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Abstract: Objective: To evaluate the value of Presepsin and surface CD14 in the discrimination between infectious
and noninfectious inflammation in comparison to conventional laboratory parameters as total leucocytic count
(TLC), C-reactive protein (CRP). Design and setting: Prospective, observational study in three neonatal intensive
care units. Patients: Forty-nine neonates with suspected sepsis (according to clinical suspicion or recent laboratory
evidence that supports infection) and twenty-one apparently healthy neonates serving as healthy control group. The
suspected sepsis group was further classified according to blood culture result into blood culture positive and blood
culture negative patients. Another classification was based on the onset of sepsis into early onset sepsis (EOS) and
late onset sepsis (LOS). Interventions and measurements: plasma Presepsin level, flow cytometric CD14
expressed in two ways: percent and mean fluorescent intensity (MFI), CRP, blood culture and complete blood count
(CBC). Results: As for presepsin, CD14 MFI and CRP, their levels showed statistically significant increase when
the comparison was held between: suspected sepsis group and control group, blood culture positive patients and
controls, clinically septic patients and controls, patients with EOS and controls, patients with LOS and controls. The
area under the curve (AUC) was the biggest for CD14 MFI (0.802), followed by presepsin (0.784), then CRP
(0.659) and finally CD14% (0.608). The combination of presepsin and CD14 MFI achieved a better diagnostic
performance (AUC= 0.883) than CD14 MFI did solely. More interestingly, the addition of measuring Hb level to the
combination of presepsin and CD14 MFI showed the best diagnostic performance (AUC= 0.922). Conclusion:
presepsin and CD14 MFI may help clinicians to make a decision regarding the use of antimicrobial therapy in early
stages of sepsis when conjugated with clinical judgment. However, none of the studied markers could be used alone
in diagnosing sepsis in an earlier and more specific way but rather the use of combination biomarkers is a more
applicable mean to achieve this goal.

[Raghda Mohammed Mostafa Ghorab, Shams Mohamed Kholouss, Nahla Mohamed ZakariaYousef, Taysir
Ramadan Hafiz, and Doaa Mohamed Abd ElAziz. Value of Presepsin and Surface CD14 in Early Diagnosis of
Neonatal Sepsis. J Am Sci 2015;11(10):104-116]. (ISSN: 1545-1003). http://www.jofamericanscience.org. 12

Keywords: Neonatal sepsis, CRP, prespsin, CD14, early diagnosis.

1. Introduction the microbial agents in suspected septic neonates [11],

Sepsis syndrome is systemic inflammatory long time is needed to obtain results. It also has low
response syndrome (SIRS) caused by infectious sensitivity due to small sample volume often taken
agents. On the other hand, SIRS could be caused by from neonates and maternal antibiotic treatment.
other non-infectious causes like severe trauma and Furthermore, the possibility of presence of
burns [1]. contamination by skin flora as coagulase negative

Diagnosing sepsis in neonates can be difficult as staphylococcus is a problem in many cultures [12,13].
most early symptoms and clinical findings are often C-reactive protein (CRP) is a nonspecific acute phase
confusing with many other pathological conditions reactant that rises in both infectious and other non-
that may occur at this age period as prematurity and infectious inflammatory conditions as meconium
failure to thrive [2,3]. In addition, neonates have aspiration syndrome and perinatal asphyxia [14]. It
immature humoral and cellular immune systems also undergo a physiological rise 3 days after birth
which make them unable to generate a sufficient [15,16]. It also shows lowest sensitivity in the early
inflammatory response [4-7]. The role of the stages of infection in comparison to later stages [17].
laboratory investigations becomes crucial in early CD14 is a multifunctional cell surface glycoprotein
diagnosing sepsis and differentiating between that exists either in a glycosylphosphatidylinositol
infectious and non-infectious causes in order to (GPI) anchored membrane form or in a soluble form
implement an early targeted therapy and improving (sCD14). Presepsin is the N-terminal 13 kDa truncated
the prognosis of patients [8-10]. Although blood fragment of soluble CD14 [18]. CD14 is expressed on
culture is considered the gold standard for identifying the surface of various cells, including monocytes,
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macrophages, neutrophils, chondrocytes, B cells. It
plays an important role in mediating cell activation
stimulated by bacterial cell wall component. It is a
specific high-affinity receptor for complexes of
lipopolysaccharide (LPS) and LPS binding protein
(LBP) and may modulate LPS-triggered apoptosis
[19]. Tt also can recognize other bacterial elements as
peptidoglycans, the major cell wall component of
gram-positive bacteria [8].

Upon binding of the LBP complex to CD14, it
activates the toll-like receptor 4 (TLR4) specific
proinflammatory signaling cascade thereby starting
the inflammatory reaction of the host against
infectious agents [20]. Then the complex LPS-LBP-
CD14 is released into circulation by shedding of
CD14 from the cell membrane yielding the soluble
form (sCD14) which is also directly secreted by
hepatocytes leading to the conclusion that sCD14
should be considered as a minor acute-phase protein
[8]. sCD14 is cleaved by cathepsin D and other

proteases in plasma to produce sCDI14-ST
presepsin[21].
2. Methods
Patients and setting
This prospective observational study was

conducted in three neonatal intensive care units
between October 2013 and May 2014. Informed
consents from the parents were taken and the study
was approved by the Ethics committee of our
institution (no 13113).Forty-nine consecutive neonates
with SIRS and suspected infections (based on clinical
suspicion or recent laboratory evidence that supports
infection) were eligible for enrollment. A first follow
up was done after 3-5 days from the initial workup for
19 patients from the suspected sepsis group and a
second one was done after another 5 days for 9
patients from the same group. The study also included
twenty one apparently healthy neonates serving as
healthy control group taken from either the maternity
ward or admitted to NICU for non-septic causes with
proved normal laboratory findings and no illness
subsequently detected.

Inclusion criteria:

Neonates were enrolled into the suspected sepsis
group according to either:

1- Clinical suspicion of sepsis based on the
presence of two or more of the following clinical
symptoms or signs of infection:

e Respiratory compromise: respiratory rate of
>60 breaths per minute, or cessation of respiration for
>20 seconds, occurring at a rate of >2 times per hour,
or pulse oxymeter readings of < 85%.

e (Cardiovascular compromise: heart rate of
<100 beats per minute, pallor or hypotension.

e Metabolic changes: hypothermia (rectal
temperature of <36°C), fever (body temperature of
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>38°C), feeding intolerance, glucose instability (blood
glucose level of <45 mg/dL or >125 mg/dL), or
metabolic acidosis (pH<7.25).

e Neurologic changes: lethargy or decreased
activity [22].

2- Recent laboratory results providing evidence
of probable sepsis like positive CRP (>6mg/1) [16].

All newborns were subjected to Detailed history
taking from patient medical records including: Birth
weight (BW), Gestational age (GA), use of
mechanical ventilation, presence of associated genetic
disorder in addition to Thorough clinical examination.
Sample collection and measurements:

Two milliliters (ml) of peripheral venous blood
samples were aseptically withdrawn from each patient.
Each sample was divided on 2 tubes: sterile plain tube
from which serum was separated afterwards for CRP
measurement and ethylene diamine tetra-acetate
(EDTA) tube from which 100 pl fresh blood taken for
flow cytometric analysis. Samples were processed
within 24 hours of collection or stored refrigerated at
(4°C) for processing in a period not exceeding 48
hours. The remaining amount was centrifuged to
separate plasma and the yielded plasma was stored at
—70°C until used for the assay of presepsin(Mitsubishi
Chemical Europe GmbH Willstétter Str. 30, 40549
Diisseldorf, Germany). Frozen samples were allowed
to thaw and brought to room temperature only before
analysis. Before processing samples were gently
mixed and then centrifuged at 2500 — 3000 x g for 10
minutes according to instructions given by presepsin
manufacturer kit pamphlet.

Methods:
1) Complete blood count using COLUTER LH 750
analyzer (Beckman Coulter Inc, USA.). The following
hematologic criteria were used as indications for
Sepsis:
. Absolute neutrophil count (ANC):
<1,800 or >6,500/uL at birth,
<7,000 or >12,000/uL at 3 to 24 hours of age,
<4,000 or >9,000/uL at 25 to 48 hours of age,
<2,000 or >7,000/uL beyond 48 hours of age.
. Absolute band count of >1,500/uL.
. Immature to total neutrophil ratio ( IT- ratio)
of >0.16.

d. White blood cells (WBC) count of >18,000/uL
or <6,000/uL.

e. Platelet count of <150,000/uL[22].

2) C-reactive protein:

CRP was measured by high sensitive-CRP
reagent (Synchron Clinical System, Beckman Coulter
Inc., Brea, CA, USA) using the Automated Chemistry
Analyzer (UniCelDxC 800, Beckman Coulter Inc.)
and if not available by using latex immunoassay
(Plasmatec, Dhanmondi, Dhaka - Bangladesh).

3) Blood cultures:
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All blood cultures were collected using standard
sterile techniques. The Pediatric Blood Culture
System Medium 8 ml (Salix) and if available the
Bactec  Microbial Detection System (Becton
Dickinson, Parsipanny, NJ, USA) were used to detect
positive blood cultures, subcultures were done on
chocolate agar plates and if there is growth detected,
cultures on both blood and Maconkey plates were
done.

4) Presepsin level measurement:

Presepsin concentration was measured with
PATHFAST (Mitsubishi Chemical Europe GmbH
Willstatter Str. 30, 40549 Diisseldorf, Germany)
compact automated immunoanalyzer based on a
chemiluminescent enzyme immunoassay (CLEIA)
supplied by Mitsubishi Chemical Medience[23].

5) Flow cytometric analysis for surface expression
of CD14:

Analysis of monocyte and granulocyte CDI14
surface marker was done using CD14 monoclonal
antibodies (MoAbs) labelled by
fluorescineisothiocyanate (FITC) using BD (Becton,
Dickinson and Company, USA.) Accuri™ C6
Cytometer, USA. CDI14 expression was measured as
mean fluorescent intensity (MFI) and percentage of
cells expressing CD14 (CD14%)[24,25].

Statistical Analysis:

Data were analyzed using IBM SPSS ver. 16.0
program. Description of qualitative data was carried
out by using frequency and percentage. Description of
quantitative data was carried out by using mean and
standard deviation for normally distributed results or
median & IQR (interquartile range) for skewed
results.

Comparison between quantitative parametric
variables was carried out by using Student’s t-test (t).

Comparison between two quantitative, nonparametric
variables was carried out by using Mann-Whitney’s
U-test. Comparison between two independent groups
as regards the categorized data was carried out using
Chi-square test. Correlation analysis assessing the
strength of association between two non-parametric
variables was done by Spearmann’s correlation study.
The correlation coefficient denoted symbolically rs,
defines the strength and direction of the linear
relationship between each of variables. Significance
level (p) is expressed as p > 0.05 is non-significant
(NS), p < 0.05 is significant (S) and p < 0.01 or <
0.001 are highly significant (HS). Receiver-operting
characteristic (ROC) curves were constructed to
obtain the most sensitive and specific cutoff value for
each examined variable. To evaluate the diagnostic
accuracy area under the ROC curve (AUC) was also
calculated. Combined ROC curves were done to detect
the combination of laboratory parameters that
achieved the best diagnostic performance and to assess
whether  combining laboratory markers has
statistically better diagnostic value than usage of a
single marker or not [26].

3. Results:

A total of 49 neonates with suspected sepsis were
included in the study along with 21 non infected
controls. The demographic data of patients and
controls regarding sex, weight, gestational age and age
during study is shown in (table 1). The clinical and
laboratory background of patients of the suspected
sepsis group (group 1) is demonstrated in (Table 2).
The difference between neonates of both groups
regarding presepsin levels, CD14 MFI, CD14 %,
CRP, TLC, platelets and Hbdemonstrated in (Table
3).

Table (1): Demographic data of study population

suspected sepsis group (n=49) control group (n=21) Test statistics p
Age (days)
Median 8 1 0.000
Range 44 44 Z*%=5.285 HS
IQR 11 1
Sex [No. (%)] 0958
Male 23 (46.9) 10 (47.6) = 003 NS
Female 26 (53.1) 11(52.4) )
Weight [No. (%)]
Normal 20 (40.8) 18 (85.7) 0.010
LBW 16 (32.7) 2(9.5) 7#=2 559 S'
VLBW 11(22.4) 1 (4.8) '
Macrosomia 2(4.1) 0(0)
Gestational age (weeks) 0.000
Mean + SD 43.46 + 3.6 38.09 +£2.34 t*=4.995 HS

t*: analysis using independent student’s t-test. X" analysis using Pearson chi-square test.
Z*: Data were presented as median and IQR and compared using Mann-Whitney test

NS = non-significant S = significant

HS = highly significant
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In a trial to find out any association between
levels of measured variables and blood culture results,
we classified group 1 into cases with positive blood
culture (n=31) and those with negative blood culture
(n=14) and we compared between them and between
each of these subgroups and the control group in tables
(4, 5 and 6). According to type of sepsis, we classified
suspected sepsis patients into neonates with early onset
sepsis (EOS) (n=28) and those with late onest sepsis
(LOS) (n=21). Table (7) shows the difference in
measured variables among patients who had EOS and
those who had LOS. Table (8 and 9) shows the
difference in measured variables once between patients
with EOS and control group and and then between
patients with LOS and control group, respectively.

Table 10 shows the correlation between different
parameters among study population at initial workup.
A significant negative correlation was found between
presepsin and Hb as well as between CRP and Hb. No
other significant correlations could be detected.

Table (11) shows area under ROC curves and the
cut off value that produced best sensitivity and
specificity for CRP, presepsin, CD14 MFI and CD14%
as predictors of sepsis. Figures 1-4 show ROC curves
illustrating AUC of CRP, presepsin, CD14 MFI and
CD14%, respectively.

Results of combined Roc curves analysis of the
combinations of parameters that showed the best
diagnostic performance are shown in table (12).

Table (2): Clinical and laboratory background the suspected sepsis group (n=49):

Variable No %
1- PDA 5 10.2
2- Respiration

. Free 23 46.9
. Distressed 26 53.1
3- Diagnosis

. Prematurity 21 429
. RDS 11 22.4
. Operative causes 7 14.3
o Congenital anomalies 6 12.2
. Others 4 8.2
4- Blood culture

. No growth 14 28.7
. Klebsiella 10 20.4
. Acinetobacter 1 2

. Coaulase —ve staph 5 10.3
. Staph aureus 1 2

. MRSA 1 2

. Streptococcus 2 4.1

. Fungal 1 2

. Polymicrobial 8 16.3
) Enterococcus 1 2

. Bacillus 1 2

. Missing 4 8.2
5- Length of hospital stay Median Range IQR
(days) 15.5 88 28
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Table (3): Comparison between suspected sepsis group and control group regarding the different laboratory
parameters:

Variable Group 1 [suspected sepsis] (n=49) Group 2 [control group] (n=21) 7z* P
presepsin (pg/ml) 3.197 | 0.001
Median 2879 686 HS
Range 10534 19823

IQR 3217 2018.75

CD14 MF1

Median 2019.07 264.87 3.635 0.000
Range 9732.02 5775.03 ’ HS
IQR 2725.62 464.02

CD14 % 1.303 | 0.193
Median 43.84 55.84 NS
Range 95.36 59.77

IQR 43.39 28.35

CRP (mg/L)

Median 6 0 2.213 | 0.027
Range 101 103.7 S
IQR 24 103.7

TLC (x10*/pl)

Median 15.1 16.8 0.417 | 0.677
Range 63.9 22.7 NS
IQR 10.55 5.8

Platelets (x10°/ul)

Median 220 235 1.025 | 0.305
Range 532 319 NS
IQR 220.5 178

Hb (g/dl)

Median 13.4 18.4 0.000
Range 10.1 12.7 4.064 | HS
IQR 4.5 5

Z*: Data were presented as median and IQR and compared using Mann- Whitney test

NS = non-significant; S = significant; HS = highly significant

Table (4): Comparison between blood culture positive and blood culture negative patients regarding different
parameters studied:

Variable Blood culture positive (n=31) Blood culture negative (n=14) 7z* P
Presepsin (pg/ml) 0.782 | 0.435
Median 2879 2624 NS
Range 5986 8757

IQR 3288.5 2740.25

CD14 MFI

Median 2120.24 2326.45 0316 0.752
Range 9355.68 6170 ) NS
IQR 2593.3 4143.69

CD14 % 1.086 | 0.277
Median 36.29 47.38 NS
Range 66.42 95.36

IQR 36.16 62.78

CRP (mg/1)

Median 10 6 1.240 | 0.215
Range 101 96 NS
IQR 24 12

TLC (x10*/pl)
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Median 14.3 18.05 0.309
Range 63.9 44.6 1.018 | NS
IQR 11.5 10.85

Platelets (x10°/ul)

Median 214 198.5 0.466 | 0.641
Range 532 494 NS
IQR 192 303

Hb (g/dl)

Median 134 11.9 0.879 | 0.379
Range 10.1 9.5 NS
IQR 4.3 4.6

Z*: analysis using Mann Whitney test

HS = highly significant; NS = non-significant; S = significant

Table (5): Comparison between blood culture positive patients and control group regarding different
parameters studied:

Variable Blood culture positive (n=31) Control group (n=21) 7z* P
Presepsin (pg/ml) 2.704 0.007
Median 2879 686 HS
Range 5986 19823

IQR 3288.5 2018.75

CD14 MF1

Median 2120.24 264.87 3819 0.000
Range 9355.68 5775.03 ’ HS
IQR 2593.3 464.02

CD14 % 1.809 0.070
Median 36.29 55.84 NS
Range 66.42 59.77

IQR 36.16 28.35

CRP (mg/1)

Median 10 0

Range 101 103.7 2.117 0.034
IQR 24 103.7 S
TLC (x10*/pl)

Median 14.3 16.8

Range 63.9 22.7 0.69 0.490
IQR 11.5 5.8 NS
Platelets (x10°/ul)

Median 214 235 1.359 0.174
Range 532 319 NS
IQR 192 178

Hb (g/dl)

Median 13.4 18.6

Range 10.1 12.5 3.985 0.000
IQR 4.3 4.93 HS
Z*: anal

ysis using Mann Whitney test

HS = highly significant; NS = non-significant; S = significant
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Table (6): Comparison between blood culture negative patients and control group regarding different

parameters studied:

Variable Blood culture negative (n=14) Control group (n=21) 7z* P
Presepsin (pg/ml) 1.428 0.153
Median 2624 686 NS
Range 8757 19823
IQR 2740.25 2018.75
CD14 MF1 2.868 0.004
Median 2326.45 264.87 HS
Range 6170 5775.03
IQR 4143.69 464.02
CD14 % 0.499 0.618
Median 47.385 55.84 NS
Range 95.36 59.77
IQR 62.78 28.35
CRP (mg/1)
Median 6 0
Range 96 103.7 1.165 0.244
IQR 12 103.7 NS
TLC (x10*/ul)
Median 18.05 16.8
Range 44.6 22.7 0.583 0.560
IQR 10.85 5.8 NS
Platelets (x10°/ul)
Median 198.5 235 0.765 0.444
Range 494 319 NS
IQR 303 178
Hb (g/dl)
Median 11.9 18.6 3.568 0.000
Range 9.5 12.5 HS
IQR 4.6 4.93

Z*: analysis using Mann Whitney test; HS = highly significant; NS = non-significant; S = significant

Table (7): Comparison between EOS and LOS patients regarding different parameters studied:

Variable EOS (n=28) LOS (n=21) 7* P
Presepsin (pg/ml) 1.183 0.237
Median 2489 3647 NS
Range 5336 10534
IQR 1711.5 4199
CD14 MF1
Median 1747.33 2801.16 1.059 0.290
Range 9355.68 8166.76 ) NS
IQR 2809.62 3945.47
CD14 % 0.640 0.522
Median 44.02 43.425 NS
Range 78.1 91.90
IQR 42.05 40.54
CRP (mg/1)
Median 6 10 1.660 0.097
Range 96 101 NS
IQR 17 42
TLC (x10*/nl)
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Median 14.3 18 1.529 0.126
Range 26.9 61.4 NS
IQR 12.1 8.5
Platelets (x10°/ul)
Median 210 274 1.423 0.155
Range 475 530 NS
IQR 178 383
Hb (g/dl)
Median 14.1 12.4 1.223 0.221
Range 10.1 9.7 NS
IQR 5.05 4.5

EOS: early onset sepsis; LOS: late onset sepsis; Z*: analysis using Mann Whitney test.

HS = highly significant; NS = non-significant; S = significant

Table (8): Comparison between EOS and control group regarding different parameters studied:

EOS Control group 7z* P

Variable (n=28) (n=21)
Presepsin (pg/ml) 2.583 0.010
Median 2489 686 S
Range 5336 19823.00
IQR 1711.5 2018.75
CD14 MF1
Median 1747.33 264.87 3267 0.001
Range 9355.68 5775.03 ' HS
IQR 2809.62 464.02
CD14 % 1.627 0.104
Median 44.02 55.84 NS
Range 78.1 59.77
IQR 42.05 28.35
CRP (mg/1)
Median 6 0 1.553 0.120
Range 96 103.7 NS
IQR 17 103.7
TLC (x10%/pl)
Median 14.3 16.8 1.044 0.297
Range 26.9 22.7 NS
IQR 12.1 5.8
Platelets (x10°/ul)
Median 210 235 1.718 0.086
Range 475 319 NS
IQR 178 178
Hb (g/dl)
Median 14.1 18.6 3.392 0.001
Range 10.1 12.5 HS
IQR 5.05 4.93

EOS: early onset sepsis; Z*: analysis using Mann Whitney test. HS = highly significant

NS = non-significant; S = significant
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Table (9): Comparison between LOS and control group regarding different parameters studied:

Variable LOS (n=21) Control group (n=21) | Z* P
Presepsin (pg/ml) 2.794 0.005
Median 3647 686 HS
Range 10534 19823

IQR 4199 2018.75

CD14 MFI

Median 2801.16 264.87 3.103 0.002
Range 8166.76 5775.03 ' HS
IQR 3945.47 464.02

CD14 % 0.726 0.468
Median 43.425 55.84 NS
Range 91.9 59.77

IQR 40.54 28.35

CRP (mg/1)

Median 10 0 2.712 0.007
Range 101 103.7 HS
IQR 42 103.7

TLC (x10*/pl)

Median 18 16.8 0.657 0.511
Range 61.4 22.7 NS
IQR 8.5 5.8

Platelets (x10°/ul)

Median 274 235 0.102 0.919
Range 530 319 NS
IQR 383 178

Hb (g/dl)

Median 12.4 18.6 3.684 0.000
Range 9.7 12.5 HS
IQR 4.5 4.93

LOS: late onset sepsis;

HS = highly significant; NS = non-significant;

Z*: analysis using Mann Whitney test
S = significant

Table (10): Correlation between different parameters among study population at initial workup:

Correlation between Iy p Significance
Presepsin (pg/ml) and CD14 MFI 0.222 0.192 NS
Presepsin (pg/ml) and CD14 % 0.182 0.289 NS
Presepsin (pg/ml) and Hb (g/dl) 0.350* 0.018 S
Presepsin (pg/ml) and TLC 0.134 0.392 NS
Presepsin (pg/ml) and Neutrophils 0.060 0.744 NS
Presepsin (pg/ml) and Lymphocytes 0.137 0.412 NS
Presepsin (pg/ml) and Monocytes 0.023 0.900 NS
Presepsin (pg/ml) and CRP 0.215 0.156 NS
CD14 MFI and CD14 % 0.097 0.455 NS
CD14 MFI and Hb (g/dl) 0.172 0.185 NS
CD14 MFI and TLC 0.012 0.931 NS
CD14 MFI and Neutrophils 0.007 0.964 NS
CD14 MFI and Lymphocytes 0.125 0.378 NS
CD14 MFI and Monocytes 0.090 0.556 NS
CD14 MFI and CRP 0.10 0.434 NS
CD14 % and Hb (g/dl) 0.113 0.385 NS
CD14 % and TLC 0.198 0.133 NS
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CD14 % and Lymphocytes 0.052 0.716 NS
CD14 % and Monocytes 0.022 0.886 NS
CD14 % and CRP 0.080 0.538 NS
Hb (g/dl) and CRP 0.302* 0.011 S

TLC and CRP 0.081 0.509 NS

Hb: hemoglobin
PLT: platelet count
HS = highly significant;

TLC: total leucocytic count

I Spearman’s correlation coefficient.
NS = non-significant;

S = significant

Table (11): Area under ROC curves (AUC) and the cut off value that produced best sensitivity and specificity

for CRP, presepsin, CD14 MFI and CD14%:

AUC Cutoff value | Sensitivity % Specificity %
CRP (mg/l) 0.659 2 65.3 % 71.4 %
6 63.3% 71.4%
Presepsin (pg/ml) 0.784 1807.5 85.2 % 72.2 %
CD14 MFI1 0.802 539.49 90.9 % 64.7 %
CD14 % 0.608 43.84 50 % 70.6 %

Table (12): Diagnostic value of best combinations yielded by combined ROC curve. Area under the curve
(AUC), odds ratio (OR), positive predictive value (PPV), negative predictive value (NPV)

o AUC ;q'/e“s‘““ty ;q'/pec‘ﬁc‘ty OR |PPV |NPV

0 0
Presepsin (pg/ml) with CD14 MFI 0.883 | 90.9 % 78.6 % 36.667 | 87.00% | 84.60%
CD14 MFI with Hb (g/dl) 0.840 | 95.5 % 76.5 % 68.250 | 91.30% | 86.70%
i’lﬁgsgl (pg/ml) with CD14 MFI with | o o), | 94 g0/ 85.7 % 60.000 | 90.9 % | 85.7 %

4. Discussion

Neonates especially premature ones who are
admitted to the NICU are at higher risk of developing
sepsis due to their immature immune system, exposure
to nosocomial pathogens and the invasive life saving
medical interventions that they could go through. So,
finding more recent ways to early diagnose and treat
neonatal sepsis became of great importance in
lowering the morbidity and mortality rates in NICUs.

Presepsin and surface CDI14 are potential
possible biomarkers in comparison to other
conventional methods (CRP and blood culture) in
early diagnosis in sepsis.

Comparative median values of presepsin, CD14
MFI and CD14% between the suspected sepsis group
and the control group revealed a significant increase
of presepsin and CD14 MFI while CD 14% was
insignificantly decreased in group 1 when compared
to control group .

In the current study, the detection of significant
increase in median values of presepsin and the
insignificant decrease in median values of CD14%
when neonates with suspected sepsis were compared
to controls goes in line with what was previously
hypothesized that LPS derived from gram-negative
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bacteria induces the shedding of CDI14 molecules
from the surface of monocytes and consequently
CD14 expression on circulating monocytes is down-
regulated in the acute phase of gram-negative sepsis,
while the plasma soluble CDI14 levels is
increased[27].

The decrease in median values of CD14%, being
insignificant may further explains why there was no
significant correlation in our study between membrane
(cellular) expression of CDI14 evidenced by flow
cytometer (whether CD14 MFI or CDI14%) and
soluble CD14 measured as presepin concentration.

In a trial to find a biomarker that can
discriminate between blood culture positive and blood
culture negative neonates who were suspected
clinically to be septic, we couldn’t detect a significant
difference in presepsin,CD14 MFI and CD14%
between those two groups. This may denote that either
these biomarkers, especially presepsin, were not
necessarily increased in bacterial infection or that
blood culture has low sensitivity to detect bacterial
infections [13]&[28]. However, we might propose that
the first possibility could be excluded based on the
fact that presepsin levels showed a highly significant
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increase when we compared it between blood culture
positive neonates and the control group.

There was no significant difference in the
median values of presepsin, CD14 MFI and CD14%
between patients with EOS and those with LOS.
However, the values of presepsin and CD14 MFI were
higher in patients with EOS than control group, as
well as they were higher in patients with LOS than in
control.. These findings indicate that -elevated
presepsin levels during sepsis are not affected by age
although neonatal age is known to be continuously
characterized by abrupt changes in homeostasis,
particularly in preterm newborns [20].

We couldn’t detect significant correlation
between levels of CRP and presepsin or between
CD14 MFI and CD14%.

The diagnostic performance of the studied
parameters measured through ROC curves showed
that The AUC was the biggest for CD14 MFI
followed by presepsin then CRP and lastly CD14%.
The cut off values that produced the best sensitivity
and specificity for CRP was 2 mg/L at this value the
sensitivity was 65.3% and specificity was 71.4%.
However, when we assessed sensitivity and specificity
at the currently used cut off for CRP in our
laboratories which is 6 mg/L, the sensitivity didn’t
differ a lot from that revealed at 2 mg/L while the
specificity remained the same.Other studies emphasize
on the use of adjusted cut-off values for CRP
according to gestational age and postnatal age which
would subsequently give a better reflection if neonatal
pathology [14,16].

Plasma presepsin showed a sensitivity of 85.2%
and a specificity of 72.2% at a cut off value of 1807.5
pg /ml. Many authors detect lower cut off levels of
presepsin. This difference may be due to different
methods and different samples (plasma versus whole
blood) used in the determination [20,29,28,30]. CD14
MFI showed a sensitivity of 90.9% and a specificity of
64.7 % at a cut off value of 539.49 MFI. CD14%
showed the least sensitivity (50%) and it showed a
specificity of 70.6% at a cut off value of 43.84%.
Unfortunately, there is no unique cut off or reference
range established in any paper for CD14 MFI or
CD14% but rather they depend in their judgment on
comparison between cases and controls.

When combined Roc curves analysis was done,
the combination of Presepsin and CD14 MFI achieved
better diagnostic performance than each of them alone
in all aspects (AUC, sensitivity and specificity).
Moreover, the addition of Hb measurement to this
previous combination further improved the diagnostic
performance.

Limitations

114

Our study had some limitations; the first
limitation was the indeterminism of the clinical
diagnosis at the initial presentation which made it
somewhat difficult to determine the category of
patient whether SIRS, sepsis or other conditions that
could be easily confused with sepsis. Also, faced the
problem of getting samples from healthy controls
whom their age was matched with the septic group
(due to difficulty in getting a consent from the
parents). So, most of samples taken from neonates in
the control group were in day 1 after delivery (as it
was more feasible to get a consent from parents).

Conclusion:

Neonatal sepsis is associated with an increase in
the levels of presepsin and CD14 MFI and they appear
to be valuable and promising markers in the diagnosis
of neonatal sepsis. However, none of the parameters
studied is able to be the one parameter in the diagnosis
of neonatal sepsis in a sufficiently early and specific
way. Based on our results, the combination of multiple
parameters is rather a wiser mean to achieve this goal.
As regards presepsin, it may help influence a decision
to be made regarding the use of antimicrobial therapy
or not when conjugated with clinical judgment and it
seems to have the potential to complement the existing
combination of CRP, CBC and blood culture in the
diagnosis of neonatal sepsis as its measurement is
more feasible and not technically demanding as CD14
especially in NICUs where the time taken to obtain
results is crucial. We also assume that none of the
currently available biomarkers can be used to
definitely determine whether a patient is infected or
not, that’s why the search for an ideal biomarker
should continue.

Recommendations:

Further studies are needed to investigate the
value of combining additional new biomarkers with
conventional biomarkers and their effect on improving
the diagnostic performance and accuracy of sepsis
diagnosis. This also could improve neonatologists'
ability to differentiate patients with bacterial
infections from those with systemic inflammation of
non-bacterial origin when they are admitted which
would be of great importance in patients in whom
diagnosis is not clinically clear-cut, as is often the case
in NICUs.

Ethical approval:

“All  procedures performed in studies
involving human participants were in accordance with
the ethical standards of the institutional research
committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards.”
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