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ABSTRACT
Background: Mannose-binding lectin (MBL) is a component of innate immunity and
particularly important in neonates in whom adaptive immunity is not yet completely
developed. MBL deficiency and MBL is associated with an opsonization defect and

have been associated with recurrent infections.

Obijectives: The aim of our study was to determine whether serum MBL levels could

serve as markers for predicting neonatal sepsis in neonatal intensive care (NICU).

Patients and Methods: This case- control study was conducted on 75 neonates
classified into 3 groups: The first group (septic) included 30 neonates who had clinical
and laboratory signs of neonatal sepsis.. The second group (suspected) included 30
neonates who had clinical not laboratory signs of neonatal sepsis. The third group
(control) included 15 healthy neonates who had no clinical nor laboratory signs of

neonatal sepsis ELISA technique was used for measuring MBL serum concentration.

Results: Serum MBL levels were significantly lower in the neonates with sepsis or
suspected than in the control group. MBL had high sensitivity and specificity values to

detect sepsis.

Conclusion: MBL serum level could be considered a sensitive and specific marker for
prediction of neonatal sepsis. Neonates with significant decrease in MBL are at

increased risk for developing sepsis and septic shock.

Key words: mannose-binding lectin, newborn infants, sepsis.
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INTRODUCTION

Neonatal sepsis is a leading
cause of neonatal morbidity and
mortality, particularly in the
developing countries. Delays in
the identification and treatment of
neonatal sepsis are among the
main contributors to the high
mortality (Gebremedhin et al.,
2016).

Neonatal sepsis is defined as a
clinical syndrome of bacteremia
with systemic signs and symptoms
of infection in the first 4 weeks of
life. When pathogenic bacteria
gain access into the blood stream,
they may cause overwhelming
infection without much
localization (septicemia) or may
be predominantly localized to the
lung (pneumonia) or the meninges
(meningitis) (Mohamed NG et
al., 2016).

According to the international
pediatric sepsis consensus
conference of neonatal sepsis, it is
defined as systemic inflammatory
response syndrome in the presence
of or as a result of suspected or
proven infection in a neonate.
Infection could be of bacterial,
viral, or fungal origin. Neonatal
sepsis  encompasses  various
systemic  infections of the
newborn, such as septicemia,
meningitis, pneumonia, arthritis,
osteomyelitis etc. (Stefanovic,
2011).
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Neonatal sepsis remains a
major and commonest cause of
death in the newborns around the
world. As per the WHO reports,
around 1 million deaths occurring
globally per year are due to
neonatal sepsis and that 42% of
these deaths are in the 1st week of
life. Thus, neonatal sepsis is a
relevant public health issue (Gajul
et al., 2015).

Depending on the onset age of
the disease, neonatal sepsis is
divided into early neonatal sepsis
or late onset sepsis. Early neonatal
sepsis (EOS) is mainly due to
organisms acquired before and
during delivery (or maternal fetal
infection), whereas late onset
sepsis (LOS) is due to organisms
acquired after delivery from the
environment  (nosocomial  or
community sources)
(Gebremedhin et al., 2016).

The diagnosis of neonatal
sepsis is challenging because the
clinical signs including changes in
body temperature and tachycardia
are nonspecific, and there is no
single 1ideal reliable marker
available for the diagnosis
(Krishnaveni et al., 2016).

Mannose Binding Lectin
(MBL) is a key molecule in innate
immunity, this acute phase
protein, synthesized in the liver,
binds to various microorganisms
and damaged cells and destroys
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them by  opsonization  of
aggressive agents and activation of
the complement by relevant serine
associated proteases
(Asgharzadeh et al., 2015).

Consecutively, MBL could play a
critical role in the first line defence
during the neonatal period, when the
maternal-derived antibodies
disappear and the child’s own
immune system is immature (Auriti
et al., 2017).

Circulating MBL concentrations
and functional activity are correlated
with common genetic variants in the
MBL2 gene. Three single nucleotide
polymorphisms in codons 52, 54 and
57 of exon -1 lead to reduced
functional plasma MBL
concentrations (Xue et al., 2017).

PATIENT AND METHODS

This prospective study was
carried out at neonatal intensive
care unit (NICU) of Al-Hussein
and Bab Al-Sheeria Hospital Al-
Azhar University, 75 neonates
were enrolled in the study which
was subdivided in to 3 groups,The
first group(septic) included 30
neonates who had clinical and

laboratory signs of neonatal
sepsis.. The second
group(suspected) included 30

neonates who had clinical not
laboratory signs of neonatal
sepsis. The third group(control)
included 15 healthy neonates who
had no clinical nor laboratory
signs of neonatal sepsis all were
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admitted to NICU between March
2018 and Octobar 2018.

Consent was obtained from the
parents of all the subjects of the
study, the study were approved by
the ethics committee of Faculty of
Medicine, Al-Azhar University.

Inclusion criteria:

Any neonate presented with
clinical signs of neonatal sepsis in
form of:

* Temperature instability, poor
suckling and not doing well.

Respiratory signs: increases
oxygen requirement, apnea,
cyanosis, intercostal retractions,
tachypnea or grunting.

 Circulatory signs: weak pulses,

delayed capillary refill,
hypotension, tachycardia or
shock.

» GIT signs: abnormal distension,
diarrhea, bloody stool, feeding

intolerance, hepatomegaly or
jaundice.

* Neurological signs: irritability,
hypotonia or lethargy.

. Hypoglycemia or
hyperglycemia.

» Petechiae, bleeding (with

thrombocytopenia) or DIC.
Exclusion criteria:
* Major congenital anomalies.

* Chromosomal abnormalities.
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« Infants of diabetic mother.

. Hypoxic ischemic
encephalopathy.

All neonates included in the study
were subjected to:

1. History taking:

* Obstetric history (previous
sibling death, previous
admission to NICU,etc.).

* Prenatal history (diabetes
mellitus,  maternal  fever
>38°C, maternal UTI, etc.).

 Natal history (PROM,
maternal fever, prolonged 2nd
stage of labor, etc.).

* Postnatal history (low Apgar
score, respiratory  distress,
Cyanosis, jaundice,
fever, etc.).

* Present history which includes
symptoms of sepsis.

* History of antibiotics given
(type, doses and duration).

2. Thorough clinical
examination:

* Weight, length and head
circumference measurement.

* GA assessment: using new
Ballard score.

. Vital signs (pulse,
temperature, blood pressure
and respiratory rate).
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Complete clinical examination
to detect clinical signs of
sepsis.

Temperature instability, poor
suckling and not doing well.

Skin signs: Pallor, cyanosis,
rashes, petechiae, mottling,
sclerema, Jaundice and
umbilical stump infection.

Respiratory signs: increases
oxygen requirement, apnea,
cyanosis, intercostal
retractions,  tachypnea or
grunting.

Circulatory  signs: weak
pulses, delayed capillary
refill, hypotension,
tachycardia or shock.

GIT  signs:  abnormal
distension, diarrhea, bloody
stool, feeding intolerance,
hepatomegaly or jaundice.

* Neurological signs: irritability,

hypotonia or lethargy.

Petechiae, bleeding (with
thrombocytopenia) or DIC.

3. Investigations:

» Complete blood count.

* Blood culture.

* Blood urea nitrogen.

* Creatinin.

e Liver function test.

* Arterial blood gases.



Al-Azhar Journal of Ped. Vol. 22 No. 44 April. 2019
* Chest X-ray Mannose  binding  lectin.The
samples were submitted

* C-reactive protein (CRP).

* Serum mannose binding lectin
(MBL) level by ELISA.

Measurement of serum mannose
binding lectin level:

Sample collection: Four
milliliters of venous bloodwere
collected on EDTA; 2 ml was left
clotted to be separated for CRP.
Other 2 ml was used for assuring

immediately to centrifugation for
15minutes. The plasma was
obtained and stored at -20°C, for
assessing Mannose binding lectin.
Determination of plasma Mannose
binding lectin levels by ELISA
technique Plasma  Mannose
binding lectin level was assessed
by an ELISA methodology using
Mannose binding lectin (human
kit Tomaiuolo et al., 2012).

RESULTS

Table (1): Comparison between studied groups as regard demographic

data
Sepsis Suspected | Control | ANOVA
Groups group group group p-value
(N=30) (N=30) | (N=15)
GA Mean 33.00 33.81 34.7 0.1
+SD 2.89 3.19 1.79
Post Mean 9.87 11.35 9.27 0.4
natal age | +SD 5.56 4.92 6.99
Sex Male | 16(53.3%) 14 8 0.8
(46.7%) | (53.3%)
Female | 14 (46.7%) 16 7
Mode of CS 25 (83.3%) | 24 (80%) 12 0.9
delivery (80%)
NVD 5(16.7%) 6 (20%) | 3 (20%)
Weight Mean 2556.67 2724.84 2976.0 0.3
(gm) +SD 964.34 841.39 | 264.11

This table shows no statistical significant difference (p-value > 0.05)
between studied groups as regard GA, post natal age, sex, mode of delivery and

weight.

Table (2): Comparison between studied groups as regard clinical data
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This table shows:

Groups Sepsis Suspected Control ANOVA
(N =30) (N =130) (N=15) p-value
Temp. inst. Positive 19 (63.3%) 18 (60%) 0 (0%) <0.001*
Negative | 11 (36.7%) 12 (40%) 15 (100%)
Lethargy Positive 19 (63.3%) | 17 (56.7%) 0 (0%) <0.001*
Negative | 11(36.7%) | 13 (43.3%) | 15 (100%)
Prolonged CRT | Positive 16 (53.3%) | 14 (46.7%) 0 (0%) 0.002%*
Negative | 14 (46.7%) | 16(53.3%) | 15 (100%)
Poor suckling Positive 16 (53.3%) 15 (50%) 0 (0%) 0.001%*
Negative | 14 (46.7%) 15 (50%) 15 (100%)
Irritability Positive 10 (33.3%) 12 (40%) 0 (0%) 0.02%%
Negative | 20 (66.7%) 18 (60%) 15 (100%)
Hypotonia Positive 15 (50%) 16 (53.3%) 0 (0%) 0.001%*
Negative 15 (50%) 14 (46.7%) | 15 (100%)
Apnea Positive 16 (53.3%) | 17 (56.7%) 0 (0%) 0.001%*
Negative | 14 (46.7%) | 13 (43.3%) | 15 (100%)
Tachypnea Positive 23 (76.7%) | 23 (76.7%) 3 (20%) <0.001*
Negative 7 (23.3%) 7 (23.3%) 12 (80%)
Retraction Positive 19 (63.3%) 15 (50%) 0 (0%) <0.001*
Negative | 11 (36.7%) 15 (50%) 15 (100%)
Grunting Positive 15 (50%) 15 (50%) 0 (0%) 0.002%*
Negative 15 (50%) 15 (50%) 15 (100%)
Cyanosis Positive 19 (63.3%) | 11 (36.7%) 0 (0%) 0.02%%
Negative | 11 (36.7%) | 19(63.3%) | 15 (100%)
Abd. Distention | Positive 10 (33.3%) 7 (23.3%) 0 (0%) 0.04%*
Negative | 20 (66.7%) | 23 (76.7%) | 15 (100%)
Feeding int. Positive 10 (33.3%) 7 (23.3%) 0 (0%) 0.04%%*
Negative | 20 (66.7%) | 23 (76.7%) | 15 (100%)

**: p-value < 0.05 is considered significant. *: p-value < 0.001 is highly significant.

Highly
difference

statistical
(p-value

significant
< 0.001)

between studied groups as regard

regards temperature

instability,

lethargy, tachypnea, retraction.
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+ Statistically significant difference
(p-value < 0.05) between studied
as  regard
intolerance, abdominal distention,
Cyanosis,
hypotonia,

groups

grunting,
irritability,

suckling, prolonged CRT.

feeding

apnea,
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Table (3): Comparison between studied groups as regard laboratory data

Sepsis Suspected Control ANOVA
Groups group group group p-value
(N=30) (N =30) (N=15)
Hb (g/dl) Mean 11.28 14.78 15.00 <0.001*
+SD 2.74 2.11 1.72
TLC (x103/ul) | Mean 20.59 13.27 11.69 0.001%*
+SD 11.24 6.99 4.64
PLT (x103/ul) | Mean 137.10 291.55 261.60 <0.001*
+SD 75.35 104.90 83.96
T Mean 0.24 0.13 0.13 <0.001*
+SD 0.06 0.01 0.01
Urea (mg/dl) Mean 68.30 27.61 29.00 <0.001*
+SD 31.83 7.07 7.88
Creat (mg/dl) Mean 0.87 0.68 0.64 0.003%*
+SD 0.29 0.20 0.18
AST (U/L) Mean 73.33 21.71 23.93 <0.001*
+SD 38.89 5.73 6.58
ALT (U/L) Mean 73.67 26.90 27.33 <0.001*
+SD 41.26 5.80 6.08
ALB (g/dl) Mean 3.22 4.41 3.47 0.5
+SD 0.46 6.06 0.57
TSB (mg/dl) Mean 12.52 11.68 12.08 0.8
+SD 6.58 2.27 1.78
DSB (mg/dl) Mean 2.26 0.95 0.99 0.4
+SD 6.65 0.16 0.19
CRP (mg/dl) Mean 41.43 4.32 3.80 <0.001*
+SD 38.69 1.50 1.31

**: p-value < 0.05 is considered significant. *: p-value < 0.001 is highly significant.

This table shows:

* Highly statistical significant + Statistically significant difference
difference (p-value < 0.001) (p-value < 0.05) between studied
between studied groups as regard groups as regard TLC and creat.
Hb, PLT, I/T, urea, AST, ALT
and CRP.
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Table (4): Comparison between studied groups as regard MBL
Sepsis | Suspected | Control | ANOVA

group group group p-value
Grou (N= | N=30) | (N=15)
30)

MBL | Mean | 447.67 | 376.90 | 603.06 | <g¢.001*
+SD | 153.1 | 1616 | 2164

*: p-value < 0.001 is considered highly significant.

This table shows highly statistical significant difference (p-value < 0.001)
between studied groups as regard MBL.

Table (5): Correlation study between MBL and other studied parameters
(CRP, GA, TLC, I/T, PLT, weight and post natal age) in
suspected group

. Suspected group (r) p-value
Variables

MBL vs GA 0.01 0.9

MBL vs TLC -0.03 0.8

MBL vs PLT 0.06 0.8

MBL vs I/T -0.2 0.4

MBL vs CRP 0.1 0.5
MBL vs post natal age -0.7 0.09
MBL vs WT 0.2 0.1

(r): Pearson correlation coefficient.

This table shows on statistical significant (p-value > 0.05) correlation
between MBL and other studied parameters (CRP, GA, TLC, I/T, PLT,WT and
post natal age) in suspected group.
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Table (6): Correlation study between MBL and other studied parameters
(CRP, GA, TLC, I/T, PLT, weight and post natal age) in sepsis

group
Sepsis group (r) p-value
Variables
MBL vs GA 0.5 0.01*
MBL vs TLC -0.3 0.1
MBL vs PLT 0.3 0.1
MBL vs I/T -0.5 0.002*
MBL vs CRP -0.4 0.04*
MBL vs post natal age 0.05 0.8
MBL vs WT -0.3 0.2

(r): Pearson correlation coefficient.

*: p-value < 0.05 is considered significant.

This table shows:

* Statistically significant (p-value <
0.05) Positive correlation (r = 0.5)
between MBL and GA in sepsis
group.

» Statistically significant (p-value <
0.05) Negative correlation (r
0.5) between MBL and I/T in sepsis
group.

* Statistically significant (p-value <
0.05) Negative correlation (r
0.4) between MBL and CRP in
sepsis group.

* No statistical significant (p-value
> (.05) Positive correlation (r = 0.3)
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between MBL and PLT in sepsis
group.

« Statistically significant (p-value <
0.05) Negative correlation (r
0.3) between MBL and TLC in
sepsis group.

* No statistical significant (p-value
> 0.05) Positive correlation (r =
0.05) between MBL and post natal
age in sepsis group.

* No statistical significant (p-value
> (0.05) Negative correlation (r = -
0.3) between MBL and post natal
age in sepsis group.
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Table (7): Diagnostic performance of MBL in discrimination of sepsis
group and control group

Area under e . ops s
Cut off the curve Sensitivity Specificity PPV | NPV | p-value
70.6 | 76.9

<601.5 0.7 80 % 66.7 % % % 0.01
PPV: positive predictive value.

NPV: negative predictive value.

Using roc curve, it was shown 601.5, with 80% sensitivity, 66.7%
that MBL can be wused to specificity, 70.6% PPV and 76.9%
discriminate between sepsis and NPV.
controls at a cutoff level of <

150-

> 1001

IZ

. —

0

3

") 50-

0+ T T T T

!
0 20 40 60 80 100
100% - Specificity%

Figure (1): ROC curve between sepsis group and control group as regard
MBL
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Table (8): Diagnostic performance of MBL in discrimination of suspected
group and control group

Area under e e P
Cut off the curve Sensitivity | Specificity) PPV NPV | p-value
<641 | 0.8 90 % 60 % 69.2 % | 85.7 % | 0.001

PPV: positive predictive value.

NPV: negative predictive value.

Using roc curve, it was shown that with  90%  sensitivity,  60%
MBL can be used to discriminate specificity, 69.2% PPV and 85.7%
between suspected group and NPV.

controls at a cutoff level of < 641,

100- o o o o o 0
—
80-
>
S 60-
.*é
S 40-
"
20
0 I I I I

0 20 40 60 80 1(I)0
100% - Specificity%

Figure (2): ROC curve between suspected group and control group as
regard MBL
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DISCUSSION

Neonatal sepsis remains one of
the leading causes of morbidity
and mortality both among term
and preterm infants. Although
advances in neonatal care have
improved survival and reduced
complications in preterm infants,
sepsis still contributes
significantly to mortality and
morbidity among very-low-birth-
weight (VLBW, <1500 g) infants
in Neonatal Intensive Care Units
(NICUs) (Shah and Padbury,
2014).

In the present study, clinical
evaluation of neonates with sepsis
revealed that feeding intolerance
(33.3%),  respiratory  distress
(76.7%), Hypotonia (50%), poor
suckling  (53.3%), abdominal
distension (33.3%), poor perfusion
(53.3%), temperature instability
(63.3%) and lethargy (63.3%)
were the most common clinical
presentations.

In the present study, clinical
evaluation of suspected neonates
revealed that feeding intolerance
(23.3%),  respiratory  distress
(76.7%), Hypotonia (53.3%), poor
suckling (50%), abdominal
distension (23.3%), poor perfusion
(46.4%), temperature instability
(60%) and lethargy (56.7%) were
the most common clinical
presentations.
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In the study of (Ilke et al.,
2010) poor feeding (73%) was
the most frequent presentation ,
followed by depressed newborn
reflexes (65%), hypotonia (52%),
lethargy  (44%), tachypnea
(42%), jaundice (33%), and fever
(31%) respectively.

In the current study, we found
that there was no significant
statistical ~ difference  between
septic, suspected and control
groups as regard sex. The same
results were observed in the study
of (Abdel-Hady and Zaki, 2003)
(Betty and Inderpreet, 2005),
there was no significant statistical
difference as regard post natal age,
weight in grams this was in
agreement with the study of
(Dzwonek AB et al., 2008). There
was no significant statistical
difference as regard mode of
delivery this came in agreement

with (Xue et al., 2017).
In the current study there is
highly significant decrease in

hemoglobin (Hb) levels among
sepsis group in agreement with the
study of (Dhananjay BS and
Sunil KN., 2011). Also there is
highly significant increase in the
total leucocytic count (TLC)
among sepsis group this came in
agreement with the study of
(Mohamed WA and Saeed MA,
2012). Highly significant
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reduction in the platelets count
(PLT) among sepsis group this
came in agreement with the study
of (Mondal SK et al., 2012) and
highly significant increase in I/T
ratio among cases group. This
came in agreement with the study
of (Narasimha and Kumar MLH,
2011).

In the current study, our results
revealed that CRP level was
significantly higher in sepsis
group with Mean +SD (41.43
+38.69 mg/L) compared to
suspected group with Mean +SD
(4.3 +1.50mg/L) and control group
with Mean +SD (3.80 + 1.31
mg/L) MBL level was
significantly lower in patients
group with Mean +SD (447.67+
153.1 ng/ml) compared to
suspected group with Mean +SD
(376.90+ 161.6 ng/ml) control
group with Mean +SD (603.06 +

2164 ng/ml). This came in
agreement with the study of
(Frakking et al., 2007),
(Benedetti et al., 2007),

(Mohamed WA, Saeed MA,
2012) and (Ozkan et al., 2012).

In the current study, There was
no significant correlation between
MBL level and post natal age,
platlet, there was significant
positive  correlation  between
serum MBL and G.A in patients
group This came in agreement
with the study of (Hilgendorff A
et al, 2005), there was no
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correlation between MBL level
and birth weight This came in
agreement with the study of (Xue
et al, 2015) was significant
negative correlation between MBL
and L.T ratio As (Rodwell et al.,
1993).

In the current study results
showed that sensitivity of MBL in
diagnosis of neonatal sepsis was
80% in septic group but 90% in
suspected group and specificity of
MBL was 66.7% in septic group
compared to 60% in suspected
group. This came in agreement
with the study of (Frakking F et
al., 2007).

CONCLUSION

MBL serum level could be
considered a sensitive and specific
marker for prediction of neonatal
sepsis. Neonates with significant
decrease in MBL are at increased
risk of developing sepsis.

Recommendations

1. Neonates with low MBL plasma
levels appear to be at increased
risk of sepsis. Therefore, MBL
measurements might be used to
identify which neonates are
prone for infections and to be
an early predictor of neonatal
sepsis.

Large, well-designed
prospective  studies  should
confirm the association between
low MBL plasma levels and
development of neonatal sepsis
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in different gestational ages and
consolidate the value of serum
mannose binding lectin (MBL)
as an early predictor of neonatal
sepsis.

. Further studies are needed to
study the relation between MBL
and other neonatal diseases.

. Measurement of serum MBL in
other neonatal diseases is
needed to estimate the value of
serum MBL level as early
indicator for diagnosis of these
diseases.

Considering that the
substitution therapy with MBL
1S now available and safe, we
recommend further studies to
provide the rationale for a
controlled trial to evaluate the
efficacy of early administration
of MBL in the management of
neonatal sepsis associated with
low serum MBL levels.
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