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Received 17 May 2023 sepsis. Reduced morbidity and mortality can be achieved with
Accepted 20 June 2023 prompt diagnosis. Due to the disease's rapid course, accurate
Corresponding Author: utilization of disease-specific biomarkers is crucial for timely
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investigate its role in the identifying of neonatal sepsis.

Keywords: Methods: Case-control research was performed on 45 cases
Neonate, diagnosed with neonatal sepsis with positive blood cultures and
L33, 45 healthy neonates as controls. A peripheral blood sample was
Sepsis, taken from the patients and controls then IL33 levels were
Marker measured by ELISA. Results: In newborn sepsis individuals,

serum IL 33 levels were significantly greater than in healthy
controls (203.94+63.1vs.127.4+30.5 ng/ml, respectively: p less
than 0.001). Serum IL33 levels were significantly positively
correlated with CRP levels in neonatal sepsis patients. 1L33 is
increased in survivor than in non-survivor cases. Conclusion:
Elevated levels of interleukin 33 strongly correlate with
neonatal sepsis so it might function as a reliable a diagnostic

indicator for neonatal sepsis.
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1. Introduction:

Neonatal sepsis is a clinical illness in
infants within the first month of life
characterized by hemodynamic abnormalities
along with additional systemic clinical
manifestations caused by the presence of
pathogenic microorganisms (bacteria, viruses,
or fungi) in otherwise sterile fluid, such as
blood or cerebrospinal fluid (CSF) [1].
Neonatal Sepsis is a major determinant of
neurocognitive sequelae [2] and remains one
of the primary reasons for morbidity &
mortality in newborns [3].

There are an assessed three million cases of
neonatal sepsis every year, or 2202 cases for
every 100.000 live births with a fatality rate
of eleven percent to nineteen percent. [4].
Recognition of new biomarkers for the
detection of neonatal sepsis is of great
importance since early diagnosis of neonatal
sepsis improves prognosis [5].

IL-33 relates to the IL-1cytokine family. T
helper cells, eosinophils mast cells &
basophils can all be stimulated to create Th2
cytokines by IL-33. Through interactions with
its receptors and associated proteins, which
are highly expressed on the surfaces of Th2
cells and also mast cells, IL-33 mediates its
biological effects. [6]

Circulating IL-33 level was highly elevated in
neonates with early onset sepsis compared
with uninfected neonates [7] The purpose of
this research was to evaluate serum IL33
levels in neonates with sepsis & to investigate

its role in the diagnosis of neonatal sepsis.
134

2. Patients and Methods:
This was a prospective case-control trial was
conducted which performed at the Neonatal
intensive care unit at Beni-Suef University
Hospital. The study was performed started
from March 2021 till December 2021
Inclusion Criteria: Children who met the
following diagnostic criteria for newborn
sepsis were considered for inclusion in the
study. A positive blood culture along with
other clinical & laboratory evidence of
sickness is diagnostic of neonatal sepsis [1].
Sepsis symptoms contain [8]: Respiratory
distress or apnea, tachycardia or bradycardia,
hypothermia or hyperthermia, arterial
hypotension and/or poor perfusion, floppy
infant, seizure, irritability, or lethargy &
vomiting or feeding intolerance or ileus
Exclusion Criteria: Congenital infection,
chromosomal abnormality, perinatal asphyxia,
an inborn error of metabolism, congenital
anomalies, liver diseases or renal failure, and
malignant tumor or drug toxicity.
All cases were subjected to the following:
Full history taking including Maternal
infection during gestation or parturition,
Gestational age, multiple births, duration of
rupture of membranes, complicated delivery,
and  medical intervention including
endotracheal intubation, parenteral nutrition,
or surgery.
Thorough clinical examination including
Birth weight, vital signs (heart rate,
respiratory rate, temperature & blood

pressure), neonatal reflexes e.g. Moro and
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suckling, and full examination of all systems

(cardiac, respiratory, neurological, and
abdominal).

Laboratory investigations including
Complete  blood count (CBC): was

accomplished on an automated cell counter
(colter), with the differential count done on
Leishman-Geimsa stained peripheral blood
film, C-reactive protein (CRP): employing a
latex agglutination test and blood culture was
obtained as routine in all cases. Measurement
of Serum interleukin-33 level in the obtained
sample: about (1-3ml) of blood was obtained
in a plain tube to separate serum & stored
immediately in plastic tube at -20°c for
measurement of Serum interleukin-33 level
by using an enzyme-linked immunosorbent
assay (ELISA) kit catalog number SG-10295
according to the manufacturer instructions
with Detection range: 28ng/L-900 ng/L. The
unopened kit was stored at [2-8 °C], while the
opened kit was held at [2-8 °C] for a
maximum of one month.

Ethical

explained to the parents. After obtaining

Considerations: The study was

approval from the Local Ethical Committee,
written informed consent was obtained from
the parents of the individuals participating in
the investigation.

Approval No: FMBSUREC/06042021/Farag
Statistical Analysis: The data was analyzed
using version 26 of the statistical package for
(SPSS)  for

Regarding categorical

social science Windows.

variables, the two
groups were compared using Chi-squared or
Fisher exact. The T-test was utilized to
compare cases and controls or Mann Whitney
regarding scale variables according to their
distribution.

normality Spearman

nonparametric correlation was used to

correlate I1L33 and other scale variables.
3. Results:

This case-control trial was done in order to
assess interleukin33 (1L33) as a biomarker for
neonatal sepsis. This study included 90
participants obtained from the NICU of Beni-
Suef university hospital. They were divided
into two groups, 45 cases diagnosed with

neonatal sepsis & 45 healthy controls.

Table (1) Groups' demographic information:

Items Cases (n=45) Controls(n=45) P-value
Gestational age in weeks 35.8+2.6(30-37) 37+3.2 (34-40) 0.054
Sex Females 15(33.3%) 25(55.6%)
Males 30(66.7%) 20(44.4%) 0.217
Mode of CS 36(80.0%) 42(93.3%)
delivery NVD 9(20%) 3(6.7%) 0.140
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*P-value is significant
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The gestational age of the neonatal sepsis
patients ranged from (30-37) weeks while the
gestational age of the controls (34-40) weeks
with no significant variance amongst the 2
groups. The neonatal sepsis group included 30
(66.7%) males and 15 (33.3%) females while
the controls group consisted of 20 (44.4 %)
males in addition 25 (55.6 %) females with no
significant change among the 2 groups. The

mode of delivery in 80% of neonatal sepsis

patients was cesarean section while 93.3 % of
controls were delivered by cesarean section
with no significant difference amongst the 2
groups.

There was a significant alteration among the
cases with sepsis and controls regarding their
respiratory rate, as it was higher in cases with
sepsis than in controls (51.1+8.9) per minute,
and (45.5+10.1) per minute respectively with
a p-value (0.007).

Table (2): Comparison among the researched groups regarding the laboratory parameters

Items Cases (no=45) Controls (no=45) P-value
Hb(gm/dl) 12.3+2.6(7-19.5) 14+2.19-18.2) 0.001*
TLC X103(cell/mm?) 13.1+9.7(4.1-62) 9.8+4.6(2-30) 0.043*

PLT X103(cell/mm?)

285.4+201.6(36-885)

287.8+107.9(97-550) 0.942

CRP(mg/dl)

66.8+45.1 (median=60)

3.4+1.1

<0.001*

*P-value is significant

There was a statistically significant change
amongst sepsis cases & controls regarding
their total leukocytic count which was higher
in cases (13.1+9.7) than in control (9.8+4.6)
with a p-value (of 0.043). There was also, a
statistically significant difference between
controls

sepsis cases and regarding

hemoglobin level which was lower in cases

(12.3+2.) than in control (14+2.19) with a p-
value (0.001) CRP levels were significantly
greater in neonatal sepsis individuals than in
controls with (66.8+45.1) in neonatal sepsis
patients and (3.4£1.1) in controls with a p-
value (<0.001). No significant difference
amongst the 2 studied groups regarding
platelet counts with a p-value (0.942).

Table (3) Comparison amongst the examined groups regarding the 1L33:

Items Cases (no=45) Controls (no=45) P-value
203.9+63.1 127.4+30.5

IL33(ng/ml) <0.001*
(11.9-504.3) (40.3-170)

*P-value is significant

This table showed a Comparison amongst the investigated groups regarding the 1L33 & show that

the level of IL33 was significantly developed in cases with sepsis (203.9+£63.1) than in controls

(127.4+30.5) with p-value <0.001.
136
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Figure (2) ROC curve analysis for prediction of Sepsis from 1L33, showed that there was a
significant role of IL33 in the estimation of sepsis at a cut-off 163.8 with Sensitivity 91.11%,
Specificity 95.6%, PPV 95.3%, and NPV 91.5%.

Table (4) Correlation between the 1L33 level and patients’ parameters:

Spearman’s rho IL33
Age Correlation Coefficient (r) .089
J P-value .563
. Correlation Coefficient (r) .079
Weight P-value 608
: Correlation Coefficient (r) .081
Hemoglobin P-value .596
Total leucocviic count Correlation Coefficient (r) .169
4 P-value 268
Platelets Correlation Coefficient (r) -.058
P-value .703
Correlation Coefficient (r) 373
CRP P-value .012

IL33,interleukin 33, CRP,C-reactive protein.

The table showed that there was a significant linear positive moderate Connections among the 1L33
level and CRP level in cases with sepsis (p-value 0.012).
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Table (5) Association between the L33 level and maturity, type of sepsis, and outcome in the

sepsis group

Groups N Mean 1L33 Std. Deviation P-value
FT 29 195.197 38.6453
Prematurity 0.670
PT 16 219.738 91.9886
Type of EOS 15 190.313 34.5420 0311
sepsis LOS 30 210.727 72.8920 '
Survivors 29 216.900 74.2929
Mortality 0.010*
Nonsurvivors | 16 180.400 21.0936

*P-value is significant

MW: Mann Whitney U test

As shown in the previous table: Serum IL33 levels were not significantly different in different

types of sepsis, between preterm and full-term while there was a significant association between
discharge from NICU and a higher level of L33 with a p-value (0.010).

4. Discussion:

Interleukin (IL)-33 is a cytokine that
belongs to the IL-1 family. It has strong
immunomodulatory effects, including the
induction of eosinophil degranulation and
maturation, the promotion of macrophage in
addition neutrophil migration & the activation
of Th2-related immune responses. [9].

The purpose of this research was to evaluate
serum IL33's diagnostic utility in patients with
newborn sepsis. The current study was carried
out on 90 neonates, 45 of them have clinical
pictures suggesting neonatal sepsis with
positive acute phase reactant and positive
blood cultures (confirmed cases). It was found
that prematurity is the leading cause of
neonatal sepsis 15 cases (33.3%) Oxygen
delivery mechanism detected that most of the

cases were on nasal oxygen (44.4%) followed
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by CPAP 26.7%and mechanical ventilation
(13.3%).

Late-onset sepsis (LOS) was more common
than early-onset sepsis (EOS) (66.7% and
24.4% respectively).

Shehab EI-Din et al., [10] also reported that
LOS was more common than EOS (55.8% and
44.2% respectively) in their study in Mansoura
Egypt. In another study being performed in
NICUs of the Children’s Hospital of Ain
Shams University & that of EIl-Hussein
Al-Azhar Egypt,

early/late onset sepsis accounted for 35.4 &

Hospital, University,
64.6 percent, respectively [11]. It was also in
consensus with Aydemir et al., [12] who
informed that (52.0%) of the cases were
detected with LOS, whereas (48%) of the
EOS.

However, the opposite was documented by

newborns were diagnosed with

Paul et al.,, [13] EOS was observed more
(65%) than LOS (35%).
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Our results presented that neonatal sepsis was
more common in males than females (66.7%
and 33.3% respectively). These outcomes are
in agreement with a research by Ebrahem et
al., [14] who demonstrated that the percentage
of neonate males was 68.8% while females
were 31.1% and also agreed with a study by
Noha et al., [15] who showed that The
majority of those examined were male
(65.5%). In addition, our findings concurred
with Jemal et al.'s [17] finding that 53.5% of
patients were males. Specific pathogenic
variations have unknown causes as well as
their underlying mechanisms are obscure &
inadequately understood. It is influenced by
genetic, immune in addition to hormonal
factors, making it potentially complex.

There was a significant variance amongst
documented sepsis group & the control group
regarding weight. The mean weight of our
cases was (2.3+0.6) kg and (2.6+0.6) for the
control group. This result agreed with a trial
by Paul et al., [13] who initiated that (77.5%)
of neonates with sepsis had low birth weight
(<2500 g) and out of these (30%) had very low
birth weight (<1500g). And also agreed with a
study by Shehab EI-Din et al., [10] who
found that (69.7%) of neonates with sepsis had
low birth weights (<2500 g).

In the present research, TLC was significantly
higher in cases than in controls with a p-value
(0.043) while Hb was significantly decreased
in cases than in controls with a p-value (0.001)

and there was a mild difference regarding
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platelet levels, but it was non-significant with
P value (0.942) between the two groups. This
is in agreement with the trial by Ebrahem et
al., [14] showed a significantly increasing
mean of WBC count in the sepsis cases group
as opposed to the control group (13.61 + 0.68
versus 8.54 = 0.39 x103/mm3, respectively).
While the outcomes of the platelets count
mean were not significantly reduced in the
sepsis individuals group equated to the control
group (257.98 + 15.16 versus 269.51 = 9.46
x109/L). This finding is also consistent with
another investigation conducted in Baghdad
by Abood [18], who found a variation in the
mean WBCs count between sepsis patients and
healthy controls. In addition, Yang et al. [19]
found that the mean WBC count was higher in
the sepsis group.

The outcomes of the present trial showed that
serum I1L33 levels were significantly higher in
neonatal sepsis individuals than in controls
(203.9+63.1 ng/ml&127.4+30.5 ng/dl
respectively) with a significant P value <0.001.
we also found that there was a significant role
of 1L33 in the prediction of sepsis at a cut off
more than 163.8 ng/dl with Sensitivity
91.11%, Specificity 95.6%, PPV 95.3%, and
NPV 91.5%. This agrees with the study by
Ebrahem et al., [14] detected the mean of IL-
33 in the sepsis neonates group compared to
the control group (250.28 + 15.75 versus
101.16 + 3.38 pg/ml). Our findings were
consistent with those of Halil et al.'s [17]

study on septic neonates in Turkey, which
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found a sharp rise in 1L-33 on the first day
after diagnosis, followed by a continuous
decline over time (days three as well as seven).
Our study concurred with Yang et al.'s [19]
comparison of the EOS group to the non-EOS
group, which revealed substantially higher
median levels of 1L-33 in the EOS group.

Our study showed statistically significant
increased serum levels of IL33 between
survivor neonates with sepsis relative to the
non-survivor group.

This result agrees with the study by
Nascimento et al., [20] in adults with sepsis
IL33 is elevated among survivors with sepsis
relative to the non-survivor group. And
pointed out that targeting 1L-33 could be an
effective treatment for immunosuppression
caused by sepsis. To determine the function of
IL33 in the treatment of neonatal sepsis, more
research is required.

The relatively small sample size in this single-
center study and just a single measurement of
IL 33 levels are the main study's limitations,
but its key strength is that we only included
neonates with sepsis that were confirmed by
blood culture.

5. Conclusion:

Serum IL33 may be used as a promising

biomarker for the diagnosis of neonatal sepsis.
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