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Abstract

Background: Neonatal sepsisis still asignificant cause
of morbidity and mortality.

Aimof Sudy: Wasto determine the typical pathogens that
cause neonatal sepsis in neonates admitted to the neonatal
intensive care unit, to determine the impact of neonatal sepsis
on blood results, and to determine the significance of mean
platelet volume, uric acid levels and neutrophil lymphocyte
ratio in the early diagnosis of neonatal sepsis.

Patients and Methods: The study involved seventy cases
and 70 matched healthy neonates that were recruited. All
newborns had been examined with emphasis on the perinatal
history, maternal history and focus on newborn risk factors.
Sepsis screen was done in addition to mean platelets volume
and uric acid serum levels.

Results: MPV was used as a predictor for sepsis diagnosis:
at the cutoff value of 9.15 fL had a sensitivity of 88% and
specificity of 70% with a positive predictive value (PPV) of
50%, negative predictive value (NPV) of 94.9% and accuracy
of 75%. Used as a predictor of sepsis diagnosis, serum uric
acid had a PPV of 60.5%, NPV of 88.2%, and accuracy of
20%. It also had a sensitivity of 65.7% and specificity of
85.7%.

Conclusions: Mean platelets volume, uric acid and neu-
trophil: Lymphocyte ratio serve as early indicators of neonatal
sepsis as compared to the blood culture in diagnosis of neonatal
sepsis diagnosis.

Key Words: MPV — Uric acid = Neonates — Sepsis— NICU —
NLR.

Introduction

NEONATAL sepsis, one of the most common
newborn diseases, is still asignificant cause of
morbidity and mortality. Sepsis can be the cause
of 13%-15% of all neonatal fatalities in impover-
ished countries, where it may account for as much
as 50% of newborn mortality [1]. Neonatal sepsis
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isdefined asaclinical condition that affects new-
borns younger than 28 days old and is characterised
by the isolation of a bacterial pathogen from the
bloodstream and systemic signs and symptoms of
infection [2].

Neonatal sepsis can be classified as early (three
days old) or late (older than three days) depending
on when it first appears. The differenceisclinicaly
significant because early onset sepsisis mostly
caused by bacteria obtained before and during
delivery, whereas late onset sepsisis primarily
caused by bacteria acquired after delivery (hospital-
acquired or environmental sources) [3]. Fatal sep-
ticemiamay occur rapidly in infants, especially
premature and low birth weight neonates, who lack
efficient structural barriers, a shielding endogenous
microbial floraand a developed immune system
[4]. Asaresult, it has been standard practice to
administer antibiotics at birth.

A few of the therapeutic treatments that new-
bornsin NICU are subjected to include intubation,
breathing, central venous catheters, total parenteral
nutrition (TPN), peripheral intravenous lines, ven-
ipuncture or needle stick blood samples, and urine

Abbreviations:

CONS : Coagulase negative steptococci.
CRP : C-reactive protein.

CSF  : Cerebrospinal fluid.

MRSA : Methicillin resistant staph aureus.
MDR : Multiple drug resistant.

MPV : Mean platelet volume.

NEC : Necrotising enterocolitis.

NLR : Neutrophil lymphocyte ratio.

NS - Neonatal sepsis.

NPV  : Negative predictive value.

PPV  : Positive predictive value.

PROM : Premature rupture of membranes.
TPN : Total parenteral nutrition.
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catheters. These therapies increase the risk of
newborn infections in these infants [5]. Neonatal
sepsisis caused by avariety of Gram-positive and
Gram-negative bacteria, as well as occasionally
fungi. Numerous microbes can cause neonatal
sepsis, and these germs differ between countries
due to regional patterns of antibiotic use. The
bacteriathat cause neonatal sepsis also have a
changing ecology and niches [6].

Numerous studies have shown that haematol og-
ical indicators are quick, ssimple, and inexpensive
diagnostic tools for the early identification of infant
sepsis. When these tests are looked at together as
a collection, both sensitivity and specificity in-
crease. They are useful early indications of infant
septicemia and can help in the early start of treat-
ment with the right antibiotics [7].

The aim of the study was to determine the
significance of neutrophil: Lymphocyte ratio, mean
platelet volume (MPV), and serum uric acid levels
in the early diagnosis of neonatal sepsis before the
results of blood cultures. We also aimed to identify
the common bacteria that cause sepsisin infants
admitted to the Kasr Al-Ainy NICU aswell asthe
mechanism of neonatal sepsis.

Patients and M ethods

Sudy setting:

This cross-sectional study was carried out at
the NICU in our hospital, from January to August
2018. The study included newborns who were
either full term or preterm, of both sexes, had
sepsis-related clinical symptoms and signs within
the first month of life, aswell as laboratory evidence
of sepsis (leukocytosis or leukopenia, elevated
immature to total neutrophil ratio, thrombocytope-
nia, and increased CRP).

Sudy population:

A total of 70 neonates were enrolled as cases
and compared to a matched set of 70 healthy ne-
onates who were given the designation of the
control group. The study excluded newborns who
had undergone surgery in the previous week, had
chromosomal abnormalities, or lacked parental
permission. Written consent was ensured. The
required official authorizations were all received.
The study was approved by the local ethical com-
mittee.

The National Newborn Forum of India [8] served
as the foundation for the criteriafor diagnosing
neonatal sepsis. If one of the following conditions
was present, it was considered to be probable
(clinical) sepsis. These conditions included respi-

ratory distress, poor perfusion, decreased activity,

convulsions, temperature instability, jaundice,

abdominal distention and poor feeding. Tota leu-
cocytic count (TLC) (>5000/mm?), band to total
polymorphonuclear cellsratio of >0.2, absolute
neutrophil count 1800/ gL, C-reactive protein (CRP)

>1mg/dL, and radiological evidence of pneumonia
were the two conditions that indicated a positive
septic screen. Predisposing variables included the
presence of maternal fever, foul-smelling liquor,

or prolonged membrane rupture (lasting more than

24 hours). Culture-positive sepsisis defined as
having aclinical picture suggestive of septicemia,

pneumonia, meningitis from blood, cerebrospinal

fluid (CSF), urine, or abscessif either of two
isolated bacteriais present.

Sudy tools:

All neonates had thorough examinations, and
full medical histories of the parents were recorded.
The mothers medical history included diabetes,
chorioamnionitis, urinary tract infection (UTI),
hypertension, preeclampsia, and Premature rupture
of membranes (PROM) >18 hours. All participants
had venous blood samples drawn for blood cultures,
complete blood count (CBC), and serum uric acid.
Blood samples were taken for the initial sepsis
laboratory examination within 24 hours of the
onset of symptoms. Three millimetres of venous
blood samples were drawn and divided into one
ImL parts according to the manufacturer'sinstruc-
tionsfor CBC testing using a Sysmex 800 coulter.
Platelet count and MPV were reported from the
CBC results. The neutrophil: lymphocyte ratio was
calculated.

One miillilitre of venous blood was placed into
an anticoagulant-free sterile vacutainer, allowed
to clot for 15 minutes, and then centrifuged for
10-15 minutes. The serum was then used to measure
serum uric acid on a Beckman Coulter AU 480
analyzer and serum CRP on a Latex test strip.
Values were considered high if they were greater
than 6mg/dL . The manufacturer's instructions for
each assay were strictly followed. Blood culture
Bactec Bottle filled with ImL of venous blood was
placed onto BACTEC ALERT 3D 60. Blood was
cultivated using an automated method and incubat-
ed for 14 days; if a bottle had positive flags, a
Gram stain was carried out and blood and Macck-
onkey agar were subcultured. Dueto their growth
characteristics, antibody sensitivity, and biochem-
ical characterigtics, al isolates from positive bottles
were identified on the basis of growth characteris-
tics antibody sensitivity and biochemical profile
(API, bio Merieux Vitek Inc., Haze Lwood, Mo.)
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Data management and statistical analysis:

Microsoft Excel 2010 and the statistical pro-
gramme SPSS version 24 for Windows (SPSS Inc.,
Chicago, IL) were used for data management and
analysis. Statistics were used to portray the numer-
ical data as range, mean, and standard deviation.
Percentages were used to summarise categorical
data. For parametric data, Student's unpaired t-test
was used to compare numerical variables between
groups. Age differences were assessed using a one-
way ANOVA, and categorical variables were com-
pared using the Chi-square test. Area under the
curve (AUC) and receiver operating curve (ROC)
analysesfor MPV, NLR, and SUA were computed
for each plot. The Pearson test was applied to
determine the association between the various
parameters. Tables, pie charts, and bar charts were
used to visualise important data.

Results

Demographic and clinical datawere illustrated
in the Tables (1,2). Regarding maternal illness and
risk factors, the most common illnesses were
PROM >18 hours (27.1%), pre-eclampsia, eclamp-
sia, pregnancy-induce hypertension (24.3%), and
diabetes (22.9%), chorioamnionitis (14.2%), pla-
cental insufficiency (10%) in septic cases. Overal,
70 cases had perinatal complications. Respiratory
distress represented the most common (97.1%)
followed by apnea (30%), then bradycardia and
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arrest (11.4%). Various signs of sepsis were detected
in our cases. The most common signs were poor
activity (88.6% of the cases), abdominal symptoms
(81.4%), poor perfusion (80%), respiratory distress
(50%0), suspected NEC(40%), sclerema (35.7%),
bleeding tendency (18.6%), apnea and temperature
instability (17.1% each); the least common sign
was convulsions (2.9%).

Table (1): Important demographic data of studied cases.

Data Number = 140 (%)
Sex:
Females 35 (50%)
Males 35 (50%)
Mode of delivery:
VD 16 (22.9%)
Cs 54 (77.1%)
Admission weight:
ILBW 0 (0%)
ELBW 4 (5.7%)
VLBW 30 (42.9%)

MLB W 25 (35.7%)

NB W 11 (15.7%)
Single or multiple gestation:

Single 60 (85.7%)

Multiple 10 (14.3%)

ILBW : Incredibly low birth weight.
ELBW : Extremely low birth weight.
VLBW : Very low birth weigh.
MLBW: Moderately low birth weight.
NBW : Normal birth weight.

VD: Vagina delivery.
CS: Cesarean section.

Table (2): Mean, minimum and maximum for important obstetric data.

Study group (n=70)

Control group (n=70)

Mean SD Minimum Maximum Mean SD Minimum Maximum
G.A 32 3 27 35 2 34 38
Birth weight 1744 745 110 3800 2115 262 1800 3800
APGAR1 2 2 0 5 3 1 5
APGAR5 6 1 0 9 1 5 9
APGAR 10 8 1 5 8 1 7 10

Table (3): Distribution of organismsin blood culture.

. Number of positive cultures
Organism

(n=64) (%)
KlebsiellaMDR 24 (68.5%)
Pseudomonas MDR 7 (20%)
MRSA 5 (14.2%)
E. Coli 2 (5.7%)
Acinetobacter MDR 2 (5.7%)
CONS 2 (5.7%)
Candida 1 (2.8%)

MRSA: Mecithillin resistant staph aureus.
CONS: Coagulase negative steptococci.
MDR : Multiple drug resistant.

Count
N NNN
orvrooBREEHESNRS

Clinical suspected sepsis Culture proven sepsis

Outcome
Survival Death

Fig. (1): Outcome of neonates with sepsis.
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Table (4): Comparison of laboratory findings between the three groups.

Clinical suspected

Culture proven sepsis

Control (70)

p-vaue
Mean SD Mean SD Mean SD
White blood cells/mm® 12286 6367 19146 9404 8592 2028 0.001
Neutrophil 63 105 70 14 55 7 0.001
Neutrophil lymphocyte ratio 18 0.3 2.6 0.95 13 0.24 0.001
Mean platelet volume fl 10.5 12 10.36 12 8.2 0.36867 0.001
Serum Uric Acid mg/dl 25 12 13 0.7 44 0.59 0.001
Platelet Count/ml 141 80 100 28 333 107 0.001
Lymphocyte 37 7 29 9 42 7 0.001
Hemoglobin gm/dl 145 23 139 29 147 17 0.015
CRP mg/| 53.00 18.067 146.06 44.572 9 6.5 <0.001
*Data are represented as mean and SD.
Table (5): Predictive values of NLR, MPV and uric acid levels.
Positive  Negative
L o _ o Accuracy
Cutoff ~ Sensitivity Specificity predictive predictive rate AUC +SE p-vaue
value value
A- White blood cell 125x10° 714 95.2 83.3 90.9 89.3 835 .043 <0.001
B- NEUTROPHIL 62 68.6 88.6 66.7 89.4 83.5 761 .053 <0.001
C-NLR 1.85 77.1 94.3 81.8 92.5 0 958 .015 <0.001
D- Mean platelet volume  9.15fl 88 70 50 94.9 75 796 .040 <0.001
E- Serum uric acid 2.25 65.7 85.7 60.5 88.2 20 168 .041 <0.001
MPV: Mean platel ets volume.
NLR: Neutrophil lymphocyte ratio.
ROC Curve NLR
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Fig. (2): ROC curve for neutrophil lymphocyte ratio.

Fig. (3): Sensitivity, Specificity, PPV and NPV of NLR.
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Fig. (4): ROC curve for Mean platelet volume.
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Fig. (5): ROC curve for serum uric acid.

Table (6): Correlation between NLR, MPV and Serum uric acid and other parameters.

Serum uric acid MPV NLR
r p-vaue r p-value r p-value
G.A .303 <0.001 —-413 <0.001 -391 <0.001
Birth Weight .162 .056 -225 .008 -274 .001
WBCS -.328 <0.001 345 <0.001 .560 <0.001
Platelet Count 430 <0.001 -582 <0.001 —-437 <0.001
CRP —.006 .959 -136 .263 .323 .006

NLR : Neutrophil lymphocyte ratio.
GA : Gestational age.

Discussion

A systemic illness known as neonatal sepsis,
which affects infants younger than 28 days old, is
amajor factor in the morbidity and mortality of
newborns [9] . Because clinical signs are non-
specific and none of the currently available labo-
ratory tests can be regarded as an optimal diagnos-
tic, diagnosis can be challenging. A combination

WBCS : White blood cells.
MPV : Mean platelets volume.

The onset of sepsis in infants can be classified
as early or late. Most pathogens that cause early-
onset neonatal sepsis (EONS) are maternal infec-
tions of the gastrointestinal tract and birth canal.
The most common pathogens are Gram-negative
bacteria, and their symptoms are frequently severe.
Instead, late-onset neonatal sepsis (LONS) develops
three days after birth, with Staphylococcus spp.
being the most often observed pathogens [13].

of indicators has been suggested as a result, how-

ever automated blood culture is still the preferred
method for diagnosis [10] . Newborns, especially
premature ones, are more vulnerable to life-

This cross-sectional study was carried out at
NICU of Kasr Al-Ainy Hospital, Cairo University,
Egypt, from Janurary 2018 to August 2018.

threatening illnesses. Excellent sensitivity, NPV,

and PPV are all characteristics of the perfect diag-

nostic biomarker [11].

L ess devel oped preterm infants are more sus-
ceptible to encounter sepsis-related issues because
they lack humoral and cellular defenses. Because
transplacental maternal antibodies primarily pro-
mote humoral immunity, preterm infants are less
likely to receive as much immunoglobulins as term
infants. Furthermore, neither T-cell nor phagocytic

function are present [12].

The study's objectives were to identify common
pathogensin Kasr Al-Ainy NICU that result in
neonatal sepsis, identify the impact of neonatal
sepsis on blood analysis, and identify the role of
serum uric acid, MPV, and NLR in the early diag-
nosis of neonatal sepsis. In the current study, sepsis
was clinically and/or laboratory diagnosed in 140
newborns admitted to Kasr Al-Ainy NICU during
the study period. In our study, males made 50% of
all subjects. This agreed with a number of research
[2,11,14,15] . The likelihood of a sex-related element
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in sepsis vulnerability is considered. Due to the
fact that boys only have one X chromosome and
so are more susceptible to newborn septicemia
than females, the production of gamma globulins
islikely controlled by X-linked immunoregul atory
genes [16] . Sex of the recruited neonates were
determined by the external examination of the
neonates.

The mean gestational age of the examined septic
neonates in our study was 33 weeks, and 77.1%
of the babies were delivered via caesarean section.
Thetypical newborn weighed 1744 grams. At the
first and fifth minutes, the average APGAR score
was 3 and 6, respectively. It was discovered that
while 51.5% of cases survived, 48.5% of them did
not (Fig. 1). In contrast, a 2017 prospective study
donein aprivate tertiary institution in Nigeria
found that the mortality rate was only 12%. The
case fatality rate is significantly lower in devel oped
nations, largely as aresult of better management
procedures for neonatal sepsis [17]. In a 2018 study
on 127 cases of early-onset sepsis conducted in
Canada, the overall case mortality wasonly 1 1%
(17% among preterm cases and 3% among term
cases) [14].

It worth mentioning the results of the prospec-
tive cohort research, which recruited 418 neonates
with sepsis who were admitted to the Zagazig
NICU. In that study, the mean gestational age was
35 weeks, and the majority of the subjects (57.3%)
were female. The typical newborn weighed 2285
grams. At the first and fifth minutes, the average
APGAR scorewas 5.85 and 7.17, respectively.
Additionally, it showed that of the neonates hospi-
talised, 76.6% made a full recovery and only a
minority (23.4%) perished [18,19].

Preterm birth and low birth weight have been
linked to negative outcomes, according to other
studies. Because transplacental maternal antibodies
primarily promote humoral immunity, preterm
infants are less likely to receive as much immu-
noglobulins as term infants. Additionally, phago-
cytic and T-cell function are absent [12,20].

Thus, these findings demonstrate that prematu-
rity is one of the most critical cofactors that can
be reliably related to greater perinatal morbidity
and mortality in NICUs. This study and prior
studies [21] identified prematurity as arisk factor
for sepsis because it has been demonstrated that
in terms of sepsis symptoms, Poor activity (88.6%
of cases), abdominal symptoms (81.4%), poor
perfusion (80%), respiratory distress (50%) and
suspected NEC (40%) were the most frequent signs

in our study. Sclerema (35.7%), bleeding tendency
(18.6%), severe apnea (17.1 %), and temperature
instability (2.9%) were the least frequent signs.
These results are comparable to those of a prospec-
tive research conducted in 2016 in which the main
clinical symptoms were feed refusal (64%), abnor-
mal temperature (45%), jaundice (28%), pallor
(20%), and convulsions (6%) [22].

In our investigation, the most prevalent condi-
tions for maternal sickness and risk factors for
newborn sepsis were PROM >18 hours (27.1%)
pre-eclampsia, eclampsia, pregnancy-induced hy-
pertension (24.3%), and diabetes (22.9%), followed
by chorioamnionitis (14.2%), placental insufficien-
cy (10%), and (14.3%) multiple gestations among
mothers. Respiratory distress was present at admis-
sion in 71.4% of the individualsin our study.
Overall, 60% had an endotracheal tube placed
(mechanically ventilated). These results are close
to those of a prospective research carried out in
2014, in which respiratory distress syndrome was
present in 68% of cases and an endotracheal tube
was placed in 65.2% [18].

Overall, 35 cases (50%) had sepsis-related
positive blood cultures, while 35 cases (50%) had
sepsis-related negative blood cultures, according
to the distribution of organismsin blood cultures.
The most frequent bacterium found was Klebsiella
multiple drug resistant (MDR) (68.5%), which was
then followed by Pseudomonas MDR (20%), Me-
thicillin-resistant Staphylococcus aureus (MRSA)
(14.2%), coagulase-negative staphylococci (CONS)
(5.7%), Acinetobacter MDR (5.7%), Escherichia
Coli (5.7%), and Candida (2.8%). According to a
2014 study, E. coali (11.2%), Pseudomonas aerugi-
nosa (14.9%), Staphylococcus aureus (26.1%), and
Klebsiella (34.2%) were the most frequently iso-
lated microorganisms (Table 3).

However, CONS were the most prevalent in-
fections, followed closely by Staphylococcus au-
reus, Klebsiella pneumoniae, and Pseudomonas
aeruginosa, according to a 2017 prospective study
conducted in an Indian tertiary hospital. The other
three were E. coli, Proteus mirabilis, and Acineto-
bacter baumanni [15] . Thesefindings arein line
with a 2016 prospective analysis in which Kleb-
siellawasidentified in 56 cases (48.2%), Staphy-
lococcus aureus in 32 cases (27.6%), Acinetobacter
in 10 cases (17.2%), E. coli in four, and Pseu-
domonas in four cases (3.5%). Of note, the study
done by Hashem et al found that CONSisthe
second most common organism after klebsiellain
pecrcentages of 15.9% and 17% respectively [22,23].
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The MPV was greater in Groups | (clinical NS)
and Il (culture-verified NS) than in Group |11
(healthy control), according to the findings of the
current investigation (mean * SD = 8.2+0.3, in the
control group). MPV as a sepsis diagnostic predictor
with a cutoff value of 9.15 fL had a sensitivity of
88%, specificity of 70%, PPV of 50%, NPV of
94.9%, and accuracy of 75%. Also serum uric acid
as a predictor for diagnosis of sepsis with a cutoff
value of 2.25, had PPV of 60.5%, NPV of 88.2%,
the accuracy of 20%, the sensitivity of 65.7%, and
the specificity of 85.7% (Table 4). When compared
to Group I, i.e. clinically suspected sepsis, Group
Il culture-proven sepsis and Group Il (control),
Group Il had the lowest uric acid levelsin our
study (Tables 5,6, Figs. 4,5). Thisisin agreement
with Patrick et a., [24] who evaluated 156 newborns
and showed that MPV was considerably higher in
patients with bacteremia compared to those without
NS and O'Connor et al. [25].

A comparable prospective research was also
conducted in the NICUs of EI-Minia University
Hospital. When compared to Groups | (clinically
suspected sespsis) and 111 (control group), which
included 140 neonates, patientsin Group Il (culture
proved sepsis) had the highest CRP values, the
lowest platelet counts, and the highest uric acid
levels. There was no difference between Groups |
and 11, while MPV values were greater in Groups
I and Il compared to group 111 (p=0.001) [26].

Thisisin line with a prospectivetrial in which
146 newborns with suspected NS and 142 neonates
without NS (the control group) were prospectively
assigned to the study. Group | (n=64) for clinical
NS, Group Il (n=82) for NS that had been seenin
culture, and Group 111 (n=142) for healthy controls
were the three patient groups that were established.
Patientsin Group Il had the lowest platelet counts
(199,329135,952/mm?), highest CRP values (54.6 +
5.4mg/dL), and highest uric acid levels (2.6 £
1.8mg/dL) when compared to Groups | and 111
(p<0.05, for all comparisons) [27].

MPV levelswere higher in Group | (10.6+
1.1fL) and Group Il (10.4+0.9 fL) than in Group
11 (9.2£ 1.2 fL), despite the fact that there was no
difference between Groups| and 11 (p=0.001). The
diagnostic threshold values 10.4 fL was the diag-
nostic threshold for MPV. In NS, MPV had a sen-
sitivity and specificity of 54% and 82%, respec-
tively. Its sensitivity and specificity rose to 89%
and 79%, respectively, when coupled with CRP
[27].
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Thrombocytopenia was well-established in our
study with all types of sepsis but was more obvious
with fungal sepsis, which is consistent with two
studies conducted in 2004 and 2000 that demon-
strated a link between fungal sepsis and a higher
degree of thrombocytopenia [28,29]. Additionally,
sepsis brought on by necrotizing enterocolitis and
gram-negative sepsis have also been well reported
by Scheifele D.W., et a. [30].

While some authors came to the conclusion
that high MPV in the first few hours of life might
be asign of arisk factor for the development of
necrotising enterocolitis (NEC), bronchopulmonary
dysplasia, and intraventricular haemorrhage in
extremely preterm infants, other authors contend
that higher MPV values were not linked to the
development of sepsis as in a sizable prospective
study conducted in 2014 [31].

In a2003 study of patients with culture-positive
sepsis and birth weights <1,500g, it was discovered
that thrombocytopenia was associated with 54%
of sepsis episodes while an increase in MPV was
associated with 61% of sepsis episodes. Our find-
ings arein line with two prospective investigations
that were carried out in 1993 and 2014 [25,33].

This phenomenon was explained by a plasma-
bridging molecule that links the bacterial and
platelet surface receptors, which is characterised
by the binding of bacteriato platelets either directly
through a bacterial surface protein or indirectly
through a plasma-bridging molecule.

Two comparable studies [34,35] that looked at
serum uric acid levels backed up our finding that
NS had lower levels. Some authors claimed that
the quick release of inflammatory mediators upon
interaction with vascular endothelial cells, which
in turn triggers arapid cascade of events, explains
this discovery. While Chiaet al., found greater
uric acid levels among neonates with neonatal
sepsis(NS) and considered it to be an additional
risk factor in critically unwell infants with sepsis
[36,37].

In our study about NLR ratio as a prognosis
for diagnosis of sepsis, Group |1 (2.6 £0.95) values
were higher than Group | (1.8+0.3) and Group |11
(1.3£0.2) (p<0.05). NLR (with the threshold value
of 1.82) had a PPV of 81.8%, a sensitivity of
77.1%, and a specificity of 94.3% (Table 5, Figs.
2,3). In a prospective observational study that was
conducted in the level 111 neonatal intensive care
unit (NICU) at the Tepecik Training and Research
Hospital between January 2014 and January 2015,
127 patients were enrolled, according to the Oz-
demir et al. study. The birthweight was 11 14.6g,
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the gestational age was 28.0+£2.5 weeks, and the
postnatal age was 20.5+ 15.1 days. According to
the findings of the blood culture, the neonates were
split into two groups: Group | (culture-proven
sepsis;, n = 52; 40.0%) and Group Il (suspected
sepsis; n = 75; 59.0%). When compared to suspect-
ed septic infants, there was a statistically significant
increase in NLR in preterm infants with septic
cultures (mean 3.69+3.0 versus 1.56+1.83, p<0.001)
[39].

The NLR values of septic newborn babies and
healthy newborns were compared in the 2018 study,
and it was shown that the septic newborn babies
NLR levels were significantly greater. The values
of sensitivity and specificity were observed to be
80% and 57.1 %, respectively, with a cutoff point
of 2.7 for total leukocyte and neutrophil [39]. Two
indicators of infection; Leukocytosisis asign of
infection, though leucopenia can signify a serious
infection. Low diagnostic value for infant sepsis
was associated with reported leukocyte counts,
according to Poyoa et a. and Sierraet al. [40,41].

The presence of neutrophilia and lymphopenia
suggested bacterial infection. It boosted the NLR
in newborns with sepsis. According to a 2016
prospective study, a greater NLR was linked to
more serious sepsis and a higher mortality rate.
The NLR isincorporated into standard blood anal-
ysis, increasing cost efficiency and facilitating
sepsis prediction [42] .

Conclusions and suggestions:

When used in conjunction with MPV and serum
uric acid in the newborn period, the prediction of
NLR, aquick, low-cost way to diagnose sepsis,
will be more successful in identifying cases of the
condition and reducing the need for antibiotic
treatment. In cases where a culture was positive,
KlebsiellaMDR and Pseudomonas were the most
often recovered pathogens. Prior to the results of
blood cultures, which might take up to 14 days,
the three indicators exhibited a high diagnostic
value. NLR levels, however, demonstrated greater
utility.

Refer ences

1- WEST B.A. and PETERSIDE O.: Sensitivity pattern
among bacterial isolates in neonatal septicemiain Port
Harcourt. Ann. Clin. Microbio Antimicrob, 11 (1): 7,
2012.

2- EL-DIN S, RABIEE.M., EL-SOKKARY A., etal.:
Epidemiology of neonatal sepsis and implicated pathogens:
A study from Egypt. Biomed Res. Int., 2015: 1-11, 2015.

3- ANGUSD.C. and VAN DER POLL T.: Severe sepsis and
septic shock. N. Engl. J. Med., 369: 840-51, 2013.

4- BRADY M.T.: Health care-associated infectionsin the
neonatal intensive care unit. Am. J. Infect Control, 33:
268-75, 2005.

5- NAGATA E., BRITOA.S.J. and MATSUO T.: Nosoco-
mial infectionsin aneonatal intensive care unit: Incidence
and risk factors. Am. J. Infect Control, 30: 26-31, 2002.

6- OMOREGIER., EGBE C.A., DIRISU J. and OGEFERE
H.O.: Microbiology of neonatal septicemiain atertiary
hospital in Benin City, Nigeria. Biomark Genomic Med.,
5 (4): 142-6, 2013.

7- HAIDERS,, RIAZ S. and TAHIR R.: Role of hematolog-
ical profilein early diagnosis of neonatal sepsis. Ann.
Pak. Inst. Med. Sci., 6: 152-6, 2010.

8- TRIPATHI S. and MALIK G.K.: Neonatal sepsis: Past,
present and future; areview article. Internet J. Med.
Update, 5 (2): 45-54, 2010.

9- SIMONSEN K.A., ANDERSON-BERRY A.L., DELAIR
S.F. and DAVIES H.D.: Early-onset neonatal sepsis. Clin.
Micrabiol. Rev., 27 (1): 21-47, 2014.

10- MARIA R.B., LIGIA M.S. and DE SOUZA R.: Late-
onset sepsis. Epidemiology, evaluation, and outcome.
Neoreviews, 11: 110-5, 2010.

11-AHLAWAT S,, CHAND N., MEHTA S, et a.: Assesment
of haematological scoring system in early diagnosis of
neonatal sepsisin term and pre-term neonates. Euro. J.
Pharm. Med. Res,, 4 (3): 387-90, 2017.

12- TROTMAN H., BELL Y., THAME M., et d.: Predictors
of poor outcome in neonates with bacterial sepsis admitted
to the University Hospital of the West Indies. West Indian
Med. J., 55: 80-4, 2006.

13- SHAH B.A. and PADBURY J.F.: Neonatal sepsis: Anold
problem with new insights. Virulence, 5 (1): 170-8, 2014.

14- SGRO M., KOBYLIANSKII A., YUDIN M.H., et al.:
Population-based study of early-onset neonatal sepsisin
Canada. Paediatr and Child Health, 1-8, 2018.

15- ROY M.P,, BHATT M., MAURYA V., et a.: Changing
trend in bacterial etiology and antibiotic resistance in
sepsis of intramural neonates at atertiary care hospital.
J. Postgrad Med., 63 (3): 162-168, 2017.

16- MUSTAFA M. and AHMED S.L.: Bacteriological profile
and antibiotic susceptibility patternsin neonatal septicemia
in view of emerging drug resistance. J. Med. Allied Sci.,
4 (1): 2-8, 2014.

17- SHOBOWALE E.O., SOLARIN A.U., ELIKWU C.J,, et
a.: Neonatal sepsisin aNigerian private tertiary hospital:
Bacterial isolates, risk factors, and antibiotic susceptibility
patterns. Ann. Afr. Med., 16 (2): 52-8, 2017.

18- MOHAMMED D. and EL SEIFI O.S.: Bacterial nosoco-
mial infectionsin neonatal intensive care unit, Zagazig
University Hospital Egypt. Egypt Pediatr Assoc Gazette,
62: 72-9, 2014.

19- APGAR V.: A proposal for a new method of evaluation
of the newborn infant. Curr. Res. Anesth. Analg., 32: 260-
267. [PubMed], 1953.

20- WAFAA AHMED, WALAA KABIEL and DALIA MO-
HAMED: Protective Effect of Trans-placental Transferred
Immunoglobulins against Neonatal Morbiditiesin A
Tertiary Level Intensive Care Unit. Annals of Neonatology
Journal. 2021-08-01. DOI: 10.21608/an].2021.83662.1033.



Amira A. Elgammal, et al.

21- SHAH G.S,, BUDHATHOKI S,, DASB.K. and MANDAL
R.N.: Risk factorsin early neonatal sepsis. Kathmandu
Univ. Med. J,, 4 (2): 187-91, 2006.

22- MALINI K.P., PADMA S, SRIVANI N., et a.: Application
and correlation of hematological scoring system and serum
prolactin levelsin early diagnosis of neonatal sepsis - 3-
year study. |AIM, 3 (11): 36-45, 2016.

23- HEBA E. HASHEM, ZAKARIA H. IBRAHIM, WAFAA
O. AHMED: Diagnostic, Prognostic, Predictive, and
Monitoring Role of Neutrophil CD11b and Monocyte
CD14 in Neonatal Sepsis. Disease Markers. 2021-10-14.
DOI: 10.1155/2021/4537760

24- PATRICK C.H. and LAZARCHICK J.: The effect of
bacteremia on automated platel et measurements in ne-

onates. Am. J. Clin. Pathol., 93: 391-394, 1990.

25. O'CONNOR T.A., RINGER K.M. and GADDISM.L.:
Mean platel et volume during coagul ase-negative staphy-
lococcal sepsisin neonates. Am. J. Clin. Pathol., 99: 69-
71, 1993.

26- ABDEL FADIL A.M., KAMEL M.M., OSMAN K.S. and
MOSA F.A.: Serum Urate and Some Platelet Studiesin
Neonatal Sepsis. Arch. Pediatr, 2: 113, 2017.

27- AYDN B., DILLI D., ZENCIROGQ.U A , KARADAG
N., BEKEN S. and OKUMUS N.: Mean platelet volume
and serum uric acid in neonatal sepsis. Indian J. Pediatr.,
81 (12): 1342-6, 2014.

28- KAUFMAN D, BOYLE R., HAZEN K.C., et al.: Fluco-
nazole prophylaxis against fungal colonization and infec-
tion in preterm infants. N. Engl. J. Med., 345 (23): 1660-
6, 2001.

29- BENJAMIN D.K., ROSSK., MCKINNEY R.E., BEN-
JAMIN D.K., et a.: When to suspect fungal infection in
neonates: A clinical comparison of Candida abicans and
Candida parapsil osisfungemia with coagul ase-negative
staphylococcal bacteremia. Pediatrics, 106: 712-718,
2000.

SCHEIFELE D.W., OLSEN E.M. and PENDRAY M.R.:
Endotoxinemia and thrombocytopenia during neonatal
necrotizing enterocolitis. Am. J. Clin. Pathol., 83: 227-
229, 1985.

MIRZA SULTAN AHMAD and ABDUL WAHEED:
Platelet Counts, MPV and PDW in Culture Proven and
Probable Neonatal Sepsis and Association of Platelet
Counts with Mortality Rate. Journal of the College of
Physicians and Surgeons Pakistan, 24: 340-344, 2014.

30

31

1255

32- GUIDA JD., KUNIG A.M., LEEF K.H., MCKENZIE

S.E. and PAUL D.A.: Platelet count and sepsisin very
low birth weight neonates: |s there an organism-specific
response? Pediatrics, 111: 1411-15, 2003.

33- CATAL F., TAYMAN C,, TONBUL A., AKCA H., KARA

S, et al.: Mean platelet volume (MPV) may simply predict
the severity of sepsisin preterm infants. Clin. Lab., 60:
1193-1200, 2014.

BATRA S, KUMARR., KAPOOR A K. and RAY G.:
Alterations in antioxidant status during neonatal sepsis.
Ann. Trop. Paediatr., 20: 27-33, 2000.

KAPOORK., BASU S., DASB.K. and BHATIA B.D.:
Lipid peroxidation and antioxidants in neonatal septicemia.
J. Trop. Pediatr., 52: 372-75, 2006.

CHUANG C.C., SHIESH S.C., CHI CH., TU Y.F.,, HOR
L.I., et al.: Serum total antioxidant capacity reflects the
severity of illnessin patients with severe sepsis. Crit Care,
10: R36, 2006.

37- HOOMAN N., MEHRAZMA M., NAKHAII S., OTUKE-

SH H., MORADI-LAKEH M., et a.: The Value of Serum
Uric Acid asaMortality Prediction in Criticaly Il Chil-
dren. Iran J. Pediatr., 20: 323-329, 2010.

OZDEMIR A.S,, OZER A.E., ILHAN O. and SUTCUOG-
LU S.: Can neutrophil to lymphocyte ratio predict late-
onset sepsisin preterm infants? J. Clin. Lab. Anal. May,
32 (4): €22338. doi: 10.1002/jcla.22338. Epub 2017 Oct
21. PMID: 29055117; PMCID: PMC6817131, 2018.

39- OMRAN A., MAAROOF A., SALEH M.H. and ABDEL-

WAHAB A.: Sdivary C reactive protein, mean platel et
volume and neutrophil lymphocyte ratio as diagnostic
markers for neonatal sepsis. J. Pediatr. (Rio J.), 94 (1):
82-7, 2018.

POVOA P., COELHO L., ALMEIDA E., FERNANDES
A., MEALHA R., MOREIRA P. and SABINO P.: Early
identification of intensive care unit-acquired infections
with daily monitoring of C-reactive protein: A prospective
observational study Crit. Care, 10: 63, 2006.

SIERRA R, RELLO J, BAILEN M.A., BENITEZ E.,
GORDILLOA., LEON C. and PEDRAZA S.: C-reactive
protein used as an early indicator of infection in patients
with systemic inflammatory response syndrome Intensive
Care Med., 30: 2038-45, 2004.

LIU X., SHEN Y., WANG H., GE Q., FEI A. and PAN
S.: Prognostic significance of neutrophil-to lymphocyte
ratio in patients with sepsis: A prospective observational
study Mediators Inflam., 1-8, 2016.



1256 Neutrophil: Lymphocyte Ratio, Mean Platelet Volume & Serum Uric Acid as a Diagnostic

Advall Malaie sl td) acd) O pS dcud 318 33 pldSiu
‘_Ld,.m ‘_,4‘:.).«5).'3 Ayglaedi slaidl acdi O1yS ()

Age) malral) @ Jawgley
Q9yStedly 9ot el yScad! atinis (2
3% g} (mdd 5 M

i g bty o2l Lol Lo J13s Y Tt 500 Tegas SIS (0,081 s g Sl loan (i Sl bl
MJL‘AULGN-C-JMA‘JAL”JUJMJJ J-ilJlJAJn”Juw LAJ.I VI\J.ALUALSA.\JSl ‘LAJ)L\.AMIUJ.::QJYJ.Ilu_\JAAUAw.\SJ| g_JLo_\.IYI
S (LT Y com o) Ko o€ Lolall i) Tty 5l i 53 ST gt iins (€ pal gme 0 Ll S cspinl
(pLTY Os 5ST) 3,41 Ll

VA Gubanse T ) pilis (e e huall yuadll] ebilida b Lud yal) Lakaiall Loalpall sia cupal

wllaa &880l Juua 8 oSl QL) caus Al Zalall (ol 0¥ aluwe e S oo Ll yull sia e gl 5

bigging Juasll o8 cbilgll jaea 585 aladicl saagadll §ygua e 88¥ 5l Juaa 3 oS QLENT G306 e By Juall juaill

ssadll posaill Suall asddall & Lglaaalll e lasdl aull @l S ) dasiall Uslaio e Lanll aall ol S Lcaiy Lgoull philicall pan
Ba¥ el uf\féa‘sdlu.}‘”s:u.”

SJYJ.” uf\;t.!a |.'\_.3.’|§".:.4.u| (5\):\35.)." L:JLG:\JMLS‘):I:.AAJT/J ‘sxﬂuﬁmtn :G..\H|JJ.A.'J| UJ.A& SJYJ.” uf\;thwhb.!” eladd
LBuuadall '4':;.3];” olagaat! ww.ild:l u;*-‘”

e 3 4iSall Luagall oua;ul e L,,.u? o wn @Sl gty uuynJ Sabels ‘mgn Sa JL.J.,sn I Gﬁsen 9L4.J)U
Aahiaall gy colie Laall Jod a3 «da ya JS

oo Ula Yo o ey elaa¥ 1 5u¥sll Jasa gya Ve oo g yling (5,301 Gl agudd 8a¥sl) Jlaaa Ga Ve e Tualpall et
Ula Ve ool o Alla Y8 5 m 3 (0 +) Lo Ula Jalia (70 ) Lualasl pu 5130 ol (530 gl gl ol 30311 JBasn
(/EAT) 5l LAl 6,5l L] Yl

o (7¥8) wlalaall Lagliall suuais Klebsiella chu @bl ST eslg aall g 5l5e b b Saall auisis 3lats Laady
(/V) Pseudomonas

easally dainall g 3S GLET A 1Y ol Finall pull & ypum ausil] alas Bl s

oandtill 3 Lglialll e Ll aall ol S I Bisaall @ alae e Lall aadll el s Lo ansill pluiial (S 46T geiiens Lealall Gy

Toaead| T30 Tasill Llleg (7487 Dlle Laagend (/VV. V) Ll Luaaloan 5T 503 gll Jaia ol a9,Saall (ol pacaill Soall

<0.001) P Luoal ol Lilioa) Zad lael iy palls (o,iSull LY ) e GBaSI 3 (ZAY. A) Lolas ) Ll Laill Dlley «(/4Y.0)
adll g las Tatall (g5l QYT ¥ la o o] YL (value

E:JLE. ;.;tul.a.ua Jg-léi SJYJ.” uf\;l.ta ‘5.&' u..UJS:\A.” wa.\." 's.nuﬂ")s..u." UA:\M]." u.i ;.;\_,.a.\” él.ha” ‘m.aa.ln.u.uﬁa \AlA&'u.ul C,S.A.IJ
Sl QLI e I (70 - ) Tolony) Ll ail] ey o748 4) Lol L) Lol Llles (7. ) Llle Luuaanis o(/AN)
pall g 5la Tdall i) QLEY T e¥la g ol 53890 (p-value <0.001) Luaal @ld Lilas] Lot el wiy aally

(/70.V) Llle Luuuliam sl 83311 s (gl ags Sl o] paniall Sall il i el all ham 555 alodtil (Kagy
Sl QLY e I i (77 0) Lo Lyt Lasill dley o(/AA. ¥) Tkl Lyt Lsill ey (Ao, V) Llle Luagend
pall g 5las Bdall i) QLENT e la g ol 3890 (p-value <0.001) Luaal @ld Lilian] Lo el wiy aally

Seall gzl 3 Dgliadll s Landl all ol S ] Zaanall Lolaie e Ladl aall @l o Lo Qs 5 Lualyoll ciaiagl eaa
Lok Jeaall (8 elilgad) paan 5S35 o3 dygaall pilivall pan baisgio 4y Tuagead 5T 20Vl Jaia gal Seall (gp0 o) pacail
o usliasdll o Laadl aall el S Il Tasaall Uslate s Ll all @€ s Lo Zaaill Gy Lusalism ST Lipaadl pilicall o Lavagie
demall 3 bl anm 5



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

