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1. Introduction 

Neonatal sepsis remains one of the 

leading causes of morbidity and mortality, 

both among term and preterm infants [1]. 

Early diagnosis of neonatal sepsis is possible 

by measuring biomarkers of inflammation. 

Re-liable biomarkers for sepsis help not only 

early diagnosis of the condition, but also 

guide treatment by rapid initiation of 

antimicrobial therapy. That could avoid the 

over-use of therapeutic agents and improve 

the patient’s prognosis [2-4]. 
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In sepsis, the released bacterial toxins 

activate a cascade of events that result in the 

stimulation of intra-cellular pathways that 

are responsible for producing inflammatory 

mediators. Adrenomedullin released from 

endothelial cells is one of these mediators. It 

has vasodilator, natriuretic, and bactericidal 

effects. Also, it reduces endothelial 

permeability, which results in the down-

regulation of pro-inflammatory cytokines, 

and that clarifies its elevated serum levels in 

sepsis [5-7]. Adrenomedullin is rapidly 

cleared from the circulation; hence, reliable 

measurement of its serum level is 

challenging [8]. Pro-ADM is the precursor 

of adrenomedullin, and it is a more stable 

molecule. Its level correlated with other 

acute phase reactants, such as interleukin-6 

and C-reactive protein, and it might be used 

as a prognostic indicator in patients with 

sepsis [9]. In adults, the elevation of serum 

pro-ADM level has been reported in 

systemic inflammatory response syndrome, 

sepsis, and septic shock [10]. 

This study aimed to evaluate the value 

of serum pro-ADM measurement during the 

diagnosis of neonatal sepsis. 

2. Subjects and methods 

2.1. Subjects 

The current cross-sectional study 

recruited neonates ad-mitted to the neonatal 

intensive care unit at Bani-suef General 

Hospital. The study enrolled 80 participants; 

50 neonates (41 full-term and nine pre-term) 

with confirmed sepsis and 30 normal healthy 

neonates (24 full-term and six pre-term) as 

control.  

We included neonates with clinical and 

laboratory evidence of sepsis presenting to 

the hospital in 2017 and 2018. We excluded 

neonates weighing less than 1000 gm, as 

well as, those with perinatal asphyxia, 

congenital anomalies, surgical emergencies, 

and congenital heart diseases. 

2.2. Methods 

All participants were subjected to 

complete medical history reporting, clinical 

examination, and other routine laboratory 

investigations such as, complete blood 

count, differential leucocytic count, and C-

reactive protein. In addition, blood culture 

and measurement of serum pro-ADM (using 

enzyme-linked immunosorbent assay) were 

carried out for each subject. 

2.3. Statistical analysis 

Data management and analysis were 

performed using Statistical Package for 

Social Sciences (SPSS) version 17. 

Numerical data were summarized using 

median and ranges. Categorical data were 

summarized as per-centages. Comparisons 

between cases and controls concerning 

normally distributed numeric variables were 

done using the t-tests. Ordinal variables 

were compared by the Mann-Whitney test. 

To measure the strength of the association 

between pro-ADM and other factors, Pear-

son’s correlation coefficients were used. All 

P-values are two-sided. P-values<0.05 were 

considered significant. The Receiver 

operator characteristic (ROC) curve was 

used to display the relationship between 

sensitivity and specificity.  
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3. Results 

The current study reported premature 
rupture of membranes in a significantly 
higher percentage of mothers of the sepsis 
group than in the control group.  

The analysis of the complete blood 
picture revealed a significantly lower 
platelets count, but a significantly higher 

mean total leukocytic count (TLC) in the 
sepsis group than in the control group 
(Tables 1 &2).  

Table 3 shows that there is 
significant difference between the studied 
groups, regards CRP and Pro-ADM. 

 

Table 1: Maternal history of neonates of cases and controls. 

Variable Cases (n=50) Controls (n=30) P-value 

Premature 

rupture of 

membrane 

Yes 15 (30) 3 (10%) 
0.028 

No 35 (70%) 27 (90%) 

 

 

Table 2: Differences in blood indices between cases and controls. 

Variable Min-Max Mean±SD  P-value 

Platelets (× 10
9
/L) 

Cases  30-352 141.94±97.96 
<0.0001 

Controls  260-550 355.47±75.11 

TLC (×10
3
/mm

3
) 

Cases 3.9-29 14.69±6.98 
0.002 

Controls 4-12 7.49±2.44 

 

 

Table 3: Comparison between cases and controls regarding inflammatory parameters. 
 

Variable Min-Max Mean±SD  P-value 

Pro-ADM (nmol/L) 
Cases  18.6-63.6 35.09±13.51 

<0.0001 

Controls   10.58±3.17 

CRP (mg/L) 
Cases 12-192 72.24±59.66 

<0.0001 
Controls  1.47±1.11 

 

 

The diagnostic performance of pro-

ADM was found to be good as the area under 

the ROC curve was 0.892 with an overall 

accuracy of 91.3%.  At an optimal cutoff 

value of 20.1, pro-ADM exhibited a 

sensitivity of 98%, a specificity of 81.2%, a 

positive predictive value of 88.9%, and a 

negative predictive value of 96.3% (Figure 1). 

The results of the present study revealed the 

presence of a significant strong positive 
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correlation between serum Pro-ADM levels 

and C-reactive protein. Table (4) shows the 

strong positive correlation of Pro-ADM with 

C-reactive protein. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: ROC analysis of pro-ADM. 

 

Table 4: Correlations of pro-ADM with C-reactive protein. 

Variable Pro-ADM 

CRP 
r 0.869 

P-value  <0.0001 

 

4. Discussion 

Comparison of the gestational age, 

birth weight, sex, and mode of delivery 

between the sepsis and the 

control groups did not reveal any 

significant difference in the present study, 

which was following the results of Oncel et 

al., (2012), Hagag et al., (2011), and Abd-

Elmouttaleb et al., (2016) [11-13]. These 

findings are partially agreed with Fahmey et 

al., (2018), who reported no significant 

differences in gestational age, sex, or mode 

of delivery, but found a significantly lower 

mean body weight in the sepsis group [14]. 

Analysis of serum pro-ADM levels in 

the present study revealed that the sepsis 

group had a significantly higher mean pro-

ADM level compared with the control group 

(mean=35.09 versus 10.58, respectively; 

P<0.001). This result is in agreement with 

earlier studies, which reported higher levels 

of pro-ADM in neonates diagnosed with 

bacterial infection [11-12, 15-16]. 
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5. Conclusion 

In conclusion, pro-adrenomedullin 

seems to be a good, reliable diagnostic 

marker in neonatal sepsis, as it exceeded the 

performance of CRP. Moreover, pro-

adrenomedullin levels above 20.1 indicate a 

high probability of sepsis diagnosis. 

Despite of some limitations (such as 

small sample size and measurement of pro-

adrenomedullin levels only once), the 

current study had prominent points of 

strength including the enrollment of only 

patients with proven sepsis. That was 

confirmed by positive blood cultures and the 

accurate assessment of diagnostic 

performance of pro-adrenomedullin with 

identification of an optimal cutoff point. 
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