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1. Introduction
The problem of early diagnosis and effective man-

agement of neonatal sepsis (NS) is a leading area of mod-
ern perinatology around the world [1, 2]. This is due to the 
severity of clinical manifestations, the development of 
multiple organ failure and adverse long-term consequenc-
es of the disease, as well as the high mortality rate of this 
pathology, especially among premature infants [3, 4].  
World statistics show a significant geographical heteroge-
neity in the incidence of NS. The incidence of sepsis in 
developed countries is 0.28–0.77 per 1000 children  
born [5, 6]. According to the Center for Medical Statistics 
of the Ministry of Health of Ukraine, the frequency of NS 
is 0.69 per 1,000 live births. Despite the low official fig-
ures, the true incidence of NS is likely to be significantly 
higher. Accurate diagnosis and timely effective therapeu-
tic strategy of NS is a reserve for reducing perinatal losses, 
as well as indicators of child disability and mortality [7–9].

The aim of the work is to generalize modern views 
on the diagnosis and treatment of early neonatal sepsis in 
newborns with perinatal pathology.

2. The issue of terminology and classification of 
neonatal sepsis

The history of the study of pathophysiological 
foundations and terminological interpretation of the con-
cept of “sepsis” lasts for thousands of years – a disease 
known since ancient civilization [10]. For a long time, 
perceptions of the development of sepsis were associated 
exclusively with infectious factors. However, at the be-
ginning of the XX century, scientists emphasized the 
importance of studying the response of a macroorganism 
to an infectious agent, which determined the shift of the 
vector of sepsisology in the direction of the immunologi-
cal concept of the disease [11]. According to modern no-
tions, sepsis is defined as a life-threatening condition 
accompanied by organ dysfunction and caused by a 
pathological violation of the regulation of the immune 
response to infectious pathology [12]. At the same time, 
it should be emphasized that consensus on the definition 
of NS has not been reached to date, which leads to a cer-
tain subjectivity in the approach to verification of this 
pathology and leads to significant diagnostic defects and 
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Ранній неонатальний сепсис (РНС) залишається провідною причиною захворюваності та смертності, 
особливо серед дітей, що були народжені передчасно. Тому точна діагностика, оперативний моніторинг 
перебігу захворювання та ефективна терапевтична стратегія є гарантом підвищення якості надання 
медичної допомоги новонародженим, а також важливим резервом зниження перинатальних втрат.
Мета роботи – узагальнити сучасні погляди на діагностику та лікування раннього неонатального сепсису 
у новонароджених дітей з перинатальною патологією.
Результати досліджень та їх обговорення. Здійснено аналітичний огляд сучасних літературних даних 
щодо проблемних питань діагностики РНС. Викладені підходи і сформульовані основні напрямки менедж-
менту РНС на сучасному етапі. Виявлено, що відсутність консенсусного визначення неонатального сепси-
су та неспецифічність клінічних даних є лімітуючим фактором своєчасної точної ідентифікації септич-
ного процесу. Недостатня діагностична цінність існуючих лабораторних тестів призводить до дефектів 
реєстру і моніторингу даного захворювання, неможливості проведення однозначної оцінки існуючої епі-
деміологічної та мікробіологічної ситуації в різних системах охорони здоров'я та подальшої ефективної 
реалізації профілактичних заходів. 
Висновки. В умовах сучасних наукових реалій жоден з існуючих лабораторних тестів не може достатньо 
надійно підтвердити або спростувати наявність РНС у новонародженої дитини, що детермінує пошук 
нових перспективних лабораторних тестів з високим діагностичним та прогностичним потенціалом. 
Оптимальною лікувальною тактикою новонароджених з РНС є застосування антибіотиків широкого 
спектру дії
Ключові слова: новонародженні, неонатальний сепсис, ранній неонатальний сепсис, діагностика, анти-
бактеріальна терапія. Однак сьогодні глобальна проблема надмірного нераціонального призначення анти-
бактеріальних препаратів асоціюється з формуванням мультирезістнетних штамів бактерій, а також 
розвитком віддалених несприятливих наслідків, що вимагає вдосконалення діагностичних і лікувальних 
алгоритмів ведення дітей з групи ризику по розвитку НС шляхом впровадження комплексного підходу з 
використанням сучасних точних тестів в динаміці захворювання
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misconceptions about the true epidemiological situation 
in the country and the world [13]. 

Depending on the time of manifestation of clinical 
manifestations, it is accepted to distinguish between ear-
ly-onset neonatal sepsis (EOS) and late neonatal sepsis. 
EOS develops in the first 72 hours of life and is usually 
the result of intrauterine infection by transplacental or 
ascending [14]. The global microbial landscape of sepsis 
in EOS is represented by Streptococcus agalactiae, Esch-
erichia coli, Enterococcus faecalis, Klebsiella pneumoni-
ae pathogens [15, 16]. 

3. Diagnosis of EOS at the present stage
Despite the progress made in providing medical 

care to newborns in children with perinatal pathology, 
timely diagnosis of sepsis remains a difficult task, pri-
marily due to the nonspecificity of clinical manifesta-
tions and asymptomatic early stages of the disease [17].

According to the recommendations of the Nation-
al Institute for Health and Care Excellence (NICE, UK),  
the clinical indicators of probable early neonatal infec-
tion are [18]:

1. Discoloration of the skin (jaundice in the first  
24 hours of life, central cyanosis).

2. Signs of violation of respiratory status (apnea, 
the need for prosthetic external respiratory function, re-
spiratory distress syndrome, which manifested later than 
4 hours after birth).

3. Signs of dysfunction of the cardiovascular system 
(cardiac arrhythmia, hypotension, signs of shock, the need 
for resuscitation, persistent pulmonary hypertension).

4. Deviant neurological symptoms (behavior chan- 
ge, muscle tone disorders, convulsive syndrome, clinical 
signs of neonatal encephalopathy).

5. Signs of dysfunction of the gastrointestinal tract 
(decreased tolerance to enteral feeding, vomiting, vomit-
ing, bloating).

6. Violations of temperature hemostasis, not ex-
plained by environmental factors (thermometry data <36 °C  
or >38 °C).

7. Hemostasiological disorders of unclear genesis 
(bleeding, thrombocytopenia, abnormalities of the coag-
ulation system).

8. Metabolic disorders (hypo- or hyperglycemia, 
acidemia of metabolic genesis – BE – 10 mmol/l and 
above).

9. Oliguria within 24 hours.
10. Local signs of infection.
The localization of septicemic foci of infection can 

be different: respiratory organs, central nervous system, 
digestive and urogenital tracts, musculoskeletal system, 
skin. Given that the entrance gates of NS infection are 
usually the mucous membranes of the respiratory and 
digestive tracts, septic foci are most often presented by 
pneumonia and necrotic enterocolitis [17].

Bacteriological examination of blood, to date, re-
mains the “gold standard” for the diagnosis of NS [19]. 
However, factors such as the intermittent nature of bacte-
remia, low density of microbial pathogens, violation of 
blood sampling techniques (insufficient laboratory mate-

rial, blood sampling after antibacterial therapy), the ap-
pointment of maternal antibiotics during childbirth sig-
nificantly limit the range of diagnostic significance of 
the study. In addition, the minimum time to obtain a 
blood culture result is 48 hours, which delays the verifi-
cation of an accurate diagnosis and delays the appoint-
ment of effective NS therapy [20]. 

Interpretation of general blood counts is a stan-
dard and easy-to-perform diagnostic step in neonates 
with suspected NS. Changes in the general analysis of 
blood that may be evidence of probable infection [21]: 

1. The number of leukocytes <4.99 or >30×109/l in 
the first 3–4 days of life of the newborn or >20×109/l 
starting from 4 days.

2. The value of the leukocyte index (LI) >0.16–0.2. 
3. The absolute number of immature neutrophils 

(ANIN) >1.5×109 in mm3 is suspicious, and >2.0×109/l is 
evidence of a septic process. After 4 days of life ANIN 
>1.0×109/l may be of diagnostic value (depending on gesta-
tional age and life expectancy of the child).

4. The absolute number of neutrophils (ANN)<1800 
in mm3 at birth and <7800 at the age of 12–14 hours of life 
is the most specific indicator. 

Markers of systemic inflammatory response – 
C-reactive protein (CRP) and procalcitonin (PCT) play a 
significant role in the diagnosis and prediction of the 
course of NS. 

To date, it has been proven that only the quantita-
tive determination of CRP in blood serum is informa-
tive, with an increased value of more than 10 mg/l. It is 
important to note that, according to a number of studies, 
the existing dependence of serum CRP levels on gesta-
tional age and body weight limits the diagnostic value 
of the test and emphasizes the need to develop and im-
plement specific nomograms based on these criteria. 
Modern scientific work emphasizes that CRP is not a 
correct diagnostic marker in the diagnosis of sepsis in 
infants with extremely low birth weight (ELBW) due to 
insufficient liver reactivity in preterm infants in con-
trast to more mature premature and full-term new- 
borns [22]. Determining factors of the elevated level of 
this marker may be such pathological conditions of the 
perinatal period as asphyxia at birth and meconium as-
piration syndrome [23, 24]. 

The diagnostic properties of PCT are limited by 
the physiological increase in its level in the first 48– 
72 hours of life, which does not allow to recommend it as 
a criterion for diagnosing EOS, while the long half-life of 
this marker complicates operational monitoring of the 
disease [25].

Thus, the above indicates the need to expand the 
biomarker panel for the diagnosis of NS in order to im-
prove the system of medical care for newborns with 
perinatal pathology of different gestational ages. The 
latest scientific research demonstrates the high diagnos-
tic and prognostic potential of new promising laborato-
ry tests of the systemic inflammatory response – prese-
psin and trigger receptor of myeloid cells of the first 
type (TREM-1) [26, 27]. 
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4. Basic principles and directions of antibacterial 
therapy of EOS

Clinical suspicion of EOS is an indication for im-
mediate administration of antibacterial therapy (ABT) [21]. 
In this case, failure to perform the required amount of 
examination should not affect the timeliness of the clini-
cal decision on the scope and nature of the treatment 
strategy. Given the limited time resources to clarify the 
etiological factor and sensitivity of the selected infec-
tious agent, the use of deescalation type of therapy is 
justified. The algorithm of the initial empirical scheme of 
ABT includes the prescription of semi-synthetic amino-
penicillin in combination with an aminoglycoside.

At emergence of clinical signs of disturbance of 
the general condition of the child (decrease in volume of 
motor activity, suppression of physiological reflexes, 
change of behavior, disturbance of a muscular tone, de-
crease in tolerance to enteral food, change of color of 
integuments) treatment of the child should be carried 
out in intensive care units with continuous monitoring 
of vital signs. 

36 hours after the start of the initial ABT, it is 
necessary to conduct a thorough assessment of the child’s 
condition, analyze the data of additional laboratory tests 
and anticipate the need to change antibacterial drugs. If 
the child’s condition is satisfactory, there are no clinical 
indicators of infection and a dynamic increase in CRP 
levels, as well as a negative result of bacteriological 
blood culture – empirical ABT should be stopped. If the 
gram-negative etiology of sepsis is confirmed, the thera-

py is intensified by the appointment of cefotaxime. It 
should be noted that ceftriaxone is not prescribed to 
premature babies and newborns with jaundice.

The duration of ABT of EOS in the absence of 
complications is 7–10 days. In the absence of positive 
dynamics in the child’s condition and/or the manifesta-
tion of meningitis, enterocolitis, it is recommended to 
consider continuation of ABT [28].

5. Conclusions
Thus, the analysis of modern scientific data 

showed that in modern scientific realities none of the 
existing laboratory tests can reliably confirm or deny the 
presence of EOS in the newborn, which determines the 
search for new promising laboratory tests with high diag-
nostic and prognostic potential. The optimal treatment 
tactic for newborns with EOS is the use of broad-spec-
trum antibiotics. However, today the global problem of 
excessive irrational prescribing of antibacterial drugs is 
associated with the formation of multidrug-resistant 
strains of bacteria, as well as the development of long-
term adverse effects, which requires improved diagnostic 
and treatment algorithms for children who are in the risk 
group of the development of neonatal sepsis by imple-
menting a comprehensive approach using modern accu-
rate tests in the dynamics of the disease.
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