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Abstract  

Background: One of the leading causes of newborn death and morbidity is still 

neonatal sepsis. This occurs despite the use of extremely powerful antibiotics and 

improvements in prenatal and neonatal care. For infants with infections, however, early 

detection and treatment improve survival. 

Objective: The purpose of this study was to assess the diagnostic utility of serum 

intercellular adhesion molecule-1 (sICAM-1) with other, more well-established 

methods such as blood culture and c-reactive protein (CRP) for neonatal septicemia. 

Patients and methods: 

Seventy newborns were split into two groups for our study: Group (A): Fifty full-term 

and preterm neonates with septicemia. Group (B): As controls, healthy preterm and full-

term newborns. In our study, blood cultures were taken as soon as feasible following 

NICU admission, and the findings indicated that 45 (90%) of sepsis cases had culture-

proven sepsis. 

Results: 

According to our research, group A (the septicaemic group) had greater circulating 

levels of sICAM-1 than group B (the controls). As a test for early diagnosis of newborn 

septicemia, sICAM-1 demonstrated 70% sensitivity and 90% specificity at a cut-off 

value of 147ng/ml in our investigation. In contrast to early-onset sepsis, our study found 

that s-ICAM-1 was elevated in late-onset sepsis.  Poor eating was the most common 

symptom in the patient groups in our study then trouble breathing and insufficient 

perfusion.  

Conclusion: 

We propose that sICAM-1 serum levels are raised during infections and can serve as a 

neonatal septicemia diagnostic marker. 

Keywords: sICAM, neonatal sepsis, full term. 
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Introduction  

 Worldwide, sepsis is a leading cause of infant mortality and morbidity, either as a main 

pathology or because of another condition. International comparisons demonstrate that 

the burden of infection can be lessened, but even among the most highly developed 

nations, vulnerable hosts, non-specific clinical presentation, and a constantly shifting 

pathogen population provide significant challenges (1).  

In developing nations, infections account for about 2 million newborn deaths annually. 

The mortality rate dropped to 5.1 per one thousand live births in other developed nations 

as a result of developments in Obstetrics alongside neonatal intensive care facilities, as 

well as increased survival, especially for premature as well as low birth weight 

newborns who are at a higher risk of sepsis due to their immunological conditions and 

invasive treatments (2).  

Systemic indicators of circulatory compromise, such as pallor, hypotonia, poor 

peripheral perfusion, and poor responsiveness, are hallmarks of neonatal sepsis, a 

clinical illness brought on by bacterial bloodstream invasion during the first month of 

life (3). Neonatal sepsis is a condition that affects critically unwell neonates under one 

month of age who have positive blood cultures (4).   

There are several difficulties in distinguishing sepsis caused by bacteria from other 

illnesses that frequently affect newborns in an intensive care unit for newborns (5).  
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According to estimates from the World Healthcare Organization (WHO), neonatal 

sepsis causes 1 million deaths annually (10% of all deaths in children under five), with 

42% of those deaths taking place in their first week after birth (6). Septicaemia may 

occur after an undetected or insufficiently treated localized infection, or it may be a 

precursor to infection of a particular organ system (e.g., meningitis or osteomyelitis) 

(7). 

A clinical syndrome known to be severe inflammatory reaction syndrome is defined by 

at least two of the following symptoms: (1) fever or hypothermia; (2) tachycardia; (3) 

tachypnoea; and (4) a rise in immature forms or aberrant white blood cells. Sepsis is the 

name for severe inflammatory response syndrome, which can be caused by a variety of 

illnesses (8). Even though they are nonspecific, clinical symptoms such as apnoea, food 

intolerance, and the requirement for more respiratory support are concerning for sepsis 

caused by bacteria (9).  

Abnormal stimulation of the clotting system is often linked to neonatal sepsis, resulting 

in numerous organ dysfunction syndromes and microcirculatory disruption (10). 

various nations and eras have various microorganisms linked to newborn sepsis. In 

many nations, newborn sepsis is most frequently caused by Group B streptococcus 

(GBS) (11). 
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Patients and methods 

Seventy neonates in the Neonatal Intensive Care Unit (NICU) at Beni-Seuf University 

Hospital and Beni-Seuf General Hospital participated in this prospective study, which 

was divided into: Fifty instances with proven sepsis comprise Group A (Patients). 

Group B was composed of (Controls): 20 healthy newborns who were identical to the 

patient group in terms of weight, sex, and gestational age and showed no symptoms of 

acute clinical impairment. 

Age (0–28 days), both sexes (male and female), full-term and premature, and the 

development of acute clinical deterioration as a clinical indicator of newborn septicemia 

to (early and late onset) are the inclusion criteria. Positive blood culture, CRP ~ 6 mg/dl, 

and white blood cells > 15000 cells/mm3. Infants with chromosomal abnormalities and 

congenital defects are excluded. 

In addition to the obstetric history, the newborns' antenatal history such as diabetes 

mellitus, mother's fever 38°C, and maternal a urinary tract), postnatal history (low score 

on Apgar at one to five minutes, fever, jaundice, etc.), birth history (PROM symptoms, 

maternal fever, prolonged second stage of labor), and present history (including the 

most prevalent indications of sepsis) were all examined. Fetal age, anthropometric 

measurements (weight, length, and head circumference), and the identification of 

clinical indicators of sepsis, such as circulatory, neurological, GIT, and respiratory 

dysfunction, are all part of the clinical examination. 
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Laboratory investigations:  

Samples were centrifuged at 1000 x g for 15 minutes after being permitted to clot for 

30 minutes in a serum separator tube (SST) containing 5 ml of blood. Samples were 

kept at -20°C and serum was extracted either immediately or in aliquots. Frequent 

cycles of freezing and thawing were avoided. Leishmania Giemsa-stained peripheral 

blood film is used for the differential count in the Complete Blood Count (CBC), which 

is performed on a coulter to calculate the I/T ratio. A qualitative latex agglutination 

assay is used in CRP. They performed a blood culture. ELISA was used to measure S-

ICAM. 

Statistical analysis of the results of the present study were conducted using the mean 

(x), standard deviation (SD), analysis of variance (ANOVA), independent sample 

student t-test, and Fisher's exact test. 

Results 

The demographic data in the studied groups 

There was not a statistically significant distinction between the two groups under 

study, according to the analysis of demographic data comparing the patient and 

control groups in Figures 1 and 2.  
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Figure (1): Comparison between patient and control as regarding demographic data 

 

 

 

Figure (2): Comparison between patient and control as regarding sex 

 

The clinical data of the patients 

Table 1 indicated that whereas heat was less common among patients (6%), poor 

eating was more common with patients (96%) and RD (84%). 
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Table (1): Clinical data of the patients 

 

 

The laboratory data of the participants  

The laboratory results for Hb, Tlc, Plt, and CRP revealed a substantial statistically 

significant variance among the two groups under study (Table 2). Figure 3 demonstrated 

that whereas Klebsiella was less common among patients who had staph aureus (2%), 

it was more common in patients (36%) and controls (24%). According to Figure 4, 8% 

(4) of the patients had a maternal UTI, 16% (8 patients) suffered maternal hypertension, 

and 24% (12 patients) suffered maternal PROM.  
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Table (2): Comparison between patient and control as regarding laboratory 

investigations 

 

 

 

 

Figure (3): Blood culture in patients’ group 
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Figure (4): Maternal risk factors in patient group 

 

sICAM-1 levels in the studied groups 

Regards sICAM-1, Figure 5 demonstrated a statistically significant variation between 

the patient and control groups. It is noteworthy that patients had a higher frequency of 

unusually high levels of sICAM-1 (70%) compared to the control group (10%).  

 



IJABMB (Vol.2-Issue 1- Jan. 2025) (P 31:50)       Gamal El_Din et. al. 

_____________________________________________________________________  

41 
 

 

Figure (5): Comparison between patient and control as regarding sICAM-1 

 

The correlations of sICAM-1 with demographic and laboratory data 

Table 3 demonstrated a non-significant connection (p-value of ˃0.05) between 

sICAM-1 and patient demographic information. The relation between sICAM-1 and 

patient lab data was not significant (p-value ˃0.05), as Table 4 demonstrated. 

. 

 

 

Table (3): Correlation between sICAM-1 and demographic data in patient 
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Table (4): Correlation between sICAM-1 and lab. data in patient 

 

 

The Roc curve Analysis of sICAM-1 as a test for early detection of neonatal 

sepsis 

The sensitivity and specificity of sICAM-1 as a patient marker (the capacity of 

sICAM-1 to differentiate between patients and control) were determined to be 70% 

sensitivity and 90% specificity, with a cutoff (˃147) in Table 5 and Figure 6. 

 

Table (5): Cut off, sensitivity, and specificity of sICAM-1 
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Figure (6): Cut off, sensitivity and specificity of sICAM-1 

 

Discussion  

One of the leading causes of newborn death and morbidity is still neonatal sepsis. This 

occurs despite the use of extremely powerful antibiotics and improvements in prenatal 

and neonatal care. However, the result for infants with infections is improved by early 

detection and intervention (12). It is challenging to make the clinical diagnosis of 

septicemia in newborns due to the lack of distinct symptoms and indicators. There isn't 

a lab test that has 100% sensitivity and specificity.  
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The gold-standard method for diagnosis confirmation has been blood culture, although 

findings are not available until 48–72 hours later (13). Although elevated levels of C 

reactive protein (CRP), a typical acute phase reactant that is part of the immune system's 

innate mechanism, are seen within the initial response to extensive bacterial infection, 

CRP elevation by itself is not specific enough to diagnose neonatal infection (14). The 

sensitivity for detecting newborn sepsis is limited by the current tests' inability to 

identify CRP levels that are at the upper range of normal (3–12 mg/dl) (15). 

 

An element of an adhesion cascade that causes leukocyte and platelet aggregation at 

areas of infection, inflammatory responses, and/or damage is sICAM-1, a cell adhesion 

molecule that is produced and produced by activated endothelial cells. Additionally, 

elevated s-ICAM-1 levels have been linked to newborn sepsis in the past and may be 

useful in diagnosing neonatal infections (16).  

  

The goal of the current study was to elucidate the function of s-ICAM-1 in establishing 

the presence of neonatal septicemia with other, more well-established metrics such 

complete blood count, CRP, and blood culture. 50 septicaemic neonates (who 

underwent an extensive clinical exam and laboratory testing) and 20 neonates without 

any signs of sepsis served as the control group for our study, which involved 70 babies. 

In the present investigation, we discovered that most cases (62%) were male neonates.  

 

According to MCIntosh (2002) (17), this is because the X chromosome is linked to 

antibody synthesis and thymic function. Our research showed that s-ICAM-1 had been 

greater in late-onset sepsis than in early-onset sepsis, which was consistent with the 

findings of Salafia et al. (2008) (18), who found that circulating s-ICAM-1 increases 

significantly from the time of birth to 30 days of life.  This fact might reflect the 

newborn immune system's growth in reaction to environmental factors.  
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The evaluation of maternal obstetric data in the current study showed that maternal 

hypertension (16%) and PROM >18 hours (24%) indicated a significant risk factor for 

neonatal sepsis, even though 48% of those with neonatal septicemia did not have any 

maternal risk factors. According to research by Kaufman and Fairchild (2004) (19) and 

Ottolini et al. (2003) (20), maternal UTI was a significant risk factor for newborn sepsis, 

followed by maternal fever and PROM > 18 hours. According to other research reported 

by Ramasethu (2004) (22) and Lopez et al. (2003) (21) chorioamnionitis known as was 

a major risk factor for newborn sepsis.  

 

Additionally, poor eating was the most common symptom in our study's patient group, 

then breathing problems and poor perfusion. According to a study by Shah (2006) (23) 

temperature instability, poor eating, and evidence of respiratory distress were the most 

common symptoms and indicators of sepsis.  

 

Temperature instability and poor eating were the most prevalent clinical indicators in 

each group of 200 neonates in a study by Hajiehe and Sedigheh (2005) (24) to assess 

the clinical situation in neonatal sepsis. Neurologic symptoms such as fontanel bulging, 

drowsiness, and convulsions were more common in the confirmed group. A total of 14 

newborns presented with petechiae or mottling on their skin; the confirmed group 

experienced this condition at a higher rate (47%), compared to the control group (0.7%).  

 

In our study, blood cultures were taken as soon as feasible following NICU admission, 

and the findings indicated that 45 (90%) of sepsis cases had culture-proven sepsis. In a 

study conducted in 2005, Betty and Inderpreet discovered that 51.6% of sepsis cases 

had culture-proven sepsis. However, Procianoy and Silveira's (2004) study (26) 

discovered that only 21% of sepsis cases had culture-proven sepsis. Because blood 

cultures might be mistakenly negative in more than 50% of babies, Luck et al. (2002) 

(27) noted that the actual impact of newborn septicemia as shown by culture-proven 

events is underestimated.  
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Additionally, it was noted by (Hsu et al., 2003) (28) that the diagnostic utility of 

newborn blood cultures is unknown when after delivery maternal antibiotic treatment 

is implemented. Klebsiella pneumoniae was the most prevalent organism in this study, 

followed by CONS (36% and 24%, respectively), and bacteria such as MRSA (6%), 

Staph aureus (2%), pseudomonas (6%). 

 

This is consistent with research by Dzwonek et al. (2008) (29) that found Klebsiella 

pneumoniae in nearly fifty percent of the positive bloodstream cultures. Klebsiella 

pneumoniae (37.5%), pseudomonas aeruginosa (30%), Escherichia coli (10%), candida 

albicans (10%), Staphylococcus aureus (7.5%), and Enterococcus (5%), according to 

De Bendetti et al. (2007) (30). Klebsiella pneumoniae, Enterobacter, E. coli, and 

Acinetobacter were shown to be more prevalent in the NICU of Kasr El Eini University 

Hospital in a prior study (31).  

 

Klebsiella pneumoniae was found in almost half of the positive blood cultures in the 

study by Dzwonek et al. (2008) (29) that supports this. Escherichia coli (10%), candida 

albicans (10%), Staphylococcus aureus (7.5%), Enterococcus (5%), Klebsiella 

pneumoniae (37.5%), and pseudomonas aeruginosa (30%) were all identified by De 

Bendetti et al. (2007) (30). According to a prior study, Klebsiella pneumoniae, 

Enterobacter, E. coli, and Acinetobacter were more common in the NICU at Kasr El 

Eini University Hospital (31).  

 

The levels of s-ICAM-1 in the patients and control groups in the current investigation 

differed in a highly significant way. This supported the findings of Yan et al.'s (2006) 

study (33) that neonatal sepsis is linked to elevated levels of s-ICAM-1, s-VCAM, and 

eselectin in the blood. The study's findings were explained by the theory that 

endothelium activation occurs during neonatal sepsis.  
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This discrepancy is like the study by Shapiro et al. (2010) (34) that found that s-ICAM-

1, a better indicator of sepsis severity than other markers tested, was linked to 

endothelium activation in neonatal sepsis, as shown by elevated levels of circulating 

biomarkers. 

 

Conclusion 

Ultimately, we concluded that one of the biggest challenges facing newborn care 

professionals is the rapid and precise detection of neonatal sepsis. No instances of sepsis 

are missed or misinterpreted, and the definitive findings of laboratory tests should be 

accessible a few hours following being suspicious. Although s-ICAM-1 has shown 

promise in diagnosing newborn sepsis, its widespread use is still constrained by its high 

cost and challenging laboratory methodology. circulating s-ICAM-1 was greater during 

newborn infection, and the findings indicate that this can be utilized as a means of 

diagnosis for neonate septicemia. Our research shows that s-ICAM-1 is a marker 

associated with stress. It might also control acute inflammation and other elements of 

host defence. We recommend more research be done on the possible physio 

pathological, diagnostic, prognostic, and therapeutic roles of s-ICAM-1 in sepsis. 
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