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ABSTRACT
Background: Early-onset sepsis remains a common and serious problem for neonates.
The neutrophil to lymphocyte ratio (NLR) and platelet to lymphocyte ratio (PLR) are
easily accessible biomarkers that have been reported to have meaningful correlations
with inflammatory markers and some diseases severity in adult trials.
Objectives: We aimed to evaluate the neutrophil to lymphocyte ratio (NLR), platelet to
lymphocyte ratio (PLR) and procalcitonin as a diagnostic adjunct tests for early
detection of neonatal early-onset sepsis (EOS).
Patients and Methods: This study was carried out on 60 term infants at the Neonatal
Intensive Care Unit (NICU) of Al-Hussien University Hospital. They were divided into
two groups: Group A (patients group) which included thirty term AGA neonates,
suffering from EOS and group B (controls group) which included thirty healthy term
AGA neonates. Neonates with prematurity, postmaturity, small for gestational age
(SGA), large for gestational age (LGA), multiple pregnancies, major congenital
anomalies, cyanotic congenital heart disease, negative values of together C-reactive
protein (CRP), and procalcitonin, and neonates who had mothers with hypertension or
preeclampsia, diabetes mellitus (pre-existing or gestational)and tobacco use during
pregnancy were excluded. History-taking, complete clinical examination, chest x-ray,
blood culture, complete blood count (CBC), C-reactive protein (CRP), procalcitonine
level, immature to total neutrophil ratio (I/T ratio), neutrophil/lymphocyte ratio ( NLR)
and platelet/lymphocyte ratio (PLR) were done.
Results: There were no significant differences between the study groups regarding
age, gender, mode of delivery, GA, BW, length and HC. As regard vital data, patients
group had higher RR, HR and SPO2. Respiratory distress and tachycardia were the
most common clinical signs of EOS. There was a significant difference between
patients and controls as regard platelet count and I/T ratio. Patients group had
significantly higher absolute neutrophil counts, NLR, PLR, C-reactive protein, and
procalcitonin levels compared with the controls group. As regard blood culture,
Klebsiella was the most common organism followed by Staphylococcus aureus. An
NLR of 2.52 was determined as the predictive cutoff value of neonatal EOS (sensitivity

852

THE VALUE OF NEUTROPHIL TO LYMPHOCYTE RATIO AND PLATELET TO LYMPHOCYTE RATIO AND PROCALCITONIN…
Nasser MM, Afia AA, EL-Khatib GZ and Ibrahim MI

96.7%; specificity 100%; P=0.001). A PLR of 47.4 was determined as the predictive
cutoff value of neonatal EOS (sensitivity 90.0%; specificity 100%; P=0.001).
Procalcitonin (PCT) showed a sensitivity of 96.7 % and specificity 100% at a cut-off
point of 1.04 ng/mL. I/T ratio, at a cut-off value at (0.12), had sensitivity of 76.7% and
specificity of 96.7%. CRP, at a cut-off value at (5), had sensitivity of 100% and
specificity of 96.7%.
Conclusion: Neutrophil to lymphocyte ratio (NLR), platelet to lymphocyte ratio (PLR),
I/T ratio, serum CRP and procalcitonin levels had high sensitivity and specificity as
diagnostic markers for early-onset neonatal sepsis.
Keywords: Early-onset sepsis, procalcitonin, lymphocyte, neutrophil.

biomarker
that fulfills all
essential criteria. The neutrophil to
lymphocyte ratio (NLR), because
it combines neutrophils and
lymphocytes in the calculation, is
considered comparatively more
stable than the absolute counts
(Dirican et al., 2015).

INTRODUCTION

The term neonatal sepsis is
used to designate a systemic
condition of bacterial, viral,
fungal, or parasitic origin that is
associated with hemodynamic
changes and other clinical
manifestations and results in
substantial
morbidity
and
mortality (Shane et al., 2017).

The NLR has been reported as
a predictor of severity and clinical
outcome
in
patients
with
community acquired pneumonia
or bacteremia (de Jager et al.,
2012; Loonen et al., 2014).

Neonatal sepsis is a significant
cause of morbidity and mortality
among newborn infants. It is
divided into neonatal early-onset
sepsis (EOS) and neonatal lateonset sepsis (Chauhan et al.,
2017).

Recently, two blood cell
subtype ratios, the NLR and the
platelet to lymphocyte ratio
(PLR), have been reported as
useful systemic inflammatory
markers and prognostic indicators
of adverse cardiovascular events
and cancer (Lian et al., 2015;
Yodying et al., 2015; Acet et al.,
2016; Yin et al., 2016).

Neonatal EOS is defined as the
onset of symptoms before 7 days
of age; although some experts
limit the definition to infections
occurring within the first 72 hours
of life (can et al., 2018).
Numerous sepsis biomarkers
have been evaluated for early
detection of neonatal EOS, but
to date,
there is
no single

Procalcitonin (PCT) is the
peptide precursor of calcitonin. It
is released by parenchymal cells in
response to bacterial toxins,
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leading to elevated serum levels in
patients with bacterial infections.
Several observational studies have
suggested that PCT may be a
useful marker to identify neonates
who are infected (Hedegaard et
al., 2015).
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PATIENT AND METHODS

This
cross-sectional
case
control study was conducted at the
Neonatal Intensive Care Unit
(NICU) of Al-Hussien university
Hospital during the period from
(1/8/2018) to (31/1/2019).

AIM OF THE STUDY

The aim of this study was to
evaluate the value of neutrophil to
lymphocyte ratio (NLR), platelet
to lymphocyte ratio (PLR) and
procalcitonin level as diagnostic
adjunct tests for early detection of
neonatal early-onset sepsis (EOS)
workup among term, AGA,
neonates.

Study Groups:
This study was carried out
on 60 terms, AGA neonates.
They were divided into two
groups:
Patients Group:
It included 30 septic terms,
AGA neonates with clinical and
lab evidence of EOS.

Ethical Consideration
1. Approval of ethical committee,
Faculty of Medicine, Al-Azhar
University.
2. Written consents from
parents of the patients.

No. 48

Controls Group:
It included 30 healthy term,
AGA neonates with no clinical
and laboratory evidence of
sepsis.

the

3. The patients have the right to
withdraw from the study at any
time.

Inclusion Criteria:
• Term neonates,
• Appropriate for gestational age
(AGA), and

4. All the obtained data are
confidential and the patients
have the right to keep them.

• Neonates suffering from EOS.
Exclusion Criteria:

5. The authors declare that there is
no any financial conflict
regarding the research and
publication.

• Prematurity (<37 completed
gestational
weeks)
and
postmaturity (≥42 completed
gestational weeks).

6. No conflict of interest regarding
the study and publication.
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• Small for gestational age (SGA)
and large for gestational age
(LGA).

• Neutrophil/lymphocyte ratio
(NLR).
•

• Multiple pregnancies.
•

Maternal Hypertension
Preeclampsia.

Platelet/lymphocyte
(PLR).

ratio

and

• C-reactive protein (CRP)
(POC CRP analyzer, Japan).

• Maternal Diabetes mellitus (preexisting and gestational).

• Procalcitonine level using
(point of care testing,
Australia).

• The mother used tobacco during
pregnancy.

Statistical Analysis:

• Infant with major congenital
anomalies.
•

Cyanotic
disease.

congenital

The data were collected,
tabulated, and analyzed by SPSS
(Statistical Package for Social
Science)
computer
software
program version 20.0.

heart

• Negative values of together Creactive protein (CRP) and
procalcitonin.

Two types of statistics were
done:

Methodology:
All patients were subjected to
the following:
A. Complete history taking.
B. Thorough clinical examination.

Descriptive statistics {e.g.
percentage (%), mean (x) and
standard deviation (SD)},

•

Analytical statistics: which
include the following tests:
- Student (t) test: was used to
study statistical significance
between two quantitative
variables.

C. The following investigations
were done:
•

•

Blood
culture
using
(BACTEC 9050, BECTON
DICKINSON, Japan).

- Chi-square test (x2): was
used to study statistical
significance between two
qualitative variables.

• Complete blood count (CBC)
using (Sysmex KX-21N,
Automated
Hematology,
Japan).

- P-value of < 0.05 was
considered
statistically
significant.

• Immature to total neutrophil
ratio (I/T ratio).
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RESULTS

Table (1): Demographic Data of the Study Groups
Patients (n-30)
Mode of delivery
CS
VD
Age (day)
Range
Mean±SD
Gender
Female
Male
GA (wk)
Range
Mean±SD
Birth weight (kg)
Range
Mean±SD
Length (cm)
Range
Mean±SD
HC (cm)
Range
Mean±SD

Controls (n-30)

X2/ t

Tests
P-value

25(83.3%)
5(16.7%)

26(86.7%)
4(13.3%)

0.131

0.718

2-4
2.24±0.53

1-4
2.07±0.43

1.364

0.178

11(36.7%)
19(63.3%)

16(53.3%)
14(46.7%)

1.684

0.194

37-39
37.67±0.71

37-39
37.83±0.70

0.916

0.364

2.64-3.43
2.97±0.26

2.71-3.61
3.10±0.29

1.887

0.064

45-51
46.63±1.81

45-50
46.53±1.48

0.234

0.816

35-37
35.50±0.68

35-37
35.50±0.68

0.000

1.000

CS: caesarean section, VD: vaginal delivery, GA: gestational age, HC: head circumference.

There was no statistically
significant difference between
patients and controls as regard

mode of delivery, age, gender,
GA, BW, length and HC.
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Table (2): Vital Signs Distribution among the Study Groups
Patients (n-30)

HR (BPM)
RR (BPM)
Temperature
(°C)
Capillary
refilling time
(sec)
SPO2 (%)
MBP (mmHg)

Mean±
SD
148.37±
11.47
66.77±
7.67
37.33±
0.34
2.5± 0.5
92.4±
2.37
38.6±
4.57

Controls (n-30)

51-78
36.737.9

Mean±
SD
135.33±
7.10
44.37±
3.36
37.33±
0.22

2.13.2

2.25±
0.5

Range
137179

90-94
36-40

94.22±
2.16
39.2±
3.4

t-test

Range

t

P-value

124150

5.291

<0.001**

14.649

<0.001**

0.091

0.928

2.15-3

1.936

0.062

93100

3.109

0.003*

37-43

0.577

0.566

39-50
36.937.8

HR: heart rate, RR: respiratory rate, SPO2: blood oxygen saturation, MBP: mean blood pressure.

There
were
statistically
significant differences between
patients and controls as regard

HR, RR and SPO2 while nonsignificant differences as regard
temperature, CRT and MBP.

Table (3): Clinical Signs of Early-Onset Neonatal Sepsis among
Patients Group
Frequancy
n
%
18
60.0
3
10.0
1
3.3
1
3.3
2
6.7
2
6.7
2
6.7
1
3.3
30
100.0

Clinical signs
Respiratory distress
Tachycardia
Bradycardia
Cyanosis
Jaundice
Lethargy
Apnea
Poor feeding
Total

Respiratory distress was the
most frequent clinical sign of
EOS represented 60%, followed

by tachycardia 10.0% then
jaundice, lethargy and apnea by
6.7% and lastly poor feeding,
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bradycardia and cyanosis by
3.3%.
Table (4): Lab Parameters Distribution among Studied Groups
Patients

Hct (%)
Plt (103/
μL)
W.B.Cs
(103/
μL)

Mean±
SD
44.24±
17.59
204.57±
29.69
19.56±
2.88

Controls
Mean±
SD
46.78±
7.64
253.70±
39.21

Range
30.9131
193353

Range
30.860.4
158281

19.07±
2.09

15-24.5

t-test

9.115.8

T

P-value

0.726

0.471

5.472

<0.001**

0.754

0.453

Hct: hematocrit, Plt: platelet, W.B.Cs: weight blood cells.

There was a statistically
significant decrease in platelet
count (Plt)
between patients
and controls while there were

non- significant differences as
regarding hematocrit value (Hct)
and weight blood cells count
(W.B.Cs).

Table (5): Immature to Total Neutrophil Ratio Distribution among
the Study Groups

I/T
ratio

Patients

Controls

Range

0.1-0.3

0.0-0.1

Mean±SD

0.17±0.05

0.06±0.03

t-test
P-value

t
10.106

<0.001**

There was statistically significant increase between patient and control
as regarding I/T ratio.
Table (6): Absolute Neutrophil Count Distribution among the Study
Groups

Absolute
Neutrophil
count(103/ μL)

Patients

Controls

Range
(cells/µL)

12-17

4-9

Mean±SD

14.32±1.5

5.27±1.31

t
24.887

There was a statistically
significant increase of absolute

t-test
P-value
<0.001**

neutrophil count among patients
compared to that among controls.
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Table (7): Absolute Lymphocyte count Distribution among the Study
Groups

Absolute
Lymphocytes
(103/ μL)

Patients

Controls

Range
(cells/µL)

4.0-6.0

9-17.5

Mean±SD

4.64±0.58

15.58±2.18

There was a statistically
significant decrease of absolute
lymphocyte
count
among

patients
controls.

t-test
P-value

t
24.124

than

<0.001**

that

among

Table (8): Neutrophil to Lymphocyte Ratio Distribution among the
Study Groups

NLR

Patients

Controls

Range

2.5-4.25

0.26-0.95

Mean±SD

3.13±0.49

0.38±0.18

There was a statistically
significant increase of NLR

t-test
P-value

t
28.659

<0.001**

among patients more than that
among controls.

Table (9): Platelet to Lymphocyte ratio Distribution among the Study
Groups

PLR

Patients

Controls

Range

47.0-58.0

11.2-16.0

Mean±SD

51.97±3.21

13.33±1.33

There was a statistically
significant increase of PLR

t
60.880

t-test
P-value
<0.001**

among patients more than that
among controls.
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Table (10): C - reactive protein Distribution among the Study
Groups

CRP(mg/L)

Patients

Controls

Range

8.6-96

1.3-5

Mean±SD

29.19±24.04

2.1±1.09

There was a statistically
significant increase of CRP

t-test
P-value

t
6.166

<0.001**

among patients more than that
among controls.

Table (11): Procalcitonin level Distribution among the Study Groups

Procalcitonin
(ng/mL)

Patients

Controls

Range

1.0-8.1

0.0-0.5

Mean±SD

4.00±2.11

0.07±0.02

There was a statistically
significant
increase
of

t
10.210

t-test
P-value
<0.001**

Procalcitonin among patients
more than that among controls.

Table (12): Results of Blood Culture among Patients Group
Blood culture
n
%
23
76.7
5
16.7
2
6.6
30
100.0

Patients
No growth
Klebsiella
Staphylococcus aureus
Total

Blood culture was negative
among the majority of patients
(76.7%) only (23.3%) of patients
showed positive blood culture; 5

(16.7%) revealed klebsiella and
2
(6.6%)
revealed
Staphylococcus aureus.
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Table (13): Correlation Coefficient "r" between NLR and Other Lab
Parameters among Patients Group
NLR

Lap parameters
Hct
Plt count
W.B.C count
I/T ratio
Absolute neutrophil count
Absolute lymphocyte count
CRP
PCT

R
0.161
-0.570
-0.143
-0.026
-0.118
-0.672
-0.017
0.151

P-value
0.396
<0.001**
0.452
0.891
0.536
<0.001**
0.927
0.425

There was a negative
and absolute lymphocytes, but no
Correlation
between
NLR
significant correlation with the
showed significant negative
other lab parameters.
correlations with platelets count
Table (14): Correlation Coefficient "r" between PLR and Other Lab
Parameters among Patients Group
PLR

Lap parameters
Hct
Plt count
W.B.C count
I/T ratio
Absolute neutrophil count
Absolute lymphocyte count
CRP
PCT

PLR showed a significant
positive correlation with platelets
count, but no significant

r
0.320
0.476
0.294
-0.048
0.090
0.047
-0.258
-0.133

P-value
0.084
0.008*
0.115
0.802
0.637
0.803
0.168
0.485

correlation with the other lab
parameters.
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Table (15): ROC Curve Results for NLR
Cut off
> 2.52

Sens.
96.7%

ROC curve results for NLR
Spec.
PPV
NPV
100.0%
100.0%
96.8%

Accuracy
98.2%

Sens: sensitivity, Spec: specificity, PPV: Positive Predictive value, NPV: Negative Predictive value.

NLR, at a cut-off value of 2.5, had a sensitivity of 96.7%, specificity of
100% and accuracy of 98.2%

Table (16): ROC Curve Results for PLR
Cut off
> 47.4

Sens.
90.0%

ROC curve results for PLR
Spec.
PPV
NPV
100.0%
100.0%
90.9%

Accuracy
96.0%

PLR, at a cut-off value of 47.4%, had a sensitivity of 90.0%,
specificity of 100% and accuracy of 96.0%.
Table (17): ROC Curve Results for PCT
Cut off
> 1.04

Sens.
96.7

ROC curve results for PCT
Spec.
PPV
NPV
100.0
100.0
96.8

Accuracy
98.2

PCT, at a cut-off value of 1.04, had sensitivity of 96.7%, specificity of
100% and accuracy of 98.2%.
Table (18): ROC Curve Results for I/T ratio
Cut off
> 0.12

Sens.
76.7%

ROC curve results for I/T ratio
Spec.
PPV
NPV
96.7%
95.8%
80.6%

Accuracy
87.3%

I/T ratio, at a cut-off value of 0.12, had sensitivity of 76.7%,
specificity of 96.7% and accuracy of 87.3%.
Table (19): ROC Curve Results for CRP
Cut off
>5

Sens.
100%

ROC curve results for CRP
Spec.
PPV
NPV
96.7%
96.8%
100%

Accuracy
99%

CRP, at a cut-off value of 5, had sensitivity of 100%, specificity of
96.7% and accuracy of 99%.
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DISCUSSION

• Immature to total neutrophil
ratio (I/T ratio).

This
cross-sectional
case
control study was conducted at the
Neonatal Intensive Care Unit
(NICU) of Al-Hussien university
Hospital during the period from
(1/8/2018) to (31/1/2019). The
aim of this study was to evaluate
the value of neutrophil to
lymphocyte ratio (NLR), platelet
to lymphocyte ratio (PLR) and
procalcitonin level as diagnostic
adjunct tests for early detection of
neonatal early-onset sepsis (EOS)
workup among term, AGA,
neonates. This study was carried
out on 60 terms, AGA neonates.
They were divided into two
groups:

• Neutrophil/lymphocyte ratio
(NLR).
• Platelet/lymphocyte
(PLR).

ratio

• C-reactive protein (CRP).
• Procalcitonine level.
In our study, there was no
significant difference between
patients and controls groups
regarding gender. This comes in
agreement with Parajuli et al.,
(2017) and Xiao et al., (2017)
who found the same result..
However,
male
gender
predominated in the patients group
(63.3%). This male predominance
is apparent in almost all studies of
neonatal sepsis such as the study
done by Bohanon et al., (2017)
who found that male gender was
predominate in their studies. This
may be due to gene located on the
X chromosome which is involved
with the function of the Thymus
gland or with synthesis of
immunoglobulins (Bianchi et al.,
2012).

Patients Group: It included 30
septic terms, AGA neonates
with clinical and lab evidence
of EOS.
Controls Group: It included 30
healthy terms, AGA neonates
with no clinical and laboratory
evidence of sepsis.
Full history taking, full clinical
examination for all neonates
included in this study and the
following investigations were
done to all cases:

The results of our study
showed
that,
SPO2
was
significantly lower among patients
compared to controls group, which
comes in agreement with Can et

• Blood culture.
• Complete blood count (CBC).
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during sepsis (Bhat, 2017). In
contrast to our results, Can et al.,
(2017) found that there was a nonsignificant difference between
patients and controls regarding
platelet count.

As regard, HR and RR were
significantly higher in patients
compared to controls group, which
comes in agree with Xiao et al.,
(2017). This result disagreed with
Can et al., (2017) who found that
there was a non-significant
difference between patients and
controls group regarding HR and
RR.

Regarding WBCs, there was
non-significant difference between
patients and controls group, which
comes in agree with Can et al.,
(2017) and Xiao et al., (2017).
Moreover, Jefferies (2017) found
that a low WBCs was more likely
to be associated with EOS than
high TLC.

In our study, the main
presenting signs of sepsis were
tachypnea observed among (60%)
of
patients
followed
by
tachycardia (10.0%) then jaundice,
lethargy and apnea (6.7%) and
lastly poor feeding, bradycardia
and cyanosis (3.3%). This agrees
with Maharaja et al., (2017) who
found that the majority of patients
had respiratory distress. On the
other hand, Can et al., (2017)
found the main presenting sings
were Apnea and bradycardia.

In our study, I/T ratio was
significantly higher in patients
group compared to controls group.
This was also proven by Cekmez
et al., (2017). Findings from our
study, did not correspond to Can
et al., (2017) who found that there
was no statistically significant
differences between the neonatal
EOS group’s I/T ratio and the
control group.

In this study the mean platelet
count in patients group was
significantly lower than that of
controls group (p<0.001). Karne
et al., (2017) and Ree et al.,
(2017) also found a statically
significant difference between
patients and controls. This
difference due to combination of
increased
destruction
and
inadequate production of platelets

In the present study, there was
a highly statistical significant
increase in the neutrophil count
between patients group and
controls group. This was in
agreement with, Can et al., (2017)
who observed that neutrophil
count was significantly higher in
the neonatal EOS group compared
to the controls group.
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Our results showed that, the
lymphocytes
count
was
significantly decrease in patients
group compared to controls group.
In concordance with our results,
Can et al., (2018) found that the
lymphocyte
count
was
significantly lower in patients
group than controls group. This
variation between patients and
controls groups in neutrophil and
lymphocyte
count
can
be
explained
as
follow,
the
physiological immune responses
of circulating leukocytes to
numerous stressful events are
characterized by raised neutrophil
count and minimized lymphocyte
count. Inflammatory reaction
gives rise to elevated total
leukocytes and neutrophil counts
caused by a microorganism
infection Wyllie et al., (2004) and
Yoon et al., (2013).

controls group. This is in
agreement with, Can et al., (2017)
who found that PLR was
significantly higher among the
neonatal EOS group compared to
the controls group. On the other
hand, Omran et al., (2018) found
that there was no statistically
significant difference between the
neonatal EOS group’s PLR and
the controls group.
Our results showed a highly
statistical significant increase in
CRP levels between patients and
controls group. Our results come
in agreement with, Can et al.,
(2017), Omran et al., (2018) and
Xiao et al., (2017).
We found that neonates in the
sepsis group had significantly
higher
procalcitonin
levels
compared with that in the controls
group. This agrees with the study
done by Joram et al., (2012),
Leena et al., (2017) and
Steinberger et al., (2014) who
found that the procalcitonin level
was significantly higher in the
sepsis group compared to the nonseptic group. Furthermore, in a
recent study done by Can et al.,
(2017) and Rashwan et al.,
(2019) who found that the
procalcitonin
level
was
significantly higher in patients
group than controls group.

In the current study, there was
a highly statistical significant
increase in NLR between patients
group and controls group. Our
result comes in agreement with,
Can et al., (2017), Omran et al.,
(2018) and Wilar et al., (2018)
who observed that NLR was
significantly higher in the patients
group compared to the controls
group.
Regarding PLR, our results
showed a highly statistical
significant
increase
among
patients group compared to

The results of blood cultures in
our study showed that only 7
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(23.3%) of neonates with sepsis
were culture-positive. Vaniya et
al., (2016) found that cultureproven sepsis occurred in only
51% of cases with sepsis, while
Maore (2015) found that cultureproven sepsis occurred in only
32% of cases with sepsis. The
sensitivity of blood cultures in
neonatal sepsis is low and depends
on the number and timing of
cultures taken, blood volume,
culture medium, technique, and
temperature and organism density.
Furthermore, the implementation
of peripartum maternal antibiotic
treatment makes the diagnostic
value of neonatal blood cultures
uncertain (Osman et al., 2015).
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Lee et al., (2015) also reported
that Gram-positive organisms
were the most predominant
organisms of EOS in Korea. This
difference in isolated organisms
shows that every neonatal unit has
its own pattern of microorganisms,
which change from time to time,
and antimicrobial combinations
should be altered according to
culture results.
In our study, NLR showed a
significantly negative correlation
with platelets and absolute
lymphocyte count, i.e. NLR
decreases when platelets or
absolute
lymphocyte
count
increase and vice versa, while
Omran et al., (2018) reported a
positive correlation between NLR
and salivary CRP. Also, in our
study PLR showed a significant
positive correlation with platelets
i.e. PLR increase when platelet
increase and vice versa.

In the present study the
frequency of organisms isolated
was gram negative bacilli,
Klebsiella, represented 16.7% and
gram-positive
cocci,
Staphylococcus aureus, which
represented 6.6% of cultureproven sepsis. This comes in
agreement with (Patel, 2014,
Sharma, 2016 and Vaniya et al.,
2016) who were found that Gram
negative bacilli were the most
common
organisms,
mainly
Klebsiella. However other studies
stated that gram-positive bacteria,
mainly staphylococci accounts for
the majority of the culture growth
(Abdelhamid, 2017, Aku et al.,
2018 and Gowda et al., 2017).

In our study, NLR showed a
sensitivity of 96.7 % and a
specificity of 100% at a cut-off
point of 2.5, while Can et al.,
(2017) reported that NLR of 6.76
was determined as the predictive
cutoff value of neonatal EOS
showed a sensitivity of 97.4% and
a specificity of 100%.Otherwise,
Omran et al., (2018) observed
that NLR at a cut-off point of 2.7,
presented 80% sensitivity and
57.1% specificity. Moreover,
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Wilar et al., (2018) found that
NLR at cut off point of 1.42
showed 83.3% sensitivity and
93.3%
specificity.
These
variations because there is no
accurate cut off point for NLR in
EOS, all researches were limited
in number.

100% and specificity from 35.3%
to 100%.
In our study, I/T ratio showed a
sensitivity of 76.7% and a
specificity of 96.7% in diagnosis
of neonatal EOS. However,
Saboohi et al., (2019) reported
that I/T ratio showed a sensitivity
of 76.47% and a specificity of
83.82% in diagnosis of neonatal
EOS.

In our study, PLR showed a
sensitivity of 90.0 % and a
specificity of 100% at a cut-off
point of 47.4, while Can et al.,
(2017) reported that PLR of 94.05
was determined as the predictive
cutoff value of neonatal EOS
showed a sensitivity of 97.4% and
a specificity of 100%. This
difference between results is due
to absence of accurate cut off
point for PLR in EOS and there is
no enough researches in this issue.

In the current study, CRP level
showed a sensitivity of 100% and
a specificity of 96.7% in diagnosis
of
neonatal
EOS.
While
Hisamuddin et al., (2015)
reported that CRP level showed a
sensitivity of 76.9% and a
specificity of 53.49% in diagnosis
of neonatal EOS. Moreover,
Mehrotra, (2017) reported that
CRP level showed a sensitivity of
90.32% and a specificity of
42.10% in diagnosis of neonatal
EOS.

In our study, procalcitonin
(PCT) showed a sensitivity of 96.7
% and a specificity of 100% at a
cut-off point of 1.04ng/mL, while
Pontrelli et al., (2017) reported
that PCT showed a sensitivity of
85 % and a specificity of 54% at a
cut-off point 2.0ng/mL.

CONCLUSION

From our study we concluded
that:
• The sensitivity of blood cultures
in patients with EOS is low
(23.3%).

A systematic review and metaanalysis study done by Chiesa et
al., (2015) in neonates. They
studied the PCT accuracy in
neonates from 1998-2014 using
the standards for reporting of
diagnostic accuracy (STARD)
initiative and they found that PCT
sensitivity ranged from 47.4% to

• Neutrophil to lymphocyte ratio
(NLR), platelet to lymphocyte
ratio (PLR), I/T ratio, serum
CRP and procalcitonin levels
had high sensitivity and
specificity
as
diagnostic
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4. Bhat, R. (2017): Platelet indices in
neonatal sepsis: A review. World
Journal of Clinical Infectious
Diseases, 7(1), 6-10.

markers for early onset neonatal
sepsis.
RECOMMENDATION

5. Bianchi I., Lleo A., Gershwin M
E., and Invernizzi P. (2012): The
X chromosome and immune
associated genes. Journal of
autoimmunity, 38(2-3), J187-J192.

From our study we recommend
that:
• NLR, PLR, I/T ratio, serum CRP
and procalcitonin levels can be
used as diagnostic adjunct tests
for neonatal EOS workup
among term, AGA, neonates.

6. Bohanon F J., Lopez O N.,
Adhikari D., et al., (2017): Race,
Income, and Insurance Status Affect
Neonatal Sepsis Mortality and
Healthcare Resource Utilization.
The Pediatric infectious disease
journal.

• Multicenter studies are needed
with large number of patients
and include all categories of
neonates.

7. Can, E., Hamilcikan, Ş., & Can,
C. (2017): The Value of Neutrophil
to Lymphocyte Ratio and Platelet to
Lymphocyte Ratio for Detecting
Early-onset
Neonatal
Sepsis.
Journal
of
pediatric
hematology/oncology, 40(4), e229e232.
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ﻗﻳﻣﺔ ﻧﺳﺑﺔ ﺧﻼﻳﺎ ﺍﻟﻧﻳﺗﺭﻭﻓﻳﻝ ﺍﻟﻲ ﺍﻟﺧﻼﻳﺎ ﺍﻟﻠﻳﻣﻔﺎﻭﻳﺔ
ﻭﻧﺳﺑﺔ ﺍﻟﺻﻔﺎﺋﺢ ﺍﻟﺩﻣﻭﻳﺔ ﺍﻟﻰ ﺍﻟﺧﻼﻳﺎ ﺍﻟﻠﻳﻣﻔﺎﻭﻳﺔ
ﻭﻣﺳﺗﻭﻯ ﺍﻟﺑﺭﻭﻛﺎﻟﺳﻳﺗﻭﻧﻳﻥ ﻓﻲ ﻛﺷﻑ ﺇﻧﺗﺎﻥ ﺍﻟﺩﻡ
ﺍﻟﻭﻟﻳﺩﻯ ﺍﻟﻣﺑﻛﺭ
ﺃ .ﺩُ /.ﻣﺴﻠﻢ ﻣﺤﻤﺪ ﺍﻟﺴﻴﺪ ﻧﺎﺻﺮ ,ﺃﺳﺘﺎﺫ ﻁﺐ ﺍﻷﻁﻔﺎﻝ  -ﻛﻠﻴﺔ ﺍﻟﻄﺐ  -ﺟﺎﻣﻌﺔ ﺍﻷﺯﻫﺮ
ﺃ .ﺩ /.ﻋﻠﻰ ﻋﺒﺪﺍﻟﻠﻄﻴﻒ ﻋﺎﻓﻴﺔ ,ﺃﺳﺘﺎﺫ ﻁﺐ ﺍﻷﻁﻔﺎﻝ  -ﻛﻠﻴﺔ ﺍﻟﻄﺐ -ﺟﺎﻣﻌﺔ ﺍﻻﺯﻫﺮ
ﺩ /.ﺟﻤﺎﻝ ﺯﻛﺮﻳﺎ ﺍﻟﻤﺮﺳﻰ ﺍﻟﺨﻄﻴﺐ ,ﻣﺪﺭﺱ ﺍﻟﺒﺎﺛﻮﻟﻮﺟﻴﺎ ﺍﻻﻛﻠﻴﻨﻴﻜﻴﺔ -ﻛﻠﻴﺔ ﺍﻟﻄﺐ  -ﺟﺎﻣﻌﺔ ﺍﻻﺯﻫﺮ

ﻣﺤﻤﺪ ﺍﺑﺮﺍﻫﻴﻢ ﻋﺒﺪ ﺍﻟﻌﺰﻳﺰ ﺍﺑﺮﺍﻫﻴﻢ ,ﺑﻜﺎﻟﻮﺭﻳﻮﺱ ﺍﻟﻄﺐ ﻭﺍﻟﺠﺮﺍﺣﺔ  -ﺟﺎﻣﻌﺔ ﺍﻷﺯﻫﺮ

ﺍﻟﻬـــﺪﻑ  :ﻧﻬـــﺪﻑ ﺍﻟـــﻰ ﺗﻘﻴـــﻴﻢ ﻧﺴـــﺒﺔ ﺧﻼﻳـــﺎ ﺍﻟﻨﻴﺘﺮﻭﻓﻴـــﻞ ﺇﻟـــﻰ ﻧﺴـــﺒﺔ ﺍﻟﺨﻼﻳـــﺎ
ﺍﻟﻠﻴﻤﻔﺎﻭﻳـــﺔ ) ، (NLRﻭﻧﺴـــﺒﺔ ﺍﻟﺼـــﻔﺎﺋﺢ ﺍﻟﺪﻣﻮﻳـــﺔ ﺇﻟـــﻰ ﻧﺴـــﺒﺔ ﺍﻟﺨﻼﻳـــﺎ
ﻭﻣﺴــــــﺘﻮﻯ ﺍﻟﺒﺮﻭﻛﺎﻟﺴــــــﻴﺘﻮﻧﻴﻦ ﻛﺎﺧﺘﺒــــــﺎﺭﺍﺕ
)(PLR
ﺍﻟﻠﻤﻔﺎﻭﻳــــــﺔ
ﺗﺸﺨﻴﺼﻴﺔ ﻣﺴﺎﻋﺪﺓ ﻓﻲ ﻛﺸﻒ ﺇﻧﺘﺎﻥ ﺍﻟﺪﻡ ﺍﻟﻮﻟﻴﺪﻯ ﺍﻟﻤﺒﻜﺮ.
ﺍﻟﻤﻨﻬﺠﻴــــﺔ :ﺃﺟﺮﻳــــﺖ ﻫــــﺬﻩ ﺍﻟﺪﺭﺍﺳــــﺔ ﻋﻠــــﻰ  ٦٠ﻁﻔــــﻼ ﻣﺒﺘﺴــــﺮﺍ ﻭﺗــــﻢ
ﺗﻘﺴﻴﻤﻬﻢ ﺍﻟﻰ ﻣﺠﻤﻮﻋﺘﻴﻦ:
ﺍﻟﻤﺠﻤﻮﻋـــــﻪ ﺍﻻﻭﻟـــــﻲ  :ﻣﺠﻤﻮﻋـــــ ﺔ ﺍﻟﻤﺮﺿـــــﻲ ﻭﻫـــــﻢ  ٣٠ﻁﻔـــــﻞ
ﻣﺒﺘﺴﺮ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺗﺴﻤﻢ ﺩﻣﻮﻱ ﻣﺒﻜﺮ.
ﺍﻟﻤﺠﻤﻮﻋـــــﺔ ﺍﻟﺜﺎﻧﻴـــــﻪ  :ﺍﻟﻤﺠﻤﻮﻋـــــﺔ ﺍﻟﻤﻘﺎﺭﻧـــــﻪ ﻭﻫـــــﻢ  ٣٠ﻁﻔـــــﻞ
ﻣﺒﺘﺴﺮ ﻻﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺗﺴﻤﻢ ﺩﻣﻮﻱ.
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ﺗـــــﻢ ﺍﺧـــــﺬ ﺍﻟﺘـــــﺎﺭﻳﺦ ﺍﻟﻤﺮﺿـــــﻲ ﺍﻟﻜﺎﻣـــــﻞ ﻭﺍﻟﻔﺤـــــﺺ ﺍﻟﺸـــــﺎﻣﻞ
ﻟﺠﻤﻴﻊ ﺍﻟﻤﻮﺍﻟﻴﺪ ﻭﺍﺟﺮﻳﺖ ﺍﻟﻔﺤﻮﺻﺎﺕ ﺍﻻﺗﻴﻪ ﻟﻬﻢ:
 ﺗﻌﺪﺍﺩ ﺍﻟﺪﻡ ﺍﻟﻜﺎﻣﻞ . ﻧﺴﺒﺔ ﺍﻟﺼﻔﺎﺋﺢ ﺍﻟﺪﻣﻮﻳﺔ  /ﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻤﻔﺎﻭﻳﺔ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻤﻔﺎﻭﻳﺔ. ﺑﺮﻭﺗﻴﻦ ﺳﻲ ﺍﻟﺘﻔﺎﻋﻠﻲ. ﻣﺰﺭﻋﺔ ﺍﻟﺪﻡ. ﻧﺴـــــﺒﺔ ﺧﻼﻳـــــﺎ ﺍﻟﻨﻴﺘﺮﻭﻓﻴـــــﻞ ﺍﻟﻐﻴـــــﺮ ﻧﺎﺿـــــﺠﺔ ﺇﻟـــــﻰ ﺇﺟﻤـــــﺎﻟﻲ ﺧﻼﻳـــــﺎﺍﻟﻨﻴﺘﺮﻭﻓﻴﻞ.
.

 ﻣﺴﺘﻮﻱ ﺍﻟﺒﺮﻭﻛﺎﻟﺴﻴﺘﻮﻧﻴﻦ. ﺍﺷﻌﺔ ﺳﻴﻨﻴﺔ ﻋﻠﻰ ﺍﻟﺼﺪﺭ. ﻧﺴﺒﺔ ﺧﻼﻳﺎ ﺍﻟﻨﻴﺘﺮﻭﻓﻴﻞ  /ﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻤﻔﺎﻭﻳﺔ.ﺍﻟﻨﺘﺎﺋﺞ:

ﺃﻅﻬــــﺮﺕ ﺍﻟﻨﺘــــﺎﺋﺞ ﻋــــﺪﻡ ﻭﺟــــﻮﺩ ﻓــــﺮﻕ ﺑــــﻴﻦ ﺍﻟﻤﺠﻤــــﻮﻋﺘﻴﻦ ﻓﻴﻤــــﺎ
ﻳﺘﻌﻠـــﻖ ﺑﺠـــﻨﺲ ﺍﻟﻄﻔـــﻞ ﻭﻁﺮﻳﻘـــﺔ ﺍﻟـــﻮﻻﺩﺓ ﻭﺍﻟـــﻮﺯﻥ ﻋﻨـــﺪ ﺍﻟـــﻮﻻﺩﻩ ﻭﺍﻟﻌﻤـــﺮ
ﺍﻟﺮﺣﻤﻲ ﻭﺍﻟﻄﻮﻝ ﻭﻣﺤﻴﻂ ﺍﻟﺮﺍﺱ.
ﻳﻮﺟـــــﺪ ﻓـــــﺮﻕ ﺫﻭ ﺩﻻﻟـــــﺔ ﺇﺣﺼـــــﺎﺋﻴﺔ ﺑـــــﻴﻦ ﺍﻟﻤﺠﻤـــــﻮﻋﺘﻴﻦ ﻓﻴﻤـــــﺎ
ﻳﺘﻌﻠﻖ ﺑﻨﺴﺒﺔ ﺧﻼﻳﺎ ﺍﻟﻨﻴﺘﺮﻭﻓﻴﻞ ﺍﻟﻲ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻤﻔﺎﻭﻳﺔ ).(NLR
ﻛﻤـــــﺎ ﻳﻮﺟـــــﺪ ﻓـــــﺮﻕ ﺑـــــﻴﻦ ﺍﻟﻤﺠﻤـــــﻮﻋﺘﻴﻦ ﻓﻴﻤـــــﺎ ﻳﺘﻌﻠـــــﻖ ﻧﺴـــــﺒﺔ
ﺍﻟﺼﻔﺎﺋﺢ ﺍﻟﺪﻣﻮﻳﺔ ﺍﻟﻲ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻤﻔﺎﻭﻳﺔ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻤﻔﺎﻭﻳﺔ).(PLR
ﻭﺍﻳﻀــــﺎ ﻳﻮﺟــــﺪ ﻓــــﺮﻕ ﺫﻭ ﺩﻻﻟــــﺔ ﺇﺣﺼــــﺎﺋﻴﺔ ﺑــــﻴﻦ ﺍﻟﻤﺠﻤــــﻮﻋﺘﻴﻦ
ﻓﻴﻤﺎ ﻳﺘﻌﻠﻖ ﺑﻤﺴﺘﻮﻱ ﺍﻟﺒﺮﻭﻛﺎﻟﺴﻴﺘﻮﻧﻴﻦ.
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ﺍﻻﺳﺘﻨﺘﺎﺟﺎﺕ:
ﻳﻤﻜــــﻦ ﺍﺳــــﺘﺨﺪﺍﻡ ﻛــــﻼ ﻣــــﻦ ﻧﺴــــﺒﺔﺧﻼﻳﺎ ﺍﻟﻨﻴﺘﺮﻭﻓﻴــــﻞ ﺇﻟــــﻰ ﺍﻟﺨﻼﻳــــﺎ
ﺍﻟﻠﻴﻤﻔﺎﻭﻳــــﺔ ) ، (NLRﻭﻧﺴــــﺒﺔ ﺍﻟﺼــــﻔﺎﺋﺢ ﺍﻟﺪﻣﻮﻳــــﺔ ﺇﻟــــﻰ ﺍﻟﺨﻼﻳـــــﺎ
ﺍﻟﻠﻴﻤﻔﺎﻭﻳــــﺔ ) (PLRﻭﻣﻌــــﺪﻝ ﺍﻟﺒﺮﻭﻛﺎﻟﺴــــﻴﺘﻮﻧﻴﻦ ﻛﻌﻼﻣــــﺎﺕ ﺗﺸﺨﻴﺼــــﻴﺔ
ﻹﻧﺘــــﺎﻥ ﺍﻟــــﺪﻡ ﺍﻟﻮﻟﻴــــﺪﻱ ﺍﻟﻤﺒﻜــــﺮ ﻧﻈــــﺮﺍ ﻟﻤــــﺎ ﻟﻬــــﺎ ﺣﺴﺎﺳــــﻴﺔ ﻭﺧﺼﻮﺻــــﻴﺔ
ﻋﺎﻟﻴﺔ.
ﺍﻟﺘﻮﺻﻴﺎﺕ:
ﻳﻤﻜــــﻦ ﺍﺳــــﺘﺨﺪﺍﻡ ﻛــــﻼ ﻣــــﻦ ﻧﺴــــﺒﺔﺧﻼﻳﺎ ﺍﻟﻨﻴﺘﺮﻭﻓﻴــــﻞ ﺇﻟــــﻰ ﺍﻟﺨﻼﻳــــﺎ
ﺍﻟﻠﻴﻤﻔﺎﻭﻳــــﺔ ) (NLRﻭ ﻭﻧﺴــــﺒﺔ ﺍﻟﺼــــﻔﺎﺋﺢ ﺍﻟﺪﻣﻮﻳــــﺔ ﺇﻟــــﻰ ﺍﻟﺨﻼﻳــــﺎ
ﺍﻟﻠﻴﻤﻔﺎﻭﻳــــﺔ ) (PLRﻛﺎﺧﺘﺒــــﺎﺭﺍﺕ ﺗﺸﺨﻴﺼــــﻴﺔ ﻹﻧﺘــــ ﺎﻥ ﺍﻟــــﺪﻡ ﺍﻟﻮﻟﻴــــﺪﻱ
ﺍﻟﻤﺒﻜـــﺮ  ،ﻏﻴـــﺮ ﺍﻥ ﻫﻨـــﺎﻙ ﺣﺎﺟـــﺔ ﺇﻟـــﻰ ﻣﺰﻳـــﺪ ﻣـــﻦ ﺍﻟﺪﺭﺍﺳـــﺎﺕ ﺍﻟﻮﺍﺳـــﻌﺔ
ﺍﻟﺘــــﻲ ﺗﺠــــﺮﻱ ﻋﻠــــﻲ ﻋــــﺪﺩ ﻛﺒﻴــــﺮ ﻣــــﻦ ﺍﻟﺤــــﺎﻻﺕ ﻭﺗﺸــــﻤﻞ ﺟﻤﻴــــﻊ ﻓﺌــــﺎﺕ
ﺍﻷﻁﻔﺎﻝ ﺣﺪﻳﺜﻲ ﺍﻟﻮﻻﺩﺓ.
ﻳﻤﻜـــــــﻦ ﺍﺳـــــــﺘﺨﺪﺍﻡ ﻣﺴـــــــﺘﻮﻯ ﺍﻟﺒﺮﻭﻛﺎﻟﺴـــــــﻴﺘﻮﻧﻴﻦ ﻛﺎﺧﺘﺒـــــــﺎﺭ
•
ﺗﺸﺨﻴﺼـــــﻲ ﺟﻴـــــﺪ ﻹﻧﺘـــــﺎﻥ ﺍﻟـــــﺪﻡ ﺍﻟﻮﻟﻴـــــﺪﻱ ﺍﻟﻤﺒﻜـــــﺮ  ,ﻓﺈﻧﻨـــــﺎ ﻧﻮﺻـــــﻲ
ﺑﺎﺳــــﺘﺨﺪﺍﻡ ﻣﺴــــﺘﻮﻯ ﺍﻟﺒﺮﻭﻛﺎﻟﺴــــﻴﺘﻮﻧﻴﻦ ﻓــــﻲ ﺟﻤﻴــــﻊ ﺣــــﺎﻻﺕ ﺍﻧﺘــــﺎﻥ ﺍﻟــــﺪﻡ
ﺍﻟﻮﻟﻴﺪﻱ ﺍﻟﻤﺒﻜﺮ.
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