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Abstract 

Early-onset sepsis (EOS) is a worldwide major cause of morbidity and mortality especially in developing countries. The objectifs 

of our studie is to estimate the frequency of EOS, explore the different risk factors, the clinical features, the hematological; 

inflammatory and bacteriological parameters necessary for diagnosis, different causative organisms and ATB susceptibility in 

EOS. A 10-year retrospective study was used, including 153 cases that met the inclusion criteria. Among the 8908 admissions in 

NICU, sepsis occurred in 2,28% of cases. The sex ratio was 2,1 (Male: 62%, Female: 38%). Chorioamnionitis occurred in 13,7% 

of cases, PPROM in 44,4%. Intrapartum fever was found in 7% of cases, and amniotic fluid abnormalities in 36,6%. In neonatal 

risk factors we found prematurity in 76,15% of cases and VLBW in 21,56%. Respiratory distress was the most common 

symptom at admission with 66,1%. Bacteriological exam showed a positive Blood culture in 19,6% (30) of cases. The most 

common organisms isolated were E. coli in 16 cases, Group B streptococcus in 11 cases, and a positive LP in only 1 case isolating 

E. coli. All patients admitted to the NICU suspected of sepsis had a triple antibiotherapy. In our study, sepsis was responsible for 

46,4% of deaths out of which 15 died at the first day of admission. Neonatal sepsis is associated with high rate of neonatal 

mortality. Poor antenatal care, absence of pregnancies follow-up, prematurity and very low birth weight are risk factors 

associated with EOS. In order to decrease EOS incidence and improve outcome for neonates, a contribution between 

Neonatologists and Obstetricians is a must. 
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1. Introduction 

Neonatal sepsis is a serious bacterial infection that occurs 

in newborns within the first 28 days of life, it’s can be classi-

fied as early-onset neonatal sepsis and late-onset neonatal 

sepsis based on the age of onset. Early-onset sepsis (EOS) is 

defined as onset of features of sepsis within 72 hours of life 

while Late-onset sepsis (LOS) is defined as onset of features 

of sepsis after 72hours of life [24]. 

Neonatal sepsis is a worldwide major cause of morbidity and 

mortality especially in developing countries. It presents with 

symptoms of systemic inflammatory response syndrome (SIRS) 
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and can easily lead to septic shock and death [1]. The gold 

standard for diagnosis is a positive blood culture, which is posi-

tive in only 50-80% at best, however, negative blood culture does 

not rule out the disease [2]. Early treatment with appropriate 

antibiotics would minimize the risk of severe morbidity and 

mortality besides reducing the emergence of multidrug resistant 

organisms in intensive care units by rational antibiotic use [3]. 

2. Objectives 

The purpose of this study is to estimate the frequency of 

EOS and to explore the risk factors, clinical symptoms, he-

matological; inflammatory and bacterial parameters, neces-

sary for diagnosis, causative pathogen and antibiotic suscep-

tibility of EOS. 

3. Materials and Methods 

The present study is a hospital-based retrospective study 

during 10 years (January 2012-December 2021), conducted in 

the neonatal intensive care unit (NICU) of pediatrics’ de-

partment at the university hospital Mother-Infant center 

ABDERRAHIM EL HAROUCHI in Casablanca, Morocco. 

In the period study, the NICU of pediatrics department 

enrolled 8908 neonates, out of which 185 newborns were 

admitted for suspected sepsis but only 153 of these met in-

clusion criteria: 

1. Neonatal sepsis present with symptoms of systemic in-

flammatory response (SIRS) syndrome leading easily to 

a septic shock. 

2. All neonates admitted to our NICU, presenting clinical 

manifestation of neonatal sepsis in the first 72 hours of 

life (EOS) and one or more of perinatal risk factors were 

included. 

3. The clinical manifestations suggestive of sepsis, can 

present in the form of respiratory distress, tachypnea, 

apnea, oxygen dependence, feeding intolerance, poor 

feeding, hypotension, shock, poor peripheral perfusion, 

tachycardia, bradycardia lethargy, temperature instabil-

ity, seizures, marbles or sclerema. 

4. The perinatal risk factors are prolonged premature 

rupture of membranes, chorioamnionitis, intrapartum 

fever, prematurity, low birth weight. 

The collection of Data in our study was based on a farm 

return (cf. Annexes 1) that was designed from the neonates’ 

medical files, written in English and filled up from neonates’ 

records found in the register and medical files available in the 

NICU department, and analyzed using EXCEL 2016. 

4. Results 

4.1. Epidemiological Data 

During the study period from January 2012 to December 

2021, 8908 neonates were hospitalized in the NICU. 

Out of the enrolled patients, 2,28% (185/8908) were ad-

mitted for suspected sepsis. Out of these, 82,7% (153/185) 

were eligible to the inclusion criteria. The sex ratio was 2,1 

(Male: 62%, Female: 38%).16% of neonates were enrolled in 

the first 24 hours, 32% within 24H-48H and 52% within 

48H-72H of life. 76% were inborn. 71,2% (109) of mothers 

had an age between 18-35 years, 24,1% (37) were aged more 

than 35 years and 4,57% (7) were aged less than 18 years. The 

mean maternal age was 29,5 years. 

4.2. Clinical Data 

4.2.1. The Maternal Risk Factors 

They were Prolonged premature rupture of membranes 

(PROM) in 44,4% (68), intrapartum fever in 7% (11) and 

chorioamnionitis in 13,7% (21), and amniotic fluid abnor-

malities in 36,6% (56). 

4.2.2. Neonatal Parameters 

The neonatal risk factors for neonatal sepsis were: 

Prematurity in 76,4% (117), the distribution of GA among 

neonates was: 

1. GA < 28 WA = 5,1%. 

2. GA 28- <32 WA = 27% 

3. GA 32-<37 WA = 44,3%. 

4. GA >37 WA = 23,6%. 

24,83% (38) of neonates had a very low birth weight 

<1500g. 

56,2% (86) had a weight between 1500-2499g and 18,95% 

(29) a weight >=2500g. Low Apgar at 5-minute in 21,56% (33). 

4.2.3. Neonates’ Clinical Presentation 

Respiratory distress was the most common symptom at 

admission with 66,1% (102). 3,2% (5) were admitted for fever 

and 4,3% (7) for neurological distress. Other signs were seen 

too such as hemorrhage syndrome in 7,1% (11), low sucking 

reflex in 14,4% (23), sclerema in 3% (5), apnea in 9% (14), 

tachycardia in 22,2% (34) and jaundice in 7,8% (12), hypo-

thermia in 47 % (72), Hyperglycemia was found 13,70% (21) 

and hypoglycemia in 9,1% (14) of cases. 13,07% (20) had 

oliguria and 2,4% (4) had anuria. 

At physical exam: 

Respiratory exam: tachypnea occurred in 64,05% of cases, 

15,03% had bradypnea. 47,05% (72) of neonates had a Sil-

verman score ≥3: 37,2% (57) had a Silverman score between 

3-5, and 15,6% (24) had a Silverman score >5. Pulmonary 

auscultation showed that 14,43% of neonates had ronchis and 

8,49% had cracklings. 

Cardiac exam tachycardia and bradycardia in 22,87% and 

10,45% respectively. CRT was prolonged in 39,86% of cases. 

Cyanosis was found in 28,21% of cases and sclerema in 3% of 

cases. 

Neurological exam: 24,83% (38) of neonates were sleepy 
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and 7,1% (11) were unconscious. Hypotonia was found in 

63,33% (68) of neonates, Seizures were found in 2,6% (4) of 

neonates. 3,9% (6) had sunken FA, Archaic reflexes were low 

in 24,8% (38), absent in 16,9% (26). 

Abdominal exam: Hepatomegaly was present in 3,9% (6) 

of cases, Splenomegaly was present in 1,9% (3) of neonates. 

The exam of the umbilicus showed a meconium staining 

umbilicus in 18,9% (29). 

4.3. Laboratory Data 

Bacteriological exam showed a positive Blood culture in 

19,6% (30) of cases. The most common organisms isolated 

were E. coli in 16 cases, group B streptococcus (GBS) in 11, 

and a positive lumbar punction in only 1 case isolating E. coli. 

1. CBC showed a leukopenia (< 5000/ml) in 27,45%, leu-

kocytosis (superior at 25000/ml) in 8,49% and throm-

bocytopenia in 31 of cases, Anemia occurred in 25,49% 

(39) of cases. CRP was positive in 26,7% (41) of cases. 

2. The Chest radiograph: Pneumonia occurred in 4,57% (7) 

of cases, Alveolitis occurred in 7,18% (11) of cases, 

PNO was found in 1,3% (2) of cases and Hyaline 

membrane disease was found in 17,64% (27) of cases. 

4.4. Treatment 

At the admission 67,32% (103) of neonates were immedi-

ately intubated, 4,57% (7) were put on CPAP and 44,23% 

received oxygen. All patients admitted to the NICU suspected 

of sepsis had a triple antibiotherapy: Amoxicillin + Gen-

tamycin + Ceftriaxone. 

Dobutamine was used alone in 27,45% (42) of cases and 

was associated with norepinephrine in 22,2% (34) of cases. 

Dopamine was used in 12,4% (19) of cases and Epinephrine 

was used in 15,68% (24) of cases. The mean duration of drugs 

use was 3,18 days [1-13]. 

A Central line catheter (CLC) was used in 54,24% (83) of 

neonates. 23,1% (36) of neonates received hydrocortisone 

with a mean duration of 2,25 days [1-5]. 26,9% of neonates 

were under diuretics. 

All neonates admitted to the NICU had parenteral nutrition, 

36,6% (56) had an exclusive parenteral nutrition, in 46,40% 

(71), parenteral nutrition was combined with artificial feeding, 

mixed feeding or breastfeeding. All neonates had nursing 

management and were put in incubator. In our study, the 

median length of hospitalization was 9,3 days. 44,4% (68) of 

patients had a secondary infection during their hospitalization. 

The sepsis was responsible for 46,4% (71) of deaths out of 

which 15 died at the first day of admission. 

53,59% (82) of neonates admitted have been discharged 

within 20 days. Among these: 27 neonates had no complica-

tions and 3 neonates had complications: 1 neonate developed 

a cognitive delay in language and speech at 5 years of fol-

low-up, 1 neonate developed psychomotor delay, 4 had de-

veloped a seizure and was put under treatment, 1 neonate 

developed learning disabilities at 7 years of follow-up. 19 

cases were lost to follow-up. 

5. Discussion 

The term neonatal sepsis, refers to a clinical syndrome 

characterized by the blood stream infection of neonates and 

inflammatory response mounted by the neonate. It is associ-

ated with hemodynamic changes and other clinical manifes-

tations and results in substantial morbidity and mortality [4, 

5]. 

According to the report on the expert meeting on neonatal 

and pediatric sepsis of EMA (2010), neonatal sepsis can be 

defined by the presence of at least two clinical symptoms and 

at least two laboratory signs in the presence of or as a result of 

suspected or proven infection (positive culture, microscopy or 

PCR) [6]. Neonatal sepsis present with symptoms of systemic 

inflammatory response (SIRS) syndrome and can easily lead 

to septic shock [7]. Neonatal sepsis remains a serious problem 

in neonatal intensive care unit (NICU), resulting in significant 

morbidity and mortality. Incidence of neonatal sepsis varies 

from 1 to 5 cases per 1000 live births in developed countries 

but gets higher in developing countries which varies from 49 

to 170 per 1000 [8]. In our study, 82,7% (153/185) of neonates 

met our protocol defined neonatal sepsis, which is higher than 

Jajoo et al. That found a total of 47% (82/174) and Velaphi SC. 

Et al. with 47% (1231/2624) [2, 9]. 

The male gender is predominant with a sex ratio of 2,1 

which agree with the majority of studies conducted in the 

literature and showed that sepsis is more likely to present 

within male gender [9-13]. 

5.1. Risk Factors 

The risk factors increasing the incidence of early onset 

sepsis can be divided in 2 categories, maternal and infant: 

5.1.1. Maternal Risk Factors 

Chorioamnionitis: In our study, 13,7% of mothers were 

obstetrically diagnosed with chorioamnionitis which is lower 

than the findings by Michael S. et al. Study that found cho-

rioamnionitis in 24% of cases and Giannoni E et al. In 37% of 

cases [16, 17]. 

Intrapartum fever: was present in 7,1% (11) of mothers at 

delivery in our study which is comparable with Betty C. et al. 

Study that found proportion of 8,3%. In a study conducted in 

Saudi Arabia, 12,1% of mothers had intrapartum fever. In 

north Ethiopia, Gebremedhin D et al. found 28,2% of mothers 

with intrapartum fever [18, 11]. 

Premature rupture of membranes (PROM): In our study 

PROM was found in 44,4% (68) of pregnancies, which is 

lower compared to Mukhopadhyay S. et al that found a pro-

portion of 50,5% and higher compared to Kiatchoosakun P. et 

al study in northeast Thailand with only 7,5% of mothers and 

Abdulrahman A et al. with only 12,1% [10, 18, 19]. 

http://www.sciencepg.com/journal/ajp


American Journal of Pediatrics http://www.sciencepg.com/journal/ajp 

 

37 

Intrapartum antibiotic prophylaxis: In our study 11,1% (17) 

of mothers received IAP which was similar with Velaphi SC. 

et al. study with a proportion of 8.1% but different Mukho-

padhyay S. et al with a proportion of 67,9% [9, 19]. 

These results give evidence of the bad and irregular fol-

low-up of pregnancies. 

Delivery: was vaginal in the majority of cases 67,79% (104) 

and caesarean section in 32,02% (49) which joined the results 

found in the literature [17, 18, 11]. Some authors reported 

cesarean section to be a risk factor of EOS which can be 

explained by the hematogenous contamination of the fetus 

[20]. 

Amniotic fluid: Purulent amniotic fluid was found in 4,81% 

(5) of neonates which is comparable with the results found in 

Gebremedhin D. et al. study with a proportion of 9 % but 

lower than the proportion found in Betty C. et al. with 30% of 

neonates [3, 11]. Meconium stained amniotic fluid was found, 

in our study, in 20,09% (32). Jajoo et al. study joined purulent 

and meconium stained fluid in one proportion 19,5% [1]. 

5.1.2. Infant Risk Factors 

The most important neonatal factor predisposing to infec-

tion that could result in sepsis are prematurity and low 

birthweight. EOS rates are inversely proportional to gesta-

tional age and birth weight, with the highest incidence occur-

ring in the smallest infants [4, 21]. Low Apgar score at 1 or 5 

minutes and birth asphyxia are also associated with a high risk 

of EOS [22]. 

Prematurity: In our population, 76,4% (117) of neonates 

were premature, a result that is similar with the ones found in 

Naulikha et al. study, with a proportion of 89,1 % and in Betty 

C. et al study where 80,6% of neonates were premature [3, 12]. 

Another study conducted also in Austria comparing GBS to E. 

coli in EOS found that 42% of neonates with GBS EOS were 

premature and that 72,7% of neonates with E. coli EOS were 

premature [23]. Giannoni E. et al. study also confirmed a 

highest incidence of EOS in extremely preterm infants [16]. 

Birth weight: 81,03% of neonates in our population had a 

low birth weight and 24,83% of these had a very low birth 

weight, these results are in agreement with the findings by 

Velaphi SC. et al. study with a proportion of 27,3% of neo-

nates born with a very low birth weight and Abdulrahman A. 

et al. with a proportion of 27,3% and with 22,5% in 

Kiatchoosakun P. et al. [10, 9]. 

5.2. Clinical Presentation 

Table 1. Distribution of EOS clinical manifestations among different studies. 

 Our study (%) India [25] Bangladesh [31] Nigeria [24] South Africa [30] 

Respiratory distress Respiratory distress 66,1 43,9 26,6 58,9 14,8 

Abnormality of 

temperature 

Hypothermia 47  47,5 7,8 14,8 34 

Fever 3 16,7 28,1 1 15,5 

Abnormality of 

glycemia 

Hyperglycemia 13,2 - - 9,3 - 

Hypoglycemia 9,7   13,2 - 

Skin abnormality  

Cyanosis 28,2 - 14,1 - - 

Sclerma 3  _ 1,78 - 

Jaundice 7,8  48,4 17,8 - 

Pallor 25,4  21,9 12,5 - 

Abnormality of 

cardiac frequency 

Tachycardia Brady-

cardia 

22,8 - -   

10,5   - - 

 

5.3. Laboratory Tests 

5.3.1. Bacteriological Screening 

Blood culture: A positive neonatal blood culture remains 

the gold standard for diagnosing neonatal sepsis, recognizing 

that maternal antimicrobial therapy may inhibit bacterial 

growth [24]. In our study, the culture was positive in 19,6% 

(30) of cases compared to 36% in Gurung B et al. study and 

18% in Jajoo et al. study and only 5,7% in Naulikha JM, et al. 

and 21% in Emrah C et al. [25, 2, 26]. 

The pathogens are: 

Groupe B streptococcus: I pregnancy, GBS is harbored 
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asymptomatically in mucous membrane sites, including the 

genital, rectal, and pharyngeal mucosa. In the United States, 

rates of maternal colonization are estimated to be 26% [14]. 

Maternal GBS colonization results in infant colonization in 

approximately 50% of cases, and infants become colonized 

either intrapartum or through bacterial translocation despite 

intact membranes. An estimated 85% of EOS cases are now 

averted by intrapartum antibiotic prophylaxis, but the frequent 

use of antibiotics in the delivery setting may be driving higher 

proportions of neonatal sepsis attributable to ampicil-

lin-resistant E. coli over time [14]. In our study GBS was 

found in 36% of cases. 

Escherichia coli: E. coli is the second leading cause of EOS 

in neonates, accounting for about 24% of all EOS episodes, 

with 81% of cases occurring in preterm infants [14]. When 

VLBW infants are considered alone, E. coli is the most fre-

quent cause of EOS, accounting for 33.4 % of episodes in a 

large, multicenter study [15]. The incidence of sepsis caused 

by Gram-negative organisms may be increasing in part due to 

the frequency of maternal antibiotic prophylaxis for GBS. 

Coliforms, including E. coli, are frequently colonizers of the 

maternal vaginal canal, and infants acquire them at or just 

before delivery. Infants infected with K1 antigenic strains 

have increased morbidity and mortality compared to infants 

infected with other strains, and disease severity is related to 

the amount and persistence of K1 antigen in the cerebrospinal 

fluid [14]. In our study E. coli was found in 53,3% of cases. 

Lumbar puncture (LP): In asymptomatic term infants inves-

tigated for EOS, no cases of meningitis were reported in three 

large observational studies. Meningitis was similarly very 

uncommon (0% to 0.3%) in preterm infants investigated for 

EOS because of respiratory distress. However, newborns with 

positive blood cultures are more likely to have meningitis. 

Furthermore, 8% to 40% of infants with early onset meningitis 

are reported to have negative blood cultures. These data suggest 

that an LP should be performed at the outset when there is a 

strong clinical suspicion of EOS or when signs of meningitis 

(seizures, bulging fontanelle, irritability, altered neurological 

status) are present. An LP must be done whenever the blood 

culture is positive. In our study, LP was performed in 41,7% of 

cases and only 1 culture was positive for E. coli. 

5.3.2. Inflammatory Screening 

Complete blood count (CBC): Total WBC counts give a 

poor positive indicative value for sepsis. In our study, 27.45% 

(42) of patients had leukopenia which is similar with Ab-

dulrahman A et al. study that found a proportion of 25,8%. 

Leukocytosis occurred in only 8,49% (13) of neonates which 

is comparable with Abdulrahman A et al study with a pro-

portion of 12,9% but lower than the findings by Ogundare E 

et al. study with 23,2% [1, 18]. Thrombocytopenia was 

found in 31,37% (48) of neonates in comparison with Ab-

dulrahman A et al. findings with a proportion of 12,9% but 

lower than the findings by Ogundare E et al. study with 71,4% 

[1, 18]. 

CRP: has its best predictive value if measured within 24 to 

48 h of onset of infection [14]. In our study, CRP was only 

positive in 26,79% of cases which is comparable with the 

findings by Abdulrahman et al. study with a proportion of 

33,3% [18]. The fact that CRP was positive in a low propor-

tion of neonates, can be explained by the major proportion of 

prematurity in our population. 

5.3.3. Chest Radiograph 

In our study, Pneumonia occurred in 4,57% (7) of cases 

which is lower than Betty C. et al that found pneumonia in 

66,7% (24) of cases. 

5.4. Treatment 

5.4.1. Indications for Starting Antibiotics 

The indications for starting antibiotics in neonates at risk of 

early onset sepsis include the following: Presence of 3 risk 

factors for early onset sepsis. 

1. Presence of foul-smelling liquor. 

2. Presence of 2 antenatal risk factor with a positive septic 

screen. 

3. Strong clinical suspicion of sepsis. 

Duration of antibiotics: Clinical sepsis (Based on clinical 

suspicion and/or sepsis screen positivity): 7-10 days, Culture 

positive sepsis (not meningitis): 14 days. Meningitis: 2 weeks 

after sterilization of CSF culture or for a minimum of 2 weeks 

for gram positive meningitis and 3 weeks for gram negative 

meningitis, whichever is longer [5]. In EOS, when an organism 

is identified, the antibiotic regimen should be tailored appro-

priately. Duration of therapy remains controversial; however, 

discontinuation of empirical antibiotic therapy should be con-

sidered after two to three days of negative cultures if clinical 

status remains stable 5.4.2. Hemodynamic support: 

Fluid resuscitation: Generally, fluid resuscitation is the 

recommended initial treatment for sepsis and should take 

place within the first hour of suspected septic shock [27]. 

Drugs: 

Dopamine is generally the first-line vasopressor for flu-

id-refractory septic shock because of its positive effect on 

blood pressure with a low likelihood of adverse effects com-

pared with other vasopressors [27]. 

Epinephrine and norepinephrine infusions for refractory 

shock in neonates have been studied to a very limited extent. 

Neonates with vasodilatory shock may have a positive re-

sponse to the alpha-adrenergic vasoconstrictive effect of these 

agents. A recent report in term neonates showed the addition 

of noradrenaline to existing therapy (after fluid loading and 

dopamine or dobutamine infusion) resulted in increased blood 

pressure and decreased tissue lactate. 

Pellicer A. et al. study found low-dose epinephrine was 

found as effective as low/moderate-dose dopamine for in-

creasing blood pressure, cerebral blood volume, and cerebral 

oxygen delivery in VLBW infants [28]. 
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Dobutamine is not as commonly used as dopamine, but it 

may play a role in septic shock due to poor perfusion from 

reduced myocardial contractility. Along with epinephrine, 

norepinephrine and vasopressin are being studied for their role 

in dopamine refractory hypotension [27]. In our study, Dobu-

tamine was used alone in 27,45% of cases, norepinephrine was 

used in 22,2% of cases and dopamine in 12,4% of cases which 

is difficult to compare to Berardi et al. study that found 25,6% 

of neonates to receive catecholamine support [29]. 

5.4.2. Hydrocortisone (HC) 

Hydrocortisone is reserved for pressor resistant septic 

shock. It is a last-line option for the management of refractory 

hypotension and also may help facilitate weaning off of 

vasoactive medications. Hydrocortisone use may correct 

underlying adrenal insufficiency, contributing to septic shock 

and resistant hypotension. In our study, Hydrocortisone was 

used in 23,1% (36) of cases. 

6. Conclusion 

Neonatal sepsis in the newborn infant continues to be a 

difficult clinical challenge for neonatologists everywhere in 

the world and a major cause of morbidity and mortality. 

Through our study, the major risk factors contributing in 

rising neonatal sepsis are poor antenatal care, absence of 

pregnancies follow-up, prolonged rupture of membranes, 

prematurity, very low birth weight and delay in management 

of neonates. Clinical features of neonatal sepsis in neonates 

are non-specific, and the laboratory tests are not 100% sensi-

tive nor specific, however the blood culture remains the gold 

standard for confirmation of diagnosis and definition of the 

different organisms involved. The choice of antibiotics should 

be based on the causative organisms and the patterns of anti-

biotic susceptibility. The mortality rate in our study is high 

and the burden of sepsis is majored by nosocomial infection. 

In order to decrease sepsis frequency and improve outcome 

for neonates, we hope for an efficient contribution between 

Neonatologists and Obstetricians, especially for those who 

develop septic shock. 
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