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Abstract 

Background: An important source of illness and death in the nursery is neonatal sepsis, which is why it is 

important to understand the background of the condition. The symptoms of neonatal sepsis are often 

vague and could be caused by other illnesses, making diagnosis difficult. These symptoms include 

respiratory distress, apnea, poor feeding and hypotension.   

Objectives: Investigate the role of serum cortisol levels and expression of Human Leukocyte Antigen-DR 

on monocytes (mHLADR) in early diagnosis of late onset neonatal sepsis. 

Methods:  Sixty neonates  with a diagnosis of late-onset neonatal sepsis were split into two groups for this 

case-control study: One group consisted of 30 neonates with definite sepsis, while the other included 30 

neonates with probable sepsis and 30 healthy neonates  of the same age and sex as a comparison. Flow 

cytometric evaluation of HLA-DR on monocytes, serum cortisol, C-reactive protein, blood cultures, and 

complete blood count were all investigated   to all groups. 

Results: Compared to probable sepsis, the group with definite sepsis had significantly lower mHLA-DR 

levels and significantly higher cortisol and CRP levels (p-value = 0.0001 for all). Not only that, compared 

to controls, those with definite or probable sepsis had much higher levels of cortisol and CRP and much 

lower values of mHLA-DR (p-value = 0.0001 for all). 

Conclusion: While cortisol levels and HLA-DR expression on monocytes are useful indicators for the 

early detection of late-onset neonatal sepsis, they are not sufficient alone for a definitive diagnosis. 
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Introduction  

Pathogenic bacteria can penetrate the 

blood circulation and assault the 

reproductive system of neonates during 

the first month of life, causing systemic 

signs of infection and hemodynamic 

abnormalities, which is known as 

neonatal sepsis [1]. 

Damage to tissues and organ failure can 

occur in neonatal sepsis, leading to 

neurocognitive consequences and death 

[2].  

There are two subtypes of neonatal 

sepsis, defined by the time of onset: 

early-onset and late-onset. 

Prenatal and perinatal conditions, such as 

prolonged amniotic membrane rupture, 

maternal chorioamnionitis, and group B 

streptococcus (GBS) infection in the 

mother, are the main causes of early-

onset sepsis (EOS), which is identified 

within the first 72 hours of life. 

 Hospital-acquired late-onset sepsis 

(LOS) is most common between days 10 

and 22 of life , and it is typically 

identified after 72 hours of life [3]. 

Indwelling vascular catheters, prolonged 

mechanical ventilation, necrotizing 

enterocolitis, and other medical 

conditions increase the risk of LOS. A 

prolonged hospital stay and a poor 

prognosis are common outcomes for 

neonates with late-onset sepsis [4]. 

Because late-onset sepsis typically has 

non-typical early signs, its delayed 

diagnosis can lead to septic shock [5]. 

Reduced organ failure and death can be 

achieved with early detection of sepsis 

and subsequent rapid treatment. 

Problems arise with early identification, 

though, because the gold standard test—

blood cultures—take two to four days to 

confirm the diagnosis, and neonates who 

were treated by antibiotics while still in  

utero may become negative [4, 5].  

There is an increasing demand for rapid 

diagnostic indicators for sepsis because 

to the fact that antibiotics are often given 

to neonates who do not actually have 

septic infections, putting the babies at 

risk of needless treatment and adding to 

financial burdens [6]. 
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 The expression of cell adhesion 

molecules on interacting leukocytes 

increases during bacterial infections; 

these cell surface antigens are new 

markers in sepsis diagnosis and may be 

easily recognized using the advanced 

technology of flow cytometry [7].  

The surface of monocytes, macrophages, 

dendritic cells, and B cells express HLA-

DR. An adaptive immune response relies 

on it. Immunoparalysis, an anti-

inflammatory immune response 

commonly seen in sepsis, has been linked 

to a reduction in mHLA-DR molecules 

[8, 9]. 

A key component of the anti-

inflammatory response elicited by the 

central nervous system during septic 

shock is endogenous cortisol [10]. Its 

ability to reduce mHLA-DR expression 

has been documented in various in vitro 

studies and clinical contexts [11].  

A greater Basal plasma cortisol level is 

associated with a higher risk of mortality 

in patients. Surprisingly, septic shock 

that is dependent on catecholamines can 

benefit from low doses of corticosteroids 

[12]. 

Subjects and Methods 

Subjects 

Sixty neonates admitted to the Neonatal 

Intensive Care Unit (NICU) at Minia 

University Children's Hospital between 

October 2023 and April 2024 were 

studied, with a control group of thirty 

neonates that seemed to be in good health 

also included.  

Included neonates with late onset 

neonatal sepsis, defined as the condition 

detected based on clinical signs of sepsis 

and laboratory studies, and ranging in 

age from 4 days to 28 days. Here is how 

the neonates were categorized: Thirty 

neonates exhibiting clinical signs of 

sepsis and a positive blood culture were 

included in the definite sepsis group 

(group 1). Group 2: Neonates with 

clinical signs of sepsis, positive results 

from two screening parameters, and 

sterile blood culture. Thirty neonates that 

appeared to be in good health, with 

normal laboratory parameters and ages 
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and sexes that were comparable to the 

first two groups made up the control 

group (group 3). We did not include 

neonates with hypoxic-ischemic 

encephalopathy, congenital 

abnormalities, inborn metabolic 

problems, or those who were aged ≤ 72 

hours in this study. We took a thorough 

history of each neonate, including their 

prenatal, natal, and postnatal details, as 

well as the date and circumstances of 

sepsis start, any risk factors for sepsis, 

and any symptoms of neonatal sepsis that 

were detected during the clinical 

examination.  Symptoms include as: 

sleepiness, elevated body temperature, 

rapid heart rate, distended abdomen, 

grunting, increased prefeed aspirate, 

difficulty suckling, tachypnea, 

hypothermia, apnea, and bradycardia 

[13].  

Collecting samples 

Under complete aseptic precautions, 

collection of five milliliters of venous 

blood in the early morning: Pediatric 

Bactec bottles were inoculated with one 

milliliter of blood for aerobic blood 

cultures (only for sepsis groups).  two 

milliliters of blood were drawn into an 

Ethylene diamine tetra acetic acid 

(EDTA) tube for complete blood count 

(CBC) and flow cytometry evaluation of 

HLA-DR expression on monocytes, and 

two milliliters of blood were drawn into a 

plain tube, were allowed to clot before 

centrifugation and subsequent analysis 

for serum C-reactive protein (CRP) and 

serum cortisol. 

Neonates thought to have sepsis had their 

blood collected before antibiotic 

treatment began.  

Laboratory methods  

To determine the organisms responsible 

for the infection, blood cultures are taken 

using (BDTM BACTECTM FX40 

Automated Blood Culture System, 

Becton Dickinson, USA). In cases where 

the cultures were positive, additional 

subcultures are performed for 

identification and antibiotic sensitivity 

test done using (VITEK-2, bioMérieux, 

France). 
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Automated cell counter (CELLTAC G, 

NIHON KOHDEN CORPORATION, 

Japan) was used to assess complete blood 

count. Microscopical analysis of 

Lieshman-stained blood films verified 

the differential leucocytic count. CRP 

was measured with a GENRUI, biotech 

Inc. kinetic assay, China.  serum cortisol 

measured by enzyme-linked 

immunosorbent assay (ELISA) 

(Diagnostics Biochem Canada Inc., 

Canada (Catalog No. CAN-C-270). 

Within 24 hours of sample collection, the 

expression of HLA-DR on monocytes 

was assessed by flow cytometry. Using 

staining agents. To summarize: We made 

sure to label both the test tube and the 

isotypic control tube with the appropriate 

numbers for each sample. To the tubes, 

one hundred ul of blood sample was 

added. Additionally, the test tube was 

supplemented with 10 μL of an anti 

HLA-DR FITC conjugated antibody.  

After incubating both tubes for 15 

minutes in the dark at room temperature, 

they were washed with Phosphate 

buffered saline (PBS) to remove any 

unbound antibodies. Next, 2 ml of lysing 

solution was added to lyse the red cells 

then incubated for 10 minutes in the dark 

at room temperature. After centrifugation 

for 5 minutes, the supernatant was 

discarded and 2 ml of PBS were added as 

wash repeated twice. Final flow 

cytometric analysis required cells were 

re-suspended in 300 μL of PBS. The BD 

FACS canto II, U.SA., was used for the 

analysis. The data processing was done 

using the Diva software. 

Ethical consent  

The parents of the neonates were given a 

thorough explanation of the study and 

their written agreement was obtained. 

The research was carried out in 

accordance with the 1975 Declaration of 

Helsinki, as amended in 2008, and it was 

authorized by Minia University's 

Institutional Review Board and Medical 

Ethics Committee (Approval number: 

864:8:2023, Date of approval: 14 August 

2023). 

Data analysis using statistical methods  
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We used Windows version 22 of the 

Statistical Package for the Social 

Sciences (SPSS) application. We 

provided the quantitative results as 

mean± SD. The qualitative data was 

displayed using the percentage for  

frequency distribution. We compared 

percentages using the Z test and 

compared means using the Student's 

sample t test, analysis of variance 

(ANOVA), and chi-square test. Using 

receiver operating characteristic (ROC) 

curve analysis, we found the best cutoff 

values, how well various markers and 

scores performed as detectives, and how 

sensitive and specific they were for 

detecting late onset neonatal sepsis. For 

all relevant tests, a cutoff threshold of 

less than 0.05 was utilized. 

Results 

In this study, the Definite Sepsis group 

were 14 males and 16 females, they 

had a mean gestational age of 37±2.5 

weeks and a mean postnatal age of 

12.1±4.3 days, and the Probable Sepsis 

group were 17 males and 13 females, 

with a mean gestational age of 

37.6±2.4 weeks and a mean postnatal 

age of 10.4±4.08 days. While the 

Control group were 16 males and 14 

females, their mean gestational age 

was 38.4 ±1.3 weeks and mean 

postnatal age was 8.5±4.5 days. There 

were no statistically significant 

differences between the three groups 

regarding demographic data (Table 1).  

In comparison between neonates with 

probable and definite sepsis regarding 

the clinical signs, there was no 

statistically significant difference in 

clinical signs, but only significant 

difference regarding blood culture 

results.  

The isolated organisms were Klebsiella 

Pneumoniae from 14 neonates (46.6%) 

and Escherichia coli from 6 neonates 

(20%), staphylococcus pneumoniae and 

staphylococcus aureus each from 3 

neonates, (10%) for each organism, 

Methicillin-resistant Staphylococcus 

aureus (MRSA) from 2 neonates (6.6%) 

and Pseudomonas aeruginosa was 
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isolated from only one neonate (3.3%). 

Neonates with negative blood cultures 

(n = 30) were considered the probable 

sepsis group (clinical sepsis) (Table 2). 

Regarding hemoglobin level and 

platelets count, there was statistically 

significant decrease in hemoglobin level 

and platelets count in the definite sepsis 

group when compared to the probable 

sepsis group and control group and 

statistically significant decrease in 

hemoglobin level and platelets count in 

the probable sepsis group when 

compared to the control group (P value= 

0.0001* for all) and (P value = 0.0001* 

for all) respectively. While total 

leucocyte count (TLC), there was   

statistically significant increase in total 

leucocytic count in the definite sepsis 

group when compared to the probable 

sepsis group and the control group and 

statistical significant increase in total 

leucocytic count in the probable sepsis 

group when compared to the control 

group (P value = 0.0001* for all) (Table 

3).    

Concerning blood cells surface markers 

evaluated by  flow cytometry, mHLA-

DR percent was  statistically significant 

decreased in definite sepsis group when 

compared to probable sepsis group and 

control group and statistical  significant  

decrease in mHLA-DR percent in 

probable sepsis group when compared 

to control group ( P-value = 0.0001* for 

all) , while   statistically significant 

increase in cortisol level  and CRP level   

in definite sepsis group when compared 

to probable sepsis group and control 

group and statistical  significant  

increase in cortisol level and CRP level  

in probable sepsis group when 

compared to control group ( P value = 

0.0001* for all) and ( P-value = 0.0001* 

for all) respectively ( Table 4).  

ROC curve analysis for detection of 

sepsis for comparison of definite to 

controls revealed that mHLADR at a cut-

off value of    ≥ 23.5  had AUC 

(0.99±0.009) with highest sensitivity 

(96.7%) and specificity (90%), (P value 

= 0.0001*), while cortisol at a cut-off 
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value of ≤25 had AUC (1±0.0) with 

highest both sensitivity and specificity 

(100%) for both, (P value = 0.0001*) 

(Table 5 and Figures  1 & 2). 

ROC curve analysis for detection of 

sepsis for comparison of probable to 

controls revealed that mHLA-DR at a 

cut-off value of ≥ 42 had AUC 

(0.83±0.05) with highest sensitivity 

(80%) and specificity (73.3%%), P 

0.0001*), while cortisol at a cut-off value 

of ≤ 22 had AUC (1±0.0) with highest 

sensitivity (100%) and specificity 

(100%), (P-0.0001*) (Table (6) and 

Figure (3 and 4).  

 

 

 

 

 

 

Table (1): Demographic data of included neonates 

Variables Definite sepsis 

group (n = 30) 

Probable sepsis 

group   (n = 30) 

Control group  

 (n = 30) 

p-value  

Gestational age (weeks) 

Range 

Mean±SD 

 

 34 - 39 

37±2.5  

 

35 – 40 

37.6±2.4  

 

36 - 39 

38.4 ±1.3  

 

0.326 

Postnatal age (days) 

Range 

Mean±SD 

 

8 – 17 

12.1±4.3  

 

6 – 15 

10.4±4.08  

 

 5– 14 

8.5±4.5  

 

0.326 

Sex: 

Male N (%) 

Female N (%) 

 

14 (46.6%) 

16 (53.3%) 

 

17(56.6%) 

13 (43.3%) 

 

16 (53.3%) 

14 (46.6%) 

 

0.372 

*: Significant difference at P value < 0.05 
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Table (2): Clinical signs of the two sepsis groups and blood culture results of the definite sepsis group 

Variables Definite sepsis 

group (n = 30) 

n (%) 

Probable sepsis 

group (n = 30) 

n (%) 

p-value 

Tachycardia 8 (26.6 %)  )6 20%) 0.2 

Fever 8 (26.6 %) 11 (36.6% ) 0.4 

Increased prefeed aspirate  13 (43.3 % ) 11 (36.6% ) 0.3 

Abdominal distension  10 (33.3%) 10 (33.3 %) 0.5 

Grunting 10 (33.3%) 6(20%) 0.15 

Chest retraction 19 (63.3%) 20 (66.6%) 0.4 

Hypothermia 11 (36.6%) 5 (16.6%) 0.13 

Poor suckling 25 (83.3%) 18 (60%) 0.07 

Bradycardia 3 (10%) 2 (6.6%) 0.24 

Tachypnea 14 (46.6%) 11(36.6%) 0.22 

Apnea 15 (50%) 10 (33.3%) 0.11 

Blood culture: 

 - Klebsiella  

- Escherichia coli  

- Streptococcus pneumoniae  

- Staphylococcus aureus 

 - MRSA  

- Pseudomonas aeruginosa 

 

14 (46.6%) 

6 (20%) 

3 (10%) 

3 (10%) 

2 (6.6%) 

1 (3.3%) 

 

0 (0%) 

0 (0%) 

0 (0%) 

0 (0%) 

0 (0%) 

0 (0%) 

 

˂ 0.0001* 

0.009* 

0.07 

0.07 

0.1 

0.3 

 

*: Significant difference at P value < 0.05 

 

 

 

 

Table (3): Comparison of the different studied groups as regard hematological parameters 

p3 p2 p1 P Controls 

No=30 

Probable 

No=30 

Definite 

No=30 

Data  

0.0001* 0.0001* 0.0001* 0.0001* 12.3-16.6 

14.5±1.1 

9.7-17 

11.9±1.9 

7.3-15.5 

10.2±2.2 

Range  

Mean±S

D 

Hemoglobin 

level(g/dl)  

0.0001* 0.0001* 0.0001* 0.0001* 5-11.1 

8.7±1.3 

5-15 

10.6±2.4 

6-33.6 

18.6±7.05 

Range  

Mean±S

D 

Total 

leucocytic 

count (x103 

/µl) 

0.0001* 0.0001* 0.0001* 0.0001* 210-399 

304.8±52

. 

90-298 

196.1±49.

8 

50-220 

133.7±39.

1 

Range  

Mean±S

D 

Platelet count 

(x103 /µl) 

P = Between all groups, P1=Definite vs controls, p2= probable vs controls, p3= definite vs probable. 
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*: Significant difference at P value < 0.05 

 

 

 

Table (4): Comparison of the different studied groups as regard mHLA-DR, Serum cortisol and CRP 

p3 p2 p1 P Controls 

No=30 

Probable 

No=30 

Definite 

No=30 

Data  

0.0001* 0.0001* 0.0001* 0.0001* 20-76 

53.9±15.8 

10-58 

33.5±12.9 

5-25 

14.2±6.3 

Range  

Mean±SD 

mHLADR 

(%) 

0.0001* 0.0001* 0.0001* 0.0001* 9-20 

14.1±3.6 

24-43 

32.6±5.3 

30-51 

44.2±5.1 

Range  

Mean±SD 

Cortisol 

(ug/ dl) 

 

0.0001* 0.0001* 0.0001* 0.0001* 1.8-5.9 

3.6± 1.2 

9-35 

19.8±7.02 

25-75 

54.3±15.4 

Range  

Mean±SD 

CRP 

(mg/ l) 

P  = Between all groups, P1, Definite vs controls, p2= probable vs controls, p3= definite vs probable. 

mHLADR: Monocytic human leukocyte antigen–DR ., CRP: C reactive protein 

 

 

 

Table (5):  AUC, Sensitivity and Specificity of mHLA-DR and Cortisol Level for comparison of 

definite to controls 

p-value Specificity  Sensitivity  Cutoff AUC Data  

0.0001* 90% 96.7%  ≥ 23.5 0.99±0.009 mHLA-DR 

0.0001* 100% 100% ≤ 25 1±0.0 Cortisol  

 

 

 

 

Table (6):  AUC, Sensitivity and Specificity of mHLA-DR and Cortisol Level for comparison of 

probable to controls 

p-value Specificity  Sensitivity  Cutoff AUC Data  

0.0001* 73.3% 80% ≥ 42 0.83±0.05 mHLA-DR 

0.0001* 100% 100% ≤ 22 1±0.0 Cortisol  

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

 
 

Annals of Neonatology 2025; 7(1): 141-158 

Okaily et al.; 2025. "Serum Cortisol Level and Monocyte HLA-DR Expression in Late Onset ……….…. 

 

 
Figure (1): ROC Curve analysis of mHLA-DR for 

comparison of definite to controls 

 
Figure (2): ROC Curve analysis of Cortisol Level 

for comparison of definite to controls 

 
Figure (3): ROC Curve analysis of mHLA-DR for 

comparison of probable to controls     

 
Figure (4): ROC Curve analysis of Cortisol Level 

for comparison of probable to controls 

 

Discussion 

Newborn sepsis diagnosis is still 

difficult. The signs of sepsis, the frequent 

sampling. Knowing the right biomarker 

to help diagnose sepsis is crucial due to 

the time it takes for blood culture results 

and the ideal timing of antibiotic 

treatment. Three groups of neonates  

were used in this study: one group had 

definite sepsis based on a positive blood 

culture, another group had probable 

sepsis due to the presence of signs of 

sepsis but negative blood cultures, and 

the third group was a control group of 



 
 
 

 

 
 

Annals of Neonatology 2025; 7(1): 141-158 

Okaily et al.; 2025. "Serum Cortisol Level and Monocyte HLA-DR Expression in Late Onset ……….…. 

healthy neonates. The invading  

microorganisms released Cytokines that 

promote inflammation cause the liver to 

produce acute-phase proteins, such as C-

reactive protein (CRP), which is an 

essential component of the humoral 

immune response to bacterial invasion 

[14].Our findings corroborate those of 

previous studies that found significantly 

increased CRP levels in neonates with 

clinically definite  sepsis; these studies 

served as a diagnostic tool for 

differentiating between healthy neonates 

and those with definite  or probable  

sepsis [15, 16]. Both the existence and 

severity of sepsis can be indicated by 

CRP levels, which were found to be 

considerably greater in the definite sepsis 

group compared to the probable sepsis 

group. The size of the CRP response to 

sepsis depends on the underlying 

pathogen [14].  

Sensitivity is 60% during sepsis due to 

the slow initial concentration increase 

and the need for serial measurements; 

furthermore, it is not specific because 

elevated concentrations can be observed 

in other conditions like tissue necrosis, 

surgery, recent vaccination, and 

meconium aspiration [7, 14]. 

The platelet count was substantially 

lower in the definite septic group 

compared to the probable septic group, 

according to the hematological 

parameters examined in our study. 

Consistent with our findings, Omran et 

al. (2021) discovered a significantly 

reduced platelet count in both the septic 

and non-septic groups [17]. Tosson et al., 

(2021) found no statistically significant 

change in platelet count between the 

septic and non-septic groups (P=0.47) 

[18], which contradicts our findings. 

Additionally, TLC was found to be 

considerably greater in the definite septic 

group compared to the probable -septic 

group, which is in agreement with the 

findings of Mubaraki et al., (2023) , who 

found that TLC was significantly higher 

in septic group [19].  

Omran et al. (2021) and Tosson et al. 

(2021) disagree with our findings, since 
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they failed to detect a statistically 

significant difference between the septic 

and non-septic groups [17, 18]. The most 

reliable way to diagnose bacterial sepsis 

is with a blood culture, but the results  

can take a long time due to factors 

including the low bacteremia that is 

typically expected and the fact that 

antibiotic therapy is commonly started 

before the blood culture is taken. And to 

get the most out of the blood culture, it's 

best to take it out as the temperature is 

rising, according to hospital regulations 

and guidelines [20]. Thirty neonates, who 

did not show signs of blood culture 

growth, were included in this 

investigation. Although thirty neonates 

showed positive results in the blood 

culture, Klebsiella (46.6%), Escherichia 

coli (20%), streptococcus pneumoniae 

(10%), staphylococcus aureus (10%), 

methicillin-resistant Staphylococcus 

aureus (6.6%), and Pseudomonas 

aeruginosa (3.3%) were the most 

frequently found microbes in blood 

cultures. Among the gram-negative 

bacteria isolated, klebsiella pneumoniae 

accounted for nearly half (46.6%). These 

findings corroborated those of with 

Elmashad et al. (2019) [21] and 

Ramavath et al., (2023) [22]. Our 

findings are at odds with those of Tosson 

et al. (2021) who reported that MRSA 

was the most frequently isolated 

bacterium in their cases [18]. The 

majority of LOS pathogens were 

Coagulase-negative staphylococci 

(CONS), according to other researchers 

like Hammoud et al., 2017 [23]. There is 

a wide range of organism findings from 

one NICU to another and from one 

region to another, thus it is necessary for 

each hospital to modify its antibiotic 

policy accordingly. It is still challenging 

to diagnose sepsis at an early stage; so, 

new indicators for neonatal sepsis are 

needed to improve diagnostic sensitivity 

and specificity and, frequently, to track 

treatment progress. However, at this 

time, no biomarker exists that can 

distinguish between systemic 

inflammation and sepsis. 
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When diagnosing sepsis, flow cytometry 

can be useful. You only need a small 

amount of blood, and you'll see effects 

quickly. We can start treating patients 

based on their immune systems, which 

are evaluated by flow cytometric 

expression of cell surface markers [24]. 

There was a strong correlation between 

mHLA-DR and the likelihood of sepsis 

in this investigation. In the peripheral 

blood of neonates with septic shock, 

Winkler et al. (2017) found a greater 

number of monocytes but decreased 

expression of HLA-DR [25].  In neonates 

with sepsis, Genel et al. (2010) found a 

decreased HLA-DR level that had 

predictive value [26]. In contrast, HLA-

DR expression on monocytes did not 

differ significantly across infected, non-

infected, and control groups in a study by 

Ng et al. (2006) [27]. 

Das et al,. (2002) also discovered that 

neonates with sepsis had a higher mean 

serum cortisol level. This could be 

because sepsis causes a marked increase 

in cortisol production by the adrenal 

cortex, which is driven centrally [28]. 

The cortisol level was also significantly 

higher in the definite sepsis group 

compared to the probable sepsis group. 

An increase in cortisol levels was also 

found in neonatal septic shock by Bhat et 

al., (2022) [29].   

The ROC curve for mHLA-DR 

demonstrated a high level of sensitivity 

and specificity with an area under curve 

of 0.99±0.009 and 0.83±0.05, 

respectively. In contrast, the ROC curve 

for cortisol showed an area under curve 

of (1±0.0) and a high level of sensitivity 

and specificity for both confirmed and 

suspected cases compared to controls (P 

= 0.0001*). Therefore, it would be more 

effective to combine the two tests when 

diagnosing late-onset neonatal sepsis. 

Limitation: This study does have a few 

caveats. Some examples include a bigger 

sample size, continuous monitoring of 

cortisol levels, and HLA-DR expression 

on monocytes as the disease progress. 

Conclusion 
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Serum cortisol levels rise and monocyte 

HLA-DR expression in blood decreases 

in cases of definite neonatal  sepsis 

compared to those of probable  neonatal 

sepsis, these markers are more sensitive 

and specific than C-reactive protein 

(CRP) when used to diagnose late-onset 

neonatal sepsis. Early detection of late-

onset neonatal sepsis can improve 

outcomes and shorten neonatal hospital 

stays by allowing for the prompt 

initiation of appropriate treatment. 
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