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Abstract: Neonatal sepsis is a serious systemic infection occurring during the first 28 days of life
and remains one of the major causes of neonatal morbidity and mortality worldwide. It is particularly
dangerous in premature and low-birth-weight infants because of their immature immune systems and
limited physiological reserves. The disease may progress rapidly, leading to respiratory failure, septic
shock, multiple organ dysfunction, and death. Early recognition and timely treatment are therefore
essential for improving neonatal outcomes. The most important risk factors include prematurity, low
birth weight, maternal infections, prolonged rupture of membranes, chorioamnionitis, invasive
medical procedures, and prolonged hospitalization. Clinical manifestations are often nonspecific and
may include temperature instability, respiratory distress, poor feeding, lethargy, apnea, and
cardiovascular instability. Diagnosis is based on clinical assessment, blood culture, laboratory
investigations, and evaluation of possible organ dysfunction. Modern treatment involves prompt
empirical antibiotic therapy, appropriate supportive care, respiratory and hemodynamic stabilization,
and subsequent adjustment of antimicrobial treatment according to microbiological results. This article
reviews the major risk factors, clinical manifestations, diagnostic approaches, and contemporary
treatment strategies for neonatal sepsis.

Keywords: neonatal sepsis, newborn, early-onset sepsis, late-onset sepsis, neonatal infection,
blood culture, antibiotic therapy, premature infants, neonatal intensive care unit.

Introduction

Neonatal sepsis is a life-threatening condition caused by an invasive infection in newborn infants.
It remains a significant challenge in neonatology because of its rapid progression, nonspecific clinical
manifestations, and difficulties associated with early diagnosis.
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The neonatal period, defined as the first 28 days after birth, is characterized by significant
physiological and immunological changes. Newborn infants, particularly those born prematurely, have
immature immune responses and reduced ability to resist bacterial, viral, and fungal infections.

Neonatal sepsis is generally classified into early-onset sepsis and late-onset sepsis. Early-onset
sepsis usually develops within the first 72 hours of life and is commonly associated with maternal
infection and transmission of microorganisms before or during delivery. Late-onset sepsis occurs after
72 hours and is frequently associated with environmental exposure, healthcare procedures, and
hospital-acquired infections.

The clinical course can vary from mild systemic manifestations to severe septic shock and
multiple organ dysfunction. Because symptoms may initially be subtle, healthcare professionals must
maintain a high level of clinical suspicion in newborns with recognized risk factors.

Advances in microbiological diagnostics, neonatal intensive care, antimicrobial treatment, and
infection prevention have improved the management of neonatal sepsis. Nevertheless, early
identification and appropriate treatment remain essential for reducing mortality and long-term
complications.

Risk Factors and Etiology

The development of neonatal sepsis is influenced by maternal, perinatal, and neonatal factors.
Prematurity and low birth weight are among the most important risk factors because immature
immune function increases susceptibility to infection.

Maternal factors include group B streptococcal colonization, urinary tract infections, maternal
fever during labor, chorioamnionitis, and prolonged rupture of membranes. These conditions increase
the possibility of vertical transmission of microorganisms to the newborn.

Important neonatal risk factors include prematurity, very low birth weight, respiratory distress
requiring mechanical ventilation, central venous catheterization, prolonged hospitalization, and
surgical interventions.

The most common bacterial pathogens associated with early-onset sepsis include Group B
Streptococcus and Escherichia coli. Other organisms may include Listeria monocytogenes and other
Gram-negative bacteria.

Late-onset neonatal sepsis is frequently associated with coagulase-negative staphylococci,
Staphylococcus aureus, Klebsiella pneumoniae, Escherichia coli, and other hospital-associated
microorganisms. The distribution of pathogens varies according to geographical region, healthcare
setting, and local antimicrobial resistance patterns.

Fungal infections, particularly those caused by Candida species, are important in extremely
premature and critically ill newborns, especially those exposed to prolonged antibiotic treatment and
invasive procedures.
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Clinical Manifestations

The clinical presentation of neonatal sepsis is often nonspecific, making early recognition
difficult. Symptoms may develop gradually or progress rapidly over several hours.

Temperature instability is a common clinical feature. Infected newborns may develop fever or
hypothermia, although normal body temperature does not exclude serious infection.

Respiratory manifestations include tachypnea, apnea, grunting, chest retractions, cyanosis, and
increased oxygen requirements. Respiratory distress may be an early indication of systemic infection.

Neurological manifestations include lethargy, reduced activity, irritability, poor responsiveness,
hypotonia, and seizures. Feeding difficulties, weak sucking, and refusal to feed are also important
warning signs.

Gastrointestinal symptoms may include abdominal distension, vomiting, feeding intolerance, and
diarrhea. Cardiovascular abnormalities include tachycardia, bradycardia, prolonged capillary refill
time, hypotension, and poor peripheral perfusion.

Severe neonatal sepsis may progress to septic shock, disseminated intravascular coagulation,
renal dysfunction, and multiple organ failure.

It is important to emphasize that no single clinical symptom is sufficiently specific to confirm or
exclude neonatal sepsis. Clinical evaluation should always consider the infant's overall condition and
the presence of maternal and neonatal risk factors.

Early Diagnosis and Laboratory Investigations

Early diagnosis is one of the most important factors influencing the prognosis of neonatal sepsis.
Diagnostic evaluation should begin immediately when infection is suspected, without delaying
necessary treatment in critically ill infants.

A detailed maternal and neonatal history is essential. Important information includes gestational
age, birth weight, duration of membrane rupture, maternal temperature, maternal infections, delivery
circumstances, and previous neonatal interventions.

Physical examination should assess respiratory function, heart rate, temperature, oxygen
saturation, skin perfusion, neurological status, feeding ability, and urine output.

Blood culture remains the principal microbiological method for identifying the causative
organism. An adequate blood sample should be collected before starting antibiotics whenever this can
be done without delaying treatment.

A complete blood count may reveal leukopenia, leukocytosis, neutropenia, or an increased
immature-to-total neutrophil ratio. However, these findings are not sufficiently sensitive or specific to
establish the diagnosis independently.

C-reactive protein (CRP) is frequently used as an additional inflammatory marker. Serial
measurements may help evaluate the inflammatory response and support decisions regarding the
continuation of antibiotic therapy.
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Procalcitonin (PCT) is another biomarker that may assist in the assessment of neonatal bacterial
infection. However, physiological changes during the first days of life must be considered when
interpreting its results.

Lumbar puncture should be considered when meningitis is suspected, when blood cultures are
positive, or when the infant's clinical condition indicates possible central nervous system infection.
Cerebrospinal fluid examination may include cell count, glucose, protein, Gram staining, and culture.

Urine culture is particularly important in evaluating late-onset infection. Additional investigations,
including blood gas analysis, glucose, electrolytes, renal and liver function tests, and coagulation
studies, may be necessary depending on the severity of illness.

No laboratory marker should be interpreted in isolation. Diagnosis requires integration of clinical
findings, microbiological results, and the infant's overall condition.

Modern Treatment Strategies

The treatment of neonatal sepsis requires rapid initiation of appropriate antimicrobial therapy and
comprehensive supportive management. Newborns with suspected severe sepsis should be managed in
a neonatal intensive care unit whenever possible.

Empirical antibiotic therapy

Empirical antibiotic treatment should be initiated promptly when neonatal sepsis is strongly
suspected. The choice of antibiotics depends on the timing of infection, the likely pathogens, local
antimicrobial resistance patterns, gestational age, and the infant's clinical condition.

For early-onset neonatal sepsis, a commonly recommended empirical combination is intravenous
ampicillin and gentamicin. This combination provides coverage against important early-onset
pathogens, including Group B Streptococcus, Listeria monocytogenes, and many susceptible Gram-
negative organisms.

For late-onset sepsis, antimicrobial treatment should reflect local hospital microbiology and
resistance patterns. Depending on the clinical setting, treatment may require coverage against
staphylococci and Gram-negative bacteria.

When meningitis is suspected, the antimicrobial regimen must provide adequate penetration into
the cerebrospinal fluid. Treatment should be selected according to the suspected pathogen and current
neonatal protocols.

Once microbiological results become available, antibiotics should be adjusted according to the
identified organism and its antimicrobial susceptibility. This approach reduces unnecessary broad-
spectrum antibiotic exposure and helps prevent antimicrobial resistance.

Supportive and intensive care

Supportive treatment is essential in newborns with severe infection. Respiratory support may
include supplemental oxygen, continuous positive airway pressure (CPAP), or mechanical ventilation,
depending on the severity of respiratory failure.
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Hemodynamic stabilization involves careful assessment of circulation, perfusion, blood pressure,
and urine output. Intravenous fluids may be administered when clinically indicated, with particular
attention to avoiding fluid overload.

Vasoactive medications may be necessary in infants with persistent cardiovascular instability or
septic shock.

Blood glucose, electrolyte balance, renal function, and acid-base status should be monitored
regularly. Severe metabolic disturbances require appropriate correction.

Maintaining normal body temperature is also important because hypothermia and hyperthermia
can worsen the metabolic demands of critically ill newborns.

Nutritional support should be individualized. Breast milk is preferred whenever clinically
appropriate because it provides nutritional and immunological benefits. In unstable infants, feeding
decisions should be based on gastrointestinal function and hemodynamic condition.

Prevention of Neonatal Sepsis

Prevention is a fundamental component of neonatal care. Effective infection-control practices can
significantly reduce the risk of hospital-acquired infections.

Maternal screening and appropriate management of infections during pregnancy and labor are
important preventive measures. Intrapartum antibiotic prophylaxis is recommended for eligible
mothers at risk of transmitting Group B Streptococcus.

Strict hand hygiene, aseptic techniques, proper umbilical cord care, and careful management of
intravenous catheters are essential in neonatal units.

Unnecessary invasive procedures and prolonged antibiotic exposure should be avoided.
Breastfeeding and early skin-to-skin contact, when clinically appropriate, also contribute to improved
neonatal health.

Healthcare professionals should follow standardized infection-prevention protocols and
continuously monitor infection rates within neonatal intensive care units.

Prognosis and Long-Term Outcomes

The prognosis of neonatal sepsis depends on several factors, including gestational age, birth
weight, causative microorganism, severity of infection, presence of organ dysfunction, and the time
between symptom onset and treatment initiation.

Early recognition and appropriate antimicrobial therapy significantly improve the chances of
survival.

However, severe neonatal sepsis may result in complications such as meningitis, neurological
impairment, hearing loss, chronic lung disease, and developmental delay.

Premature infants and newborns with very low birth weight are particularly vulnerable to long-
term complications. Regular developmental assessment and appropriate follow-up are therefore
important for survivors of severe neonatal infections.
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Discussion

Neonatal sepsis remains a major clinical challenge because its initial symptoms are frequently
subtle and nonspecific. The condition requires a combination of clinical experience, laboratory
evaluation, microbiological investigation, and rapid therapeutic intervention.

Blood culture remains the principal diagnostic method, while inflammatory biomarkers such as
CRP and procalcitonin provide additional information. Nevertheless, laboratory results should not
delay treatment in infants with strong clinical suspicion of sepsis.

Modern neonatal management emphasizes appropriate empirical antibiotic selection, early
respiratory and hemodynamic support, and regular reassessment of antimicrobial therapy. Antibiotics
should be narrowed or discontinued when microbiological findings and the clinical course indicate
that continued treatment is unnecessary.

Antimicrobial stewardship is especially important in neonatal intensive care units because
excessive antibiotic exposure may contribute to antimicrobial resistance and disturbances in the
developing intestinal microbiome.

Improving maternal care, strengthening infection-prevention practices, and ensuring access to
neonatal intensive care are essential strategies for reducing the global burden of neonatal sepsis.

Conclusion

Neonatal sepsis is a potentially fatal infectious condition that requires early recognition, accurate
diagnostic evaluation, and timely treatment. Prematurity, low birth weight, maternal infections,
prolonged rupture of membranes, and invasive medical procedures are among the most important risk
factors.

Clinical manifestations may include temperature instability, respiratory distress, poor feeding,
lethargy, apnea, and cardiovascular abnormalities. Blood culture remains the primary microbiological
diagnostic method, supported by laboratory investigations and careful clinical assessment.

Modern treatment combines prompt empirical antibiotic therapy, pathogen-directed antimicrobial
treatment, respiratory support, hemodynamic stabilization, and appropriate nutritional management.

Prevention through maternal infection control, hand hygiene, aseptic procedures, and responsible
antibiotic use is equally important.

Early diagnosis, evidence-based treatment, and multidisciplinary neonatal care remain the most
effective approaches to reducing neonatal sepsis-related morbidity and mortality.
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