoping review

Participants/ sample

Denicol et al. (2022)52

Early-onset sepsis as a risk factor for peri-
intraventricular hemorrhage in preterm
infants in a tertiary neonatal ICU: a
retrospective cohort

Brazil/ Portuguese

Retrospective cohort

Neonates (n=487)

Cardoso et al. (2021)¢2

Early neonatal sepsis: Clinical and
epidemiological profile of patients included in

Brazil/ Portuguese

Cross-sectional study

Neonatal medical records

case-control study

. (n=433)
a neonatal sepsis protocol
N "k | | is i ipti N
Hewamalage et al. (2019)% ur§es now edgg oh negnata sepsis in a Sri Lanka/ English Desc'r|pt|ve urses
tertiary care hospital in Sri Lanka cross-sectional study (n=81)
Determinants of neonatal sepsis among Neonates
Alemu et al. (2019)® neonates in the northwest part of Ethiopia: Ethiopia/ English Case-control (n=246)

Reyes et al. (2019)¢9

Prevalence of extended-spectrum beta-
lactamases in enterobacteria of neonatal sepsis
and associated factors

Guadalajara/ Spanish

Prospective cohort

Neonates (hn=1501)

Barbosa et al. (2019)¢”

Risk factors for the development of neonatal
sepsis in neonatal intensive care units in
hospitals in Campos Gerais

Brazil/ Portuguese

Retrospective cohort

Medical records
(n=520)

Dortas et al. (2019)¢®

Risk factors associated with neonatal sepsis: a
review article

Brazil/ Portuguese

Literature Review

Scientific articles
(n=14)

n/a=not applicable.
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Chart 3 - Mapping of risk factors for neonatal sepsis in an intensive care unit. Juiz de Fora, MG, Brazil, 2025.

Category Risk Factors

Urinary infection; Chorioamnionitis; Maternal fever/
pyrexia; Premature or prolonged rupture of membranes;
Colonization by Group B Streptococcus agalactiae;
Sexually transmitted infections; Preeclampsia/eclampsia;
Inadequate prenatal care; Foul-smelling or meconium-
stained amniotic fluid; Preterm labor; Mode of delivery.

Maternal and obstetric factors!!>18-2022-2629-3032-3537-38)

Prematurity; Low birth weight; Low Apgar score; Male
Neonatal factors(1>17-25:27-3032-33,36-38) sex; Birth asphyxia; Immunological immaturity; Seizures;
Respiratory distress; Extreme gestational age.

Use of invasive devices (mechanical ventilation, PICC,
central venous catheter); Cardiopulmonary resuscitation;
Parenteral nutrition; Invasive monitoring; Prolonged

use of antibiotics; Prolonged hospitalization; Use of
incubator; Frequent handling of the newborn; Failure in
hand hygiene.

Care-related and NICU factors(16:19-21.23-26.28-323437-38)

Delay in initiation of enteral feeding; Inadequate or

Factors related to feeding and early care!1>24-2>303237
9 4 delayed breastfeeding; Inability to breastfeed.

PICC = Peripherally Inserted Central Catheter; NICU = Neonatal Intensive Care Unit.

age
streptococcus agalactiae group b
urinary infection

delivery Jow weight
prematurity

Invasive devices

apgar maternal fever
-

chorioamnionitis
cardiopulmonary resuscitation

nutritio
prolonged hospitalization

premature rupture of membranes

Figure 2 - Word cloud of publications included in the scoping review. Juiz de Fora, MG, Brazil, 2025.
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H DISCUSSION

The findings of this scoping review show that neo-
natal sepsis remains a multifactorial condition, influ-
enced by maternal, neonatal, and healthcare-related
conditions®?. When compared with international lit-
erature and consolidated guidelines, there is a strong
convergence between the factors identified in the
included studies and those widely recognized as criti-
cal determinants for the development of sepsis in the
neonatal period®*+".

In this context, the guideline developed by the Swiss
Society of Neonatology in conjunction with the Pediatric
Infectious Disease Group Switzerland, published in 2024,
stands out, presenting updated recommendations for
the management of newborns at risk of early neonatal
sepsis. This document synthesizes the best available
evidence and guides clinical practice by prioritizing
probability-based assessments, serial clinical observa-
tion, and the rational use of antibiotics. By proposing
strategies aligned with clinical protocols and the current
context of antimicrobial resistance, this publication
converges with the findings of this research®?.

Regarding risk factors, prematurity, a strongly pres-
ent element in the analyzed studies, is highlighted
in the literature as one of the main determinants for
the occurrence of sepsis. Researchers describe that
immunological immaturity, reduced placental trans-
fer of antibodies, and the inability to mount an ef-
fective inflammatory response make preterm neo-
nates highly vulnerable to invasive infections“?. This
consistency between the findings and international
literature reinforces the importance of strategies to
prevent preterm birth, including adequate prenatal
care, early identification of maternal risk factors, and
timely obstetric interventions®?,

Thus, maternal factors also play a relevant role in the
risk of neonatal sepsis, which is widely corroborated by
clinical guidelines. Urinary tract infections, intrapartum
fever, chorioamnionitis, and prolonged rupture of mem-
branes are globally recognized as conditions that sub-
stantially increase the risk of early sepsis. Countries that
implement systematic screening protocols,immediate
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therapeutic management, and prophylactic antibiotic
therapy show significant reductions in the incidence of
this condition associated with these factors. Thus, the
results of this review point to the need to strengthen
institutional policies aimed at screening and adequately
treating maternal infections during prenatal care and
at the time of delivery®?,

Regarding neonatal factors, one study confirms that
low birth weight, lower Apgar scores, and the need for
cardiopulmonary resuscitation are important markers of
clinical vulnerability“”. These elements reflect a fragile
physiological condition and the need for immediate
interventions, which in turn may increase exposure to
invasive devices and repeated handling. Studies and
expert consensus highlight that very low birth weight
neonates should be managed with specific protocols,
including intensified clinical surveillance, strict aseptic
practices, and individualized management®-",

Regarding cardiopulmonary resuscitation, the 2024
international guideline on emergency cardiovascular
care emphasizes that recommendations for neonatal
resuscitation should be continuously updated in light
of the most current evidence, highlighting the impor-
tance of well-structured algorithms, consistent team
training, careful evaluation of interventions applied in
the delivery room, and systematic monitoring of out-
comes to ensure safe and effective care for the most
vulnerable newborns“?,

Care-related risk factors also stood out in the results
of the review, especially the use of invasive devices,
prolonged parenteral nutrition, and length of stay in
intensive care units. The literature describes these el-
ements as important determinants of late-onset sep-
sis, especially in high-complexity settings“?. Widely
recognized strategies to reduce such risks include the
implementation of infection prevention bundles, adher-
ence audits, continuous training of the multidisciplinary
team, and standardized protocols for the insertion,
maintenance, and removal of devices. The agreement
between these recommendations and the findings of
this study reinforces the need for robust institutional
policies that promote neonatal patient safety“-4.
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It is worth highlighting a study conducted in a ter-
tiary hospital in Madrid that identified the presence of
vascular devices as the main risk factor for both preterm
and term newborns, while recent surgery stood out
exclusively among term infants. Furthermore, it assessed
the epidemiology of neonatal sepsis and found that
most episodes occurred in premature infants, espe-
cially those with very low birth weight, with a strong
predominance of late-onset sepsis. Despite the high
frequency of late-onset sepsis, mortality was low, and
there were no significant differences between groups
regarding etiological profile, transmission mechanism,
or risk of death“?.

Another aspect highlighted by international litera-
ture is the role of Group B Streptococcus agalactiae in-
fections, especially in early-onset sepsis“*#". Healthcare
systems that adopt universal screening and intrapartum
antibiotic therapy for colonized pregnant women show
significant reductions in the incidence of the disease,
confirming the relevance of evidence-based preventive
strategies®. These data converge with the results of
this scoping review, indicating that the adoption of
standardized screening and prophylactic manage-
ment policies in prenatal care can be fundamental to
reducing the risk),

In addition, early breastfeeding and the judicious use
of parenteral nutrition are widely discussed factors in
external literature as strategies capable of reducing the
occurrence of late-onset sepsis. International evidence
points to the fact that breast milk plays a significant
protective role due to itsimmunomodulatory properties
and its ability to promote healthy intestinal colonization,
while prolonged parenteral nutrition is associated with
an increased risk of catheter-related infections®%),

Finally, another underexplored aspect refers to spe-
cific groups of neonates, such as those with very low
birth weight or extreme prematurity, as well as maternal
and environmental factors that may influence the occur-
rence of sepsis. These gaps point to the need for future
research that expands geographic diversity, explores
prospective designs, and investigates less-studied risk
factors in more detail, contributing to the improve-
ment of preventive strategies and evidence-based
clinical protocols.
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The limitations of this study are related to the char-
acteristics inherent in a scoping review, which focuses
onthe breadth of the topic at the expense of the depth
of critical analysis. One of the main limitations relates
to the heterogeneity of the included studies, which
present different designs, populations, and evaluation
criteria, which may hinder the precise synthesis of the
available evidence.

Il CONCLUSION

This scoping review mapped the main risk factors
for neonatal sepsis in intensive care units, highlighting
prematurity, low birth weight, and the use of invasive
devices as the most frequent. In addition to neonatal
conditions, maternal factors, such as urinary infection
and colonization by group B Streptococcus agalactiae,
were also identified as determinants for the occurrence
of sepsis. Low Apgar scores and complications during
delivery, such as prolonged labor and premature rup-
ture of membranes, increase neonatal vulnerability,
emphasizing the need for continuous monitoring and
preventive measures from prenatal care through the
neonatal period.

Given the complexity of neonatal sepsis and its
relationship with multiple factors, this scoping review
highlights the diversity of approaches adopted in stud-
ies on the topic, as well as the variety of risk factors
identified, including neonatal, maternal, and invasive
device-related aspects. The mapping performed allows
us to outline the current state of available knowledge
and identify important gaps in the literature, especially
regarding specific populations, underrepresented geo-
graphic contexts, and underexplored study designs.
Thus, this study contributes to establishing the bound-
aries of knowledge about neonatal sepsis in intensive
care and guiding future research that may deepen the
understanding of the mechanisms involved.
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