
218

Serial clinical observation in early neonatal sepsis:  
insights from a national Portuguese survey
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Abstract

Introduction and objectives: Early-onset neonatal sepsis (EOS) is a significant cause of neonatal morbidity and mortality. 
However, its incidence has declined in high-income countries due to improvements in maternal care and intrapartum antibio-
tic prophylaxis (IAP). This study aims to assess current practices in the management of asymptomatic, at-risk newborns in 
Portugal, three years after publication of the 2022 Portuguese Neonatal Society (SPN) consensus on EOS. Methods: An 
anonymous electronic questionnaire was distributed to 51 Portuguese neonatal units in 2025. Data regarding local protocols, 
adherence to the SPN consensus, assessment strategies, empirical antibiotic use, and implementation challenges were 
analyzed. The results were then compared to those of a national survey conducted in 2021 using the same methodology. 
Results: 45 neonatal units (88.2% of all units) responded in 2025. Most (75.6%) reported implementing the 2022 SPN con-
sensus. The use of less invasive strategies in asymptomatic neonates with EOS risk factors increased from 8.8% (3/34) in 
2021 to 31.1% (14/45) in 2025; structured serial clinical observation alone was reported by 24.4% (11/45) in 2025. However, 
categorical risk-factor approaches remain prevalent. Barriers to adopting serial observation included concerns about workload, 
lack of confidence in clinical surveillance, and resistance to change. Discussion: Portuguese units are increasingly aligning 
with national EOS guidance. Although the use of less invasive strategies has increased since 2021, it has not been widely 
adopted. Ongoing efforts are needed to address implementation barriers, such as resource allocation and training, to further 
reduce unnecessary antibiotic exposure in newborns at risk of EOS.
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Vigilância clínica seriada na sépsis neonatal precoce: dados de um inquérito nacional 
em Portugal

Resumo

Introdução e objetivos: A sépsis neonatal de início precoce (EOS) é uma causa significativa de morbidade e mortalidade 
neonatal, embora a sua incidência tenha diminuído em países desenvolvidos devido a melhorias nos cuidados maternos e à 
profilaxia antibiótica intraparto (IAP). O objetivo é avaliar a abordagem de recém-nascidos assintomáticos com fatores de risco 
para sépsis precoce em Portugal, três anos após a publicação do consenso da Sociedade Portuguesa de Neonatologia (SPN) 
em 2022.  Métodos: Em 2025, foi enviado um questionário eletrónico anonimizado a 51 unidades neonatais portuguesas. 
Foram colhidos dados sobre os protocolos locais, adesão ao consenso de 2022, estratégias de avaliação, uso empírico de 
antibióticos e dificuldades de implementação. Os resultados foram comparados com os de um inquérito nacional realizado 
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Keypoints

What is known
–	 EOS is rare in term newborns but many uninfected infants 

still receive antibiotics.
–	 Risk-based strategies and structured clinical observation re-

duce unnecessary treatments and are endorsed by interna-
tional guidelines.

–	 Evidence suggests that these strategies safely reduce anti-
biotic exposure without compromising neonatal outcomes.

What is added
–	 In 2025, 75.6% of responding Portuguese units reported 

adopting the national EOS consensus.
–	 Use of serial clinical observation has increased substantially, 

indicating growing acceptance of less invasive EOS 
management.

–	 Reported barriers included staffing limitations, concerns 
about clinical assessment reliability, and resistance to 
change.

em 2021 com a mesma metodologia. Resultados: Em 2025 responderam 45 unidades neonatais (88.2% do total). A maioria 
(75,6%) referiu ter implementado o consenso da SPN de 2022. A utilização de estratégias menos invasivas em recém-nascidos 
assintomáticos com fatores de risco para sépsis aumentou de 8,8% (3/34) em 2021 para 31,1% (14/45) em 2025; a vigilân-
cia clínica seriada estruturada foi referida por 24,4% (11/45) em 2025. No entanto, continuam a prevalecer abordagens 
baseadas na categorização de fatores de risco. As principais barreiras à adoção da vigilância clínica incluíram preocupações 
com a carga de trabalho, falta de confiança na avaliação clínica e resistência à mudança por parte das equipas. Discussão: 
As unidades portuguesas mostram uma adesão crescente às orientações nacionais para a sépsis neonatal precoce (EOS). 
Embora a utilização de estratégias menos invasivas tenha aumentado desde 2021, a sua implementação continua limitada. 
São necessários esforços adicionais para ultrapassar barreiras à implementação — como a afetação de recursos e a formação 
— de modo a reduzir ainda mais a exposição desnecessária a antibióticos em recém-nascidos com risco de EOS.

Palavras-chave: Sépsis neonatal. Vigilância clínica. Orientações neonatais. Gestão de antimicrobianos.

Introduction

Early-onset neonatal sepsis (EOS) is a significant 
cause of neonatal morbidity and mortality. However, its 
incidence has declined in high-income countries due to 
improvements in maternal care and intrapartum antibiotic 
prophylaxis (IAP).1-3 In term and near-term newborns, the 
incidence of EOS is particularly low, often estimated to 
be below 1 per 1,000 live births in developed coun-
tries.1,4,5 Despite the low incidence of the disease, empir-
ical antibiotic use in EOS risk scenarios remains 
disproportionately high, with potential consequences for 
future health and antimicrobial resistance.6-9

Historically, many neonatal units have employed cat-
egorical risk-based approaches that often lead to the 
overuse of laboratory testing and antibiotics in asymp-
tomatic newborns.4,5

In recent years, international recommendations have 
advocated for more selective EOS management strat-
egies, such as the use of multivariate risk prediction 
calculators or structured serial clinical observation pro-
tocols.1,5,10-14 Implementing these strategies can be 
challenging as it requires clinical training, workflow 
adjustments, and tools to support consistent documen-
tation and decision-making.

The available evidence suggests that the EOS calcu-
lator and serial clinical observation are both effective in 
reducing unnecessary antibiotic exposure in 

well-appearing term and near-term newborns with EOS 
risk factors.1,5,10,15-20 However, these strategies differ sub-
stantially in design and outcomes. Serial clinical obser-
vation involves close and structured monitoring of all 
at-risk infants, regardless of their estimated sepsis prob-
ability. Antibiotics are initiated only if clinical signs 
develop. This approach allows for broad surveillance cov-
erage and extremely low antibiotic usage rates (often < 
1%) without compromising safety.5 Conversely, the EOS 
calculator estimates the individual sepsis risk based on 
perinatal factors and clinical findings from a neonatal 
examination, guiding the decision of whether the new-
born should receive antibiotics, undergo clinical obser-
vation, or receive no intervention. This model reduces 
the number of infants exposed to interventions, though it 
may still result in empiric antibiotics for around 2-5% of 
infants.1,18 Therefore, while both approaches aim to min-
imize overtreatment, serial clinical observation may 
ensure greater safety and efficacy by identifying all 
symptomatic cases early and avoiding antibiotic use in 
asymptomatic infants.

In 2022, the Portuguese Society of Neonatology 
(SPN) issued a national consensus guideline for EOS 
risk management. This guideline aimed to standardize 
practice across Portugal while prioritizing less invasive 
management strategies for asymptomatic term and 
near-term infants with EOS risk factors.21
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Results

Respondent characteristics 

A total of 45 neonatal units (88.2% out of the 51 total 
units) completed the 2025 survey. These included 6 
Highly Differentiated Perinatal Centers, 18 Differentiated 
Perinatal Support Hospitals, and 21 Basic Perinatal 
Centers, according to the Portuguese Neonatal College 
categorization. Together they accounted for approxi-
mately 69,263 live births in 2024. 

Approach to asymptomatic term newborns with 
EOS risk factors 

Most responding units (75.6%, 34/45) reported that 
their local EOS protocol for term or near-term infants 
was updated to align with the 2022 SPN consensus 
recommendations. The remaining 24.4% (11/45) indi-
cated that they still follow protocols developed 
internally.

The majority of units (82.2%, 37/45) keep asymptom-
atic newborns with perinatal risk factors in hospital for 
at least 48 hours after birth. A small proportion (8.9%, 
4/45) discharge between 36-48 hours, and the remain-
ing 8.9% (4/45) require a minimum of 72 hours of 
observation before discharge. No unit reported rou-
tinely discharging at-risk infants before 36 hours of age.

Adoption of less invasive strategies was reported by 
31.1% of units (14/45). Specifically, 24.4% of all units 
(11/45) now use structured serial clinical observation as 
the default approach for these infants, 4.4% (2/45) use 
a multivariate EOS risk calculator tool, and 2.2% (1/45) 
employ periodic clinical monitoring without a formally 
established protocol. The remaining 68.9% of units 
(31/45) continue to use a conventional categorical risk 
assessment approach as their primary strategy.

Categorical risk factor assessment strategy 

Among the 31 units (68.9%) still using categorical risk 
assessment strategies, laboratory evaluation is per-
formed in the presence of more than one risk factor or 
chorioamnionitis in 61.3% (19/31), when more than one 
risk factor was present in 35.5% (11/31) and in the pres-
ence of any risk factor in one (3.2%).

When empirical antibiotics are initiated in asymptom-
atic infants, most units in this group (77.4%, 24/31) 
transfer the newborn to a neonatal unit or special care 
nursery for the duration of treatment, while 22.6% (7/31) 
allow the infant to remain rooming-in with the mother. 
Regarding the duration of antibiotic therapy when blood 
cultures are negative, only 13.3% (4/30 units that pro-
vided data) reported stopping antibiotics at 48 hours in 

The present study describes current national prac-
tices for managing EOS risk in asymptomatic newborns 
three years after the SPN consensus was published. 
We interpret our findings in light of the results of a pre-
vious national survey conducted in 2021, prior to the 
consensus. This comparison offers insight into changes 
in practice and the changes in reported practice follow-
ing the consensus.22

Methods

We conducted a cross-sectional survey to describe 
the current management strategies for EOS risk in term 
and late preterm infants (≥ 35 weeks’ gestation) in 
Portuguese neonatal units. An anonymized electronic 
questionnaire was developed using a web-based appli-
cation for survey design and data management. It 
addressed several domains, including: (1) the primary 
management strategy for asymptomatic term and near-
term newborns with EOS risk factors; (2) the duration 
of postnatal hospitalization in neonates with EOS risk 
factors; (3) the duration of empirical antibiotics in 
asymptomatic infants with negative blood cultures; (4) 
the details of how serial clinical observation is con-
ducted in units that use this strategy (e.g. monitoring 
protocols, responsible staff, frequency of observations); 
and (5) the perceived concerns, difficulties, and barri-
ers to implementing serial observation in practice. 

The survey included yes/no questions, multi-
ple-choice items, and open-ended comment fields. The 
questionnaire was distributed between April and June 
2025 via email to the director or lead neonatologist of 
51 public and private neonatal units in Portugal. 
Instructions were provided to ensure that each unit 
submitted one response reflecting the most commonly 
used approach by that team. Participation was volun-
tary and responses were anonymized.

We performed a descriptive analysis of the survey 
results. Responses from 2025 were compared to those 
obtained in a similar national survey conducted in 2021, 
using similar survey methodology.22 The 2021 survey 
results, published prior to the SPN consensus imple-
mentation, serve as a baseline for assessing practice 
changes. Given the descriptive, repeated cross-sectional 
nature of the comparison, no formal statistical hypothe-
sis testing was applied, and the data are presented as 
percentages or absolute numbers for each option. 
Missing responses were excluded from denominators.

Participation in the unit-level survey was voluntary, and 
responses were anonymized. No patient-level data were 
collected, and patient consent was not applicable.
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Discussion

This national survey offers a comprehensive over-
view of EOS risk-management practices in Portugal. 
With a high response rate and broad national coverage 
(~82% of annual births – 84 788 births in 2024),23 the 
findings are likely representative of current clinical 
practice. Conducted three years after the publication of 
the SPN consensus, the survey found that most units 
(75.6%) reported incorporating the guideline into their 
local protocols, indicating broad reported alignment 
with national guidance and changes compared with the 
pre-consensus landscape described in 2021.22 It also 
provides an opportunity to describe changes following 
publication of the consensus and to identify areas 
where further improvement is needed. The findings 
indicate a shift toward more evidence-based and stan-
dardized approaches to EOS management.

Despite this progress, the adoption of less invasive 
approaches such as serial clinical observation remains 
limited. Only 31.1% of units reported using less invasive 
strategies as their initial management for asymptomatic 
newborns with EOS risk factors. Although this propor-
tion has increased substantially since the previous 
national survey (8.8% in 2021),22 serial clinical obser-
vation continues to be underutilized despite national 
and international recommendations and extensive evi-
dence supporting its safety and effectiveness.10-14

Several perceived barriers continue to hinder the 
broader implementation of serial clinical observation. 

this scenario. Meanwhile 50% (15/30) stopped at 72 
hours, and 36.7% (11/30) continued a full 5-day course 
of antibiotics.

In the case of chorioamnionitis, only five units (5/45, 
11.1%) reported initiating empirical antibiotic therapy 
regardless of the newborn’s clinical status or laboratory 
findings. The remaining units opted for laboratory eval-
uation, either alone or in combination with clinical 
surveillance.

The majority (71%, 22/31) of units that still use the 
conventional categorical approach expressed that it 
would be feasible to transition to a serial observation 
strategy. The main barriers identified were a shortage 
of human resources to conduct frequent observations, 
mentioned by 51.6% (16/31), the perceived subjective 
or unreliable nature of clinical assessments (16.1%, 
5/31), and concerns about staff training, competence, 
or motivation to adopt a new protocol (12.9%, 4/31). 

Serial clinical observation

Fourteen units in our sample (31.1% of respondents) 
indicated that they used less invasive strategies as the 
initial management for asymptomatic at-risk newborns. 
Among these, 11 units have a structured surveillance 
protocol in place (e.g., a standardized vital sign chart 
and examination schedule), two units apply the EOS 
calculator, whereas one unit uses an unstructured 
approach (relying on routine nursery checks or individ-
ual clinical judgement without a formal protocol). 
Monitoring practices under serial surveillance typically 
involve frequent vital sign measurements and clinical 
assessments. The most commonly monitored parame-
ters are oxygen saturation, heart rate, and axillary 
temperature, followed by respiratory rate (Table 1). 
Registered clinical signs include skin color and perfu-
sion, respiratory effort, general well-being, and tone. 
Among the units that reported using serial clinical 
observation, two described partial deviations from 
structured protocols: one unit relied entirely on sched-
uled yet unstructured assessments for both vital signs 
and clinical evaluation, while the other followed a struc-
tured protocol for vital signs but used unstructured 
clinical assessments.

Among the 14 units using less invasive strategies, 
responsibility for carrying out serial observations was 
shared between medical and nursing staff in 57.1% (8/14), 
while 42.9% (6/14) relied solely on nurses. The most fre-
quently cited challenges to implementing serial clinical 
observation were resistance to changing established 
practices and limited engagement of nursing staff. 

Table 1. Frequency of vital signs and clinical parameters 
monitored in units adopting serial clinical observation 
(n = 11)

Vital sign Frequency, n (%)

SpO2 10 (90.9%)

Heart rate 10 (90.9%)

Axillary temperature 9 (81.8%)

Respiratory rate 7 (63.6%)

Non-structured clinical 
checks

4 (36.4%)

Rectal temperature 2 (18.2%)

Perfusion index 2 (18.2%)

Clinical parameter

Color 9 (81.8%)

Signs of respiratory distress 9 (81.8%)

General condition 9 (81.8%)

Muscle tone 8 (72.7%)
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approach. Similar shifts have already been made in 
several European countries,10,13,14 where structured 
clinical observation has become the standard for man-
aging asymptomatic neonates with EOS risk factors. 
This aligns with the growing evidence suggesting that 
categorical risk factor assessment lacks discriminatory 
power and thus leads to the overtreatment of many 
uninfected newborns.2,7,18,27,28

Globally, the use of empirical antibiotics in neonates 
remains a concern.9 The practice of administering anti-
biotics to every newborn exposed to chorioamnionitis 
regardless of clinical signs or laboratory results – 
persists in 11.1% of Portuguese units (5/45), although 
this represents a lower reported proportion from 2021, 
when it was reported by 35.3% of units.22 Furthermore, 
many centers report continuing antibiotic therapy 
beyond 48 hours despite negative blood culture results. 
These practices contribute to unnecessary antibiotic 
exposure, prolonged hospitalization, and potential dis-
ruption of the neonatal microbiome.6-9

This study has a number of limitations inherent to 
survey-based designs. First, data were self-reported at 
the unit level, without patient-level verification, and a 
single response per unit may not fully capture intra-unit 
variability in daily practice. In addition, the survey was 
not linked to EOS incidence, antibiotic exposure rates, 
or clinical outcomes, which limits interpretation of the 
clinical impact of reported practices. Finally, because 
this was a descriptive, repeated cross-sectional com-
parison, no formal statistical testing was performed; 
therefore, differences between the 2021 and 2025 sur-
veys should be interpreted with caution.

Conclusion

There is increasing reported adoption of less invasive 
strategies and broader alignment with the national con-
sensus. However, serial clinical observation remains 
under-used despite supportive international evidence. 
These findings may assist units and guideline develop-
ers in considering how best to implement such strate-
gies and highlight the need for future work incorporating 
patient-level data and clinical outcomes. Overall, this 
survey reflects gradual progress in EOS risk manage-
ment in Portugal while underscoring the importance of 
continued efforts to promote safe, consistent, and min-
imally invasive approaches in clinical practice.

Author contributions

I. Sampaio: bibliographical search, study design, 
data collection, analysis and interpretation of results, 

The most common concern is the belief that serial exam-
inations require more staff time and could overburden 
units that are already short-staffed. However, this may 
be a misperception. In our experience, caring for infants 
on antibiotics also consumes staffing resources (for IV 
access, drug administration, and monitoring in NICU), 
whereas structured observation uses short periodic 
assessments that can be integrated into routine care 
with efficient organization. Furthermore, based on the 
reported incidence of perinatal risk factors,24 only a 
small number of asymptomatic at-risk newborns are typ-
ically born per day even in busy centers. With appropri-
ate scheduling, serial observation can be feasible 
without significantly increasing the workload. 

Another concern is the subjectivity and reliability of 
clinical monitoring. Admittedly, clinical signs of neona-
tal sepsis can be subtle, but current evidence indicates 
that changes in vital signs and newborn observations 
are the earliest and among the most sensitive indica-
tors of EOS in this population.10,25 Tools such as stan-
dardized scoring sheets and newborn assessment 
training can improve reliability further. In fact, the con-
sensus emphasizes education in recognizing abnormal 
observations. Our experience suggests that what is 
needed is smarter allocation of existing resources and 
confidence in clinical skills rather than more resources.

A further barrier is resistance to change. Some staff 
may prefer traditional, investigation-driven approaches 
or be concerned about risk and liability if antibiotics are 
not administered. Consistent training, clear protocols, 
and demonstrating positive outcomes can help reas-
sure even the most skeptical.

Among the units that adopted serial clinical observa-
tion, most implemented structured protocols with sys-
tematic monitoring of vital signs and clinical parameters. 
Most of these units favored direct clinical observation 
over the EOS calculator, an approach that seems well-
suited to the Portuguese context. Given that many cen-
ters likely maintain empirical antibiotic treatment rates 
close to 3% (except those treating all infants exposed 
to chorioamnionitis),10,18,26 further reductions may only 
be achievable through strategies targeting antibiotics 
exclusively for symptomatic infants.10 Structured clinical 
observation aligns with this goal, offering broader mon-
itoring coverage and prioritizing antibiotic use based on 
clinical signs rather than probabilistic models.

As most units reported adherence to the current 
national consensus, indicating a willingness to follow 
centralized guidance, and as the majority considered 
serial clinical observation feasible, these results may 
encourage revising the national recommendations to 
more assertively endorse this strategy as the preferred 



223

I. Sampaio, R. Gouveia.  Serial clinical observation in neonatal sepsis

	 9.	 Stocker M, Klingenberg C, Naver L, Nordberg V, Berardi A, El Helou S, 
et al. Less is more: antibiotics at the beginning of life. Nat Commun. 
2023;14:2423. doi:10.1038/s41467-023-38156-7. Preserve author 
accent: Navér.

	 10.	 Stocker M, Rosa-Mangeret F, Agyeman PKA, McDougall J, Berger C, 
Giannoni E. Management of neonates at risk of early onset sepsis: a 
probability-based approach and recent literature appraisal: update of the 
Swiss national guideline of the Swiss Society of Neonatology and the 
Pediatric Infectious Disease Group Switzerland. Eur J Pediatr. 
2024;183(12):5517-5529. doi:10.1007/s00431-024-05811-0.

	 11.	 Puopolo KM, Benitz WE, Zaoutis TE; Committee on Fetus and Newborn; 
Committee on Infectious Diseases. Management of neonates born at 
>=35 0/7 weeks’ gestation with suspected or proven early-onset bacterial 
sepsis. Pediatrics. 2018;142(6):e20182894. doi:10.1542/peds.2018-
2894. Use the >= symbol in typesetting. Remove the AAP banner text 
and generic news URL. Corporate authors are separated from the title.

	 12.	 National Institute for Health and Care Excellence (NICE). Neonatal infec-
tion: antibiotics for prevention and treatment. NICE guideline NG195. 
Published April 20, 2021. Updated May 13, 2026. Accessed October 17, 
2026. https://www.nice.org.uk/guidance/ng195

	 13.	 Société Française de Néonatologie. Grade des recommandations (selon 
la HAS). Prise en charge du nouveau né à risque d’infection néonatale 
bactérienne précoce (≥34 SA) 2017 [cited 2025 Jun 10]. Available from: 
https://www.societe-francaise-neonatalogie.com/_files/ugd/d8ff38_0a-
56234d8a95481282d5af6e5f744c4b.pdf

	 14.	 Sociedad Española de Neonatología (SENEO). Protocolos de la Socie-
dad Española de Neonatología. 2023 [cited 2025 Jun 10]. Available from: 
https://www.seneo.es/index.php/publicaciones/protocolos-de-la-seneo 
-2023

	 15.	 Berardi A, Buffagni AM, Rossi C, Vaccina E, Cattelani C, Gambini L, et 
al. Serial physical examinations, a simple and reliable tool for managing 
neonates at risk for early-onset sepsis. World J Clin Pediatr. 2016;5(4): 
358-364. doi:10.5409/wjcp.v5.i4.358.

	 16.	 Escribano García C, Montejo Vicente M del M, Izquierdo Caballero R, 
Samaniego Fernández CM, Marín Urueña SI, Infante López ME, et al. 
Clinical observation of newborns with infection risk: A safe practice. An 
Pediatr (Engl Ed). 2018;88(5):239-245. doi:10.1016/j.anpede.2017.05.008.

	 17.	 Joshi NS, Gupta A, Allan JM, Cohen RS, Aby JL, Kim JL, et al. Mana-
gement of chorioamnionitis-exposed infants in the newborn nursery using 
a clinical examination-based approach. Hosp Pediatr. 2019;9(4):227-233. 
doi:10.1542/hpeds.2018-0201.

	 18.	 Achten NB, Klingenberg C, Benitz WE, Stocker M, Schlapbach LJ, Gian-
noni E, et al. Association of use of the neonatal early-onset sepsis cal-
culator with reduction in antibiotic therapy and safety: a systematic review 
and meta-analysis. JAMA Pediatr. 2019;173(11):1032-1040. doi:10.1001/
jamapediatrics.2019.2825.

	 19.	 Deshmukh M, Mehta S, Patole S. Sepsis calculator for neonatal early onset 
sepsis: a systematic review and meta-analysis. J Matern Fetal Neonatal 
Med. 2021;34(11):1832-1840. doi:10.1080/14767058.2019.1649650.

	 20.	 Salas Garcia S, Valcarcel Ruescas B, Aristoy Zabaleta M, León García 
S, Parra-Llorca A, Toledo JD. Early-onset sepsis: a cohort study compa-
ring serial clinical observation with laboratory testing. J Perinatol. 
2021;41(10):2482-2487. doi:10.1038/s41372-021-01138-y

	 21.	 Sociedade Portuguesa de Neonatologia. Consenso Nacional sobre a 
abordagem do recém-nascido com risco de sépsis precoce. 2023 [cited 
2025 Jun 10]. Available from: https://www.spneonatologia.pt/wp-content/
uploads/2023/08/Consenso-sepsis-neonatal-precoce.pdf

	 22.	 Sampaio I, Duarte C, Girbal I, Gouveia R. Variation in early-onset sepsis 
risk assessment in asymptomatic term and near-term infants in Portugal. 
Port J Pediatr. 2022;53(4):638-645. doi:10.25754/pjp.2022.25768.

	 23.	 PORDATA. Nascimentos: total e por tipo de parto. Fundação Francisco 
Manuel dos Santos. Disponível em: https://www.pordata.pt/Portugal/Nas-
cimentos+total+e+por+tipo+de+parto-14 (consultado em junho de 2025).

	 24.	 Puopolo KM, Draper D, Wi S, Newman TB, Zupancic J, Lieberman E, et 
al. Estimating the probability of neonatal early-onset infection on the 
basis of maternal risk factors. Pediatrics. 2011;128(5):e1155-e1163. 
doi:10.1542/peds.2010-3464.

	 25.	 Berardi A, Trevisani V, Di Caprio A, Caccamo P, Latorre G, Loprieno S, 
et al. Timing of symptoms of early-onset sepsis after intrapartum antibio-
tic prophylaxis: can it inform the neonatal management? Pathogens. 
2023;12(4):588. doi:10.3390/pathogens12040588.

	 26.	 Giannoni E, Dimopoulou V, Klingenberg C, Naver L, Nordberg V, Berardi 
A, et al. Analysis of antibiotic exposure and early-onset neonatal sepsis 
in Europe, North America, and Australia. JAMA Netw Open. 2022;5(11): 
e2243691. doi:10.1001/jamanetworkopen.2022.43691. Preserve author 
accent: Navér.

	 27.	 Benitz WE, Wynn JL, Polin RA. Reappraisal of guidelines for manage-
ment of neonates with suspected early-onset sepsis. J Pediatr. 
2015;166(4):1070-1074. doi:10.1016/j.jpeds.2014.12.023.

	 28.	 Benitz WE, Long SS. The holy grail of ascertainment of early-onset neo-
natal sepsis. J Pediatr. 2019;213:10-12. doi:10.1016/j.jpeds.2019.05.072.

drafting and reviewing of the article; R. Gouveia: 
analysis and interpretation of results, critical reviewing 
of the content of the article.

Funding

None.

Conflicts of interest

None. 

Ethical considerations

Protection of human subjects and animals. The 
authors declare that no experiments involving humans or 
animals were performed. This observational study was 
based on two national surveys of Portuguese neonatal 
units, conducted in 2021 and 2025, addressing institutional 
practices in the prevention and management of early-onset 
neonatal sepsis.

Confidentiality, informed consent, and ethical 
approval. The study collected information on institutional 
clinical practices through questionnaires completed by rep-
resentatives of neonatal units. No individual patient data or 
patient-identifiable information were collected, and therefore 
patient informed consent was not applicable. Survey 
responses were analysed at the institutional level and 
reported in aggregate form.

Declaration on the use of artificial intelligence. The 
authors declare that no generative artificial intelligence was 
used in the writing or creation of the content of this 
manuscript.

References
	 1.	 Kuzniewicz MW, Puopolo KM, Fischer A, Walsh EM, Li S, Newman TB, 

et al. A quantitative, risk-based approach to the management of neona-
tal early-onset sepsis. JAMA Pediatr. 2017;171(4):365-371. doi:10.1001/
jamapediatrics.2016.4678.

	 2.	 Stoll BJ, Hansen NI, Sanchez PJ, Faix RG, Poindexter BB, Van Meurs 
KP, et al. Early onset neonatal sepsis: the burden of group B Strepto-
coccal and E. coli disease continues. Pediatrics. 2011;127(5):817-826. 
doi:10.1542/peds.2010-2217. 

	 3.	 Good PI, Hooven TA. Evaluating newborns at risk for early-onset sepsis. 
Pediatr Clin North Am. 2019;66(2):321-331. doi:10.1016/j.pcl.2018.12.003.

	 4.	 Escobar GJ, Puopolo KM, Wi S, Turk BJ, Kuzniewicz MW, Walsh EM, 
et al. Stratification of risk of early-onset sepsis in newborns >=34 weeks’ 
gestation. Pediatrics. 2014;133(1):30-36. doi:10.1542/peds.2013-1689.

	 5.	 Berardi A, Bedetti L, Spada C, Lucaccioni L, Frymoyer A. Serial clinical 
observation for management of newborns at risk of early-onset sepsis. 
Curr Opin Pediatr. 2020;32(2):245-251. doi:10.1097/MOP.00000000000 
00864.

	 6.	 Puopolo KM, Mukhopadhay S, Frymoyer A, Benitz WE. The term new-
born: early-onset sepsis. Clin Perinatol. 2021;48(3):471-484. doi:10.1016 
/j.clp.2021.05.003.

	 7.	 Hooven TA, Randis TM, Polin RA. What’s the harm? Risks and benefits 
of evolving rule-out sepsis practices. J Perinatol. 2018;38(6):614-622. 
doi:10.1038/s41372-018-0081-3.

	 8.	 Ting JY, Roberts A. Association of early life antibiotics and health outco-
mes: evidence from clinical studies. Semin Perinatol. 2020;44(8):151322. 
doi:10.1016/j.semperi.2020.151322.


