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Abstract 

Neonatal infections remain a major cause of morbidity and mortality worldwide
due to the physiological immaturity of newborns and the non-specific nature of
early clinical signs. Rapid progression of infection in this age group is associated
with an underdeveloped immune response, limited inflammatory reactivity, and a
high risk of systemic dissemination.  Early identification of neonates at  risk for
severe  disease  is  essential  for  timely  therapeutic  intervention  and  improved
outcomes.

This analytical review summarizes current scientific data on the clinical course of
neonatal infections and identifies key clinical and laboratory predictors of severe
complications. Particular attention is given to early warning signs such as feeding
intolerance,  lethargy,  respiratory  instability,  and  temperature  dysregulation.
Laboratory  markers  including  C-reactive  protein,  procalcitonin,  leukocyte
abnormalities,  thrombocytopenia,  metabolic acidosis,  and elevated lactate levels
are discussed in terms of their prognostic value.

Perinatal risk factors such as prematurity, low birth weight, prolonged rupture of
membranes, maternal infection, and the need for invasive procedures significantly
increase  the  likelihood  of  systemic  infection  and multi-organ  dysfunction.  The
article  proposes  an  integrated  predictive  approach  based  on  the  combined
assessment of clinical signs, laboratory biomarkers, and perinatal history. Such a
strategy  may  improve  early  diagnosis,  optimize  intensive  care  decisions,  and
reduce  neonatal  mortality.  Further  clinical  studies  are  required  to  validate  the
proposed predictive model in practical settings.
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Аннотация 

Неонатальные инфекции остаются одной из ведущих причин заболеваемости
и  смертности  новорождённых  во  всём  мире,  что  обусловлено
физиологической  незрелостью  организма  и  неспецифичностью  ранних
клинических  проявлений.  Быстрое  прогрессирование  инфекционного
процесса  в  этом  возрасте  связано  с  недостаточной  зрелостью  иммунной
системы, ограниченной воспалительной реакцией и высокой вероятностью
генерализации  инфекции.  Раннее  выявление  новорождённых  с  риском
тяжёлого  течения  заболевания  имеет  решающее  значение  для
своевременного начала терапии и улучшения исходов.

В данной аналитической работе обобщены современные научные данные о
клинических особенностях течения неонатальных инфекций и рассмотрены
основные клинико-лабораторные предикторы развития тяжёлых осложнений.
Особое  внимание  уделено  ранним  клиническим  признакам,  таким  как
нарушение  сосания,  вялость,  дыхательная  нестабильность  и  нарушения
терморегуляции.  Описана  прогностическая  значимость  лабораторных
показателей,  включая  С-реактивный  белок,  прокальцитонин,  изменения
лейкоцитарной  формулы,  тромбоцитопению,  метаболический  ацидоз  и
повышение уровня лактата.

Перинатальные факторы риска — недоношенность,  низкая масса тела при
рождении,  длительный  безводный  период,  материнская  инфекция  и
необходимость  инвазивных  вмешательств  —  существенно  повышают
вероятность развития системной инфекции и полиорганной недостаточности.
В статье предложен интегрированный прогностический подход, основанный
на комплексной оценке клинических симптомов, лабораторных маркеров и
перинатального  анамнеза.  Такой  подход  может  способствовать  ранней
диагностике, оптимизации интенсивной терапии и снижению неонатальной
смертности.  Для  подтверждения  эффективности  предложенной  модели
необходимы дальнейшие клинические исследования.

Ключевые  слова : неонатальная  инфекция,  неонатальный  сепсис,
прогнозирование, осложнения, биомаркеры, недоношенность, факторы риска
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Introduction

The neonatal period, defined as the first 28 days of life, represents one of the most
vulnerable stages in human development. During this time, physiological systems,
particularly  the  immune  system,  are  functionally  immature,  making  newborns
highly  susceptible  to  infectious  diseases.  Neonatal  infections  remain  a  leading
cause of morbidity and mortality worldwide, especially in low- and middle-income
countries.

According to  the World Health Organization,  infectious  diseases account  for  a
significant proportion of neonatal deaths globally. Neonatal sepsis, pneumonia, and
meningitis are among the most severe conditions, frequently leading to long-term
neurological impairment or death. Despite advances in perinatal and neonatal care,
early diagnosis and risk stratification of neonatal infections remain challenging due
to the non-specific nature of clinical manifestations.

Neonatal infections are generally classified into:

 Early-onset  infections (within  the  first  72  hours  of  life),  typically
associated with vertical transmission from the mother

 Late-onset infections (after 72 hours), often related to hospital-acquired or
community-acquired pathogens

Newborns possess unique immunological characteristics that influence infection
progression.  These  include  reduced  neutrophil  reserves,  impaired  phagocytic
activity,  decreased  complement  system  function,  and  limited  endogenous
production  of  immunoglobulins  such  as  IgM and  IgA.  Maternal  IgG provides
partial protection, but this is often insufficient against invasive pathogens. As a
result,  infections in neonates tend to disseminate rapidly, increasing the risk of
systemic inflammatory response, septic shock, and multi-organ failure.

One of the major clinical problems is that neonatal infections often present with
subtle and non-specific symptoms. Fever may be absent, and hypothermia can
instead  be  an  early  sign  of  sepsis.  Poor  feeding,  lethargy,  hypotonia,  and
respiratory  instability  may  precede  overt  signs  of  systemic  infection.  These
atypical presentations frequently delay diagnosis and treatment.

In recent years, considerable attention has been directed toward the development of
predictive  approaches that  integrate  clinical  signs,  laboratory biomarkers,  and
perinatal  risk  factors  to  identify  neonates  at  high  risk  for  severe  disease  and
complications.  Biomarkers  such  as  C-reactive  protein  (CRP),  procalcitonin,
platelet  count,  and metabolic  indicators  have  been widely  studied.  However,  a
universally accepted predictive algorithm has not yet been fully established.
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The aim of this article is to analyze the clinical course of neonatal infections based
on current scientific literature and to summarize the key clinical and laboratory
factors that may help predict the development of severe complications.

Materials and Methods

This  study  is  a  theoretical  and  analytical  review based  on  contemporary
scientific  literature  in  neonatology,  pediatric  infectious  diseases,  and  neonatal
intensive care. No original clinical or experimental data were collected.

The analysis focused on the following aspects:

 Etiology and pathogenesis of neonatal infections
 Immunological features of newborns
 Prognostic value of early clinical signs
 Laboratory biomarkers associated with severe infection
 Perinatal and maternal risk factors
 Mechanisms underlying multi-organ dysfunction in neonatal sepsis

Based  on  the  synthesis  of  published  data,  an  integrated  clinical-laboratory
approach for predicting severe disease and complications in neonatal infections is
proposed.

Results

The literature indicates that the severity of neonatal infections is determined by a
combination of host immaturity, pathogen virulence, and delayed recognition of
systemic involvement.

Clinical Course Characteristics

Early manifestations of neonatal infection are often non-specific and may include:

 Poor feeding or weak sucking reflex
 Lethargy or decreased activity
 Hypotonia
 Temperature instability (fever or hypothermia)
 Respiratory disturbances (tachypnea, apnea, grunting)
 Skin color changes (pallor, mottling, cyanosis)

The early appearance of respiratory failure and circulatory instability is strongly
associated with the development of neonatal sepsis and multi-organ dysfunction.

Laboratory Markers with Prognostic Value
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Several  laboratory  findings  are  consistently  associated  with  severe  disease  and
complications:

Parameter Prognostic Significance
Elevated CRP and procalcitonin Suggest high probability of bacterial sepsis
Leukopenia or leukocytosis Indicates dysregulated bone marrow response
Thrombocytopenia Associated with sepsis severity and risk of DIC
Elevated serum lactate Reflects tissue hypoxia and poor perfusion
Metabolic acidosis Marker of systemic compromise
Hypoglycemia Risk factor for neurological injury

Perinatal Risk Factors

The following conditions significantly increase the likelihood of severe neonatal
infection:

 Prematurity
 Low birth weight
 Prolonged rupture of membranes
 Maternal intrapartum fever
 Chorioamnionitis
 Need for invasive procedures (mechanical ventilation, central lines)

Proposed Predictive Approach

A high-risk group for severe complications (such as sepsis, meningitis, or multi-
organ failure) can be identified when the following are present:

 Two or more early clinical warning signs
 Markedly elevated inflammatory biomarkers
 Thrombocytopenia
 Signs of respiratory or cardiovascular instability

Newborns  meeting  these  criteria  require  close  monitoring  and early  aggressive
management.

Discussion

Neonatal infections represent one of the most diagnostically challenging conditions
in  neonatal  medicine.  The  immature  immune  response  of  newborns  leads  to
atypical  inflammatory  manifestations  compared  to  older  children  and  adults.
Instead  of  pronounced  fever  and  leukocytosis,  neonates  may  present  with
hypothermia,  leukopenia,  and  subtle  behavioral  changes.  This  blunted
inflammatory response contributes to delayed diagnosis and rapid progression to
systemic disease.

________________________________________________________________

"Экономика и социум" №1(140) 2026                                      www.iupr.ru



Current  evidence  suggests  that  no  single  biomarker  is  sufficient to  reliably
predict severe outcomes. CRP and procalcitonin are useful but may rise later in the
disease course. Hematological changes such as thrombocytopenia often correlate
with  the  severity  of  systemic  inflammation  and  the  risk  of  disseminated
intravascular  coagulation.  Metabolic  indicators  like  lactate  and  acidosis  reflect
tissue hypoxia and are associated with higher mortality.

Therefore, a multifactorial predictive strategy that combines clinical assessment
with  laboratory  and  perinatal  data  appears  to  be  the  most  effective  approach.
Premature  and  low-birth-weight  infants  are  particularly  vulnerable  due  to  their
underdeveloped immune and organ systems. Even mild clinical deterioration in
these neonates may signal the onset of severe infection.

International  child  health  organizations,  including  UNICEF,  emphasize  early
recognition of neonatal infections as a key strategy to reduce mortality. Risk-based
monitoring  protocols  in  neonatal  intensive  care  units  have  shown  that  timely
identification  of  high-risk  infants  improves  outcomes  through  earlier  antibiotic
therapy and supportive care.

The  predictive  framework  discussed  in  this  article  is  conceptual  and  based  on
published  evidence.  Prospective  clinical  studies  are  necessary  to  validate  its
accuracy and determine its practical application in different healthcare settings.

Conclusion

Neonatal infections are associated with a high risk of severe complications and
mortality due to the physiological immaturity of newborns and the non-specific
nature of early clinical signs.

Prediction of severe disease should rely on an integrated assessment of:

 Early clinical manifestations
 Inflammatory and metabolic laboratory markers
 Hematological changes
 Perinatal risk factors

Such a comprehensive approach may facilitate early diagnosis, timely initiation of
intensive therapy, and reduction of neonatal morbidity and mortality.
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