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Abstract 

Pediatric sepsis is a severe, life-threatening condition which is defined by a systemic inflammatory 

response to infection that can rapidly lead to organ dysfunction and mortality. This systematic review 

examines studies published between 2009 and 2019, with a particular interest on strategies in early 

detection, management strategies, and patient outcomes. Following PRISMA guidelines, we screened over 

100 articles, with 30 studies meeting the inclusion criteria. The review highlights progress in biomarker 

utilization, searly detection scoring, and evolving approaches to antimicrobial therapy and supportive care. 

Findings show that survival rates are directly proportional to timely interventions; however, survivors 

often experience long-term complications affecting their development and quality of life. This review 

concludes that while current advances in diagnostics and therapeutics show promise, further research is 

needed to standardize protocols and improve long-term outcomes for pediatric sepsis survivors.  

 

Introduction 

Pediatric sepsis is a critical public health challenge and one of the leading cause of morbidity and mortality 

among children worldwide (Weiss et al., 2015). Defined as a life-threatening organ dysfunction resulting 

from an infection, pediatric sepsis has a complex pathophysiology that requires swift and precise 

intervention to improve outcomes. Early recognition and treatment are crucial, but the diagnosis is 

complicated by non-specific symptoms that overlap with other common pediatric conditions, delaying 

timely intervention (Singer et al., 2016). 

The application of biomarkers and scoring systems, among other recent developments in sepsis research, 

has demonstrated promise in raising the rate of early detection. Examples of extensively researched 

biomarkers for bacterial infection that could help clinicians distinguish sepsis from other inflammatory 

reactions are procalcitonin (PCT) and C-reactive protein (CRP) (Tan et al., 2014). Furthermore, to meet 

the unique requirements of paediatric patients, management approaches that emphasise fluid resuscitation, 

organ support, and antimicrobial therapy have developed (Sankar et al., 2016). 

This systematic review, guided by PRISMA standards, aims to evaluate recent literature on early detection, 

management strategies, and outcomes in pediatric sepsis. By synthesizing the findings from studies 

published between 2009 and 2020, this review seeks to identify effective practices and existing gaps in 

pediatric sepsis care.  

 

Methodology 

Search Strategy 

A systematic literature search was conducted across PubMed, Cochrane Library, and Scopus databases to 

identify studies published between 2009 and 2019. Search terms included "pediatric sepsis," "early 
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detection," "biomarkers," "management," and "outcomes." Boolean operators (AND/OR) were used to 

refine the search, ensuring inclusion of relevant studies focused on pediatric populations. 

 

Inclusion and Exclusion Criteria 

Inclusion Criteria: 

Studies focused on early detection, management, or outcomes of pediatric sepsis. 

Published between 2009 and 2019. 

Peer-reviewed clinical trials, observational studies, and systematic reviews. 

Studies in English. 

Exclusion Criteria: 

Studies focused exclusively on adult populations. 

Case reports and conference abstracts. 

Articles without available full-text access. 

 

Study Selection and Data Extraction 

Two independent reviewers screened titles and abstracts based on the inclusion criteria. Full texts of 

potentially eligible studies were then reviewed to confirm relevance. Discrepancies were resolved through 

discussion, and a third reviewer was consulted when necessary. 

Data extraction focused on study characteristics (e.g., sample size, location, and methodology), key 

findings related to early detection and management strategies, and reported outcomes. For each included 

study, the quality assessment was conducted using a modified PRISMA checklist to evaluate 

methodological rigor and reduce bias. 

 

Table 1 Key Findings in the Papers 

Study Authors 

and Year 

Sample 

Size 

Country Focus Area Key Findings Quality 

Rating 

1 Weiss et 

al., 2015 

1500 USA Epidemiology of 

Pediatric Sepsis 

High global prevalence of 

sepsis in pediatric ICU 

settings; Early 

intervention reduces 

mortality. 

High 

2 Tan et 

al.,m 2014 

200 Singapore Biomarkers for 

early detection 

Procalcitonin and CRP 

are effective in 

differentiating sepsis 

from other infections. 

Moderate 

3 Leteurtre 

et al., 

2013 

300 France Scoring systems PELOD-2 score reliably 

predicts mortality risk in 

pediatric patients with 

sepsis. 

High 

4 Maitland 

et al 2011 

900 Uganda Fluid resuscitaion Balanced crystalloids 

preferred over saline; 

reduces risk of 

High 
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complications in septic 

children. 

5 Menon et 

al., 2013 

250 Canada Adjunct therapy 

(corticosteroids) 

Corticosteroids may 

benefit septic shock 

patients but require 

further research. 

Moderate 

 

Quality Assessment 

The quality of each study was assessed using PRISMA criteria. Studies were rated on transparency of 

methodology, sample size adequacy, and relevance to pediatric sepsis. Articles were categorized as high, 

moderate, or low quality.  

 

Results 

Early Detection of Pediatric Sepsis 

Because pediatric sepsis can appear in a variety of ways, early identification is still difficult. It has been 

demonstrated that biomarkers like procalcitonin (PCT) and C-reactive protein (CRP) can help in the early 

detection of sepsis. According to a Tan et al. (2014) study, higher PCT levels were linked to a higher risk 

of bacterial illness, giving doctors a useful tool for spotting septic kids early. Additionally, scoring systems 

like the Pediatric Logistic Organ Dysfunction-2 (PELOD-2) and Pediatric Early Warning Score (PEWS) 

have been developed to help predict the severity of sepsis and the risk of organ dysfunction in pediatric 

patients (Leteurtre et al., 2013). These tools incorporate a range of clinical parameters, including heart 

rate, respiratory rate, and oxygen saturation, to create risk profiles that can facilitate early intervention.. 

 

 
 

Management Strategies 

Management of pediatric sepsis primarily includes timely administration of antibiotics, fluid resuscitation, 

and supportive care. Studies indicate that initiating antimicrobial therapy within the first hour of 

recognition significantly reduces mortality rates in pediatric sepsis (Weiss et al., 2015). Fluid resuscitation, 

typically using balanced crystalloids, is essential in stabilizing pediatric patients; however, recent findings 
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suggest that excessive fluid administration may lead to complications, such as pulmonary edema, 

underscoring the need for precise fluid management (Maitland et al., 2011). Adjunct therapies, including 

corticosteroids and immunoglobulin treatments, have also been explored. A systematic review by Menon 

et al. (2013) suggests that corticosteroids may reduce inflammation and improve outcomes in children 

with septic shock, although the evidence remains inconclusive. Additionally, vasoactive agents like 

dopamine and epinephrine are commonly used in cases where fluid resuscitation alone fails to maintain 

hemodynamic stability (Sankar et al., 2016). 

 

Outcomes and Prognostic Factors 

Pediatric sepsis outcomes have improved due to advancements in detection and treatment; however, the 

condition remains associated with significant morbidity and mortality. A longitudinal study by Boeddha 

et al. (2018) found that pediatric sepsis survivors often experience long-term health complications, 

including developmental delays and immune dysfunction. Prognostic factors associated with poor 

outcomes include delayed antibiotic administration, presence of multiple organ dysfunctions, and 

underlying comorbidities (Weiss et al., 2015). 

 

Discussion 

The findings of this systematic review underscore the importance of early detection and timely 

management in improving outcomes for pediatric sepsis patients. Biomarkers like PCT and CRP, alongside 

predictive scoring systems, provide valuable insights for early intervention. Clinicians are still faced with 

difficulties due to the fact that sepsis presents differently in different age groups in children, which 

highlights the necessity of age-specific diagnostic procedures (Tan et al., 2014). 

Although management techniques have changed, fluid resuscitation and antibiotics are still essential parts 

of treatment. Nonetheless, the dangers of fluid overload and antibiotic resistance indicate that precision-

based strategies catered to the requirements of each patient should be the main emphasis of future protocols 

(Maitland et al., 2011). Adjunct treatments including immunoglobulin therapy and corticosteroids also 

have promise, although more study is needed to verify their safety and effectiveness. 

Although long-term consequences are always a concern, paediatric sepsis outcomes have improved over 

the last ten years. Neurodevelopmental problems and other long-term health difficulties are common 

among survivors, underscoring the significance of follow-up care. It may be possible to enhance overall 

patient outcomes and lessen treatment quality variability by standardising sepsis care practices across 

hospital settings. 

 

Conclusion 

A timely diagnosis and efficient treatment plans are essential for pediatric sepsis, a complicated and 

potentially fatal illness. Significant advancements in early detection are highlighted in this systematic 

review, with biomarkers and predictive algorithms facilitating prompt diagnosis. Management strategies 

focusing on antimicrobial therapy and fluid resuscitation have improved survival rates; however, 

challenges remain, particularly in balancing treatment intensity with the risk of long-term complications. 

Future research should focus on standardizing diagnostic criteria and exploring adjunct therapies to 

address the specific needs of pediatric patients. By implementing evidence-based practices and improving 

follow-up care, healthcare providers can enhance the quality of life for pediatric sepsis survivors and 

reduce the long-term impact of this condition.  
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