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The aim of this study was to evaluate the MBL values and the associations and correlations between MBL
and different serum parameters of neonatal sepsis (procalcitonin, interleukin-6, C-reactive protein) in preterm
neonates. The results are in concordance with the studies that show the utility of procalcitonin, CRR IL-6 or

MBL as diagnostic markers of neonatal sepsis.
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Sepsis is normally defined as bacteremia combined
with systemic inflammatory response syndrome, but there
is no widely accepted definition for neonatal sepsis [1].
Neonatal sepsis is a severe and potentially dangerous
disease defined on the basis of clinical and laboratory study
which can develop rapidly and lead to increased morbidity
and mortality without a promptly and correctly treatment
[2]. Although it follows the discovery of rapid diagnostic
techniques, the basic problem still prevails. Many children,
both term and preterm have vague nonspecific symptoms
and the doctor must decide empiric antibiotic treatment
[3]. This decision must be taken quickly because currently
available tests are inaccurate and time consuming [4].
However, since the discovery of penicillin, this dilemma
has remained the same. Several hematological markers
such as white blood cell count (WBC) and neutrophil counts
were proposed and evaluated as diagnostic tests for
neonatal sepsis [5]. The interpretation of these tests is quite
complicated, because normal values are affected by
certain conditions, such as post-gestational age,
asphyxiation or maternal factors such as fever and
hypertension [6]. Therefore, a real challenge is now to
identify a specific and sensitive marker for early detection
of neonatal sepsis to avoid prolonged antibiotic therapy,
numerous days of hospitalization and mother-child
separation.

C-reactive protein is an acute phase reactant discovered
in 1930. The classical pentraxins CRP belongs to the family
of calcium-dependent plasma proteins [7]. There is arapid
increase in the concentration of IL-6 after exposure to the
bacteria that may precede even the increase in CRR IL-6 in
cord blood was consistently shown to be a sensitive marker
for the diagnosis of early onset neonatal sepsis (EONS),
with a sensitivity of 87-100 and 93-100% predictive values
[8]. IL-6 has the highest sensitivity (89%) and the predictive
value (91%) at the onset of infection, compared with other

biochemical markers, including CRP IL-1, TNF-a, and E-
selectin, but the sensitivity is reduced from 24 to 48 h (67
and 58%), as the serum IL-6 levels decreased rapidly and
become undetectable after 24 h [10]. Thus, CRP can be
regarded as a specific marker for LONS extremely useful,
but repeated measurements may be useful in the
treatment of neonatal sepsis especially in the first 48 h of
birth. Furthermore, it was suggested that CRP is a marker
for late onset neonatal sepsis (LONS) if determined in
combination with IL-6 [11].

Procalcitonin (PCT) is a protein with 116 amino acids
and molecular weight of 13 kDa, discovered 25 years ago
as a prohormone of calcitonin, produced by the thyroid C
cells and cleaved by intracellular proteolytic enzymes in
the PCT. It was suggested that postnatal physiological
values of PCT are most likely an endogenous synthesis
attributed to direct stress during the perinatal period or
adaptation to the environment [12]. Even physiological
maximum value of PCT is useful in diagnosing ectopic and
monitoring of the newborn at risk for infection. It has been
shown that PCT is useful not only in the diagnosis of sepsis,
but also in monitoring treatment response and prognosis
of newborns with neonatal sepsis [13].

Mannose-binding lectin (MBL), also named mannan-
binding protein (MBP) or mannose-binding protein is a
serum protein with an important role in the immune
response pattern recognition of pathogens [14]. A recent
study has shown that MBL had a sensitivity of 97% and a
specificity of 97% for the diagnosis of neonatal sepsis in
preterm infants.

Experimental part
Material and method

This prospective study included all infants admitted to
the Emergency County Hospital Timisoara, Department of
Neonatology in the period 2012 - 2013. The group of 37
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preterm was divided than into two groups, depending on
blood cultures. The first group (group 1) comprised 20
premature infants with positive cultures and other signs or
symptoms suggestive of neonatal sepsis (sepsis shown).
The second group (group 2) included 17 premature infants
with negative cultures and two or more clinical signs
suggestive of neonatal sepsis and abnormal hematological
values (suspected sepsis). Both groups were than
compared with a control group which included 18
premature infants with hyperbilirubinemia without
physiological and clinical data and biological infection
(without sepsis).

The clinical criteria of preterm neonates with neonatal
sepsis for inclusion in the study were:

- maternal risk factors, such as fever or rupture of
membranes> 24 h;

- neonatal history: low birth weight (<2500 g), preterm
delivery (<37 weeks);

- signs and symptoms of sepsis: food intolerance,
lethargy, temperature instability, apnea, respiratory distress
syndrome, seizures, tachypnea, bradycardia, abdominal
distension and vomiting.

Data were collected on standard forms which detailed
the medical history, nine clinical signs known to be
associated with neonatal sepsis and laboratory values.
Personal data: age, gender. Physical examination of
premature neonates consisted of measuring length,
weight, Apgar score, thoracic and cranial perimeter.
Because clinical signs are considered subjective, we
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the group with negative cultures (p = 0.872) and
significantly lower than the group of preterm positive
cultures (p <0.001). Also procalcitonin values were
significantly lower for the group of preterm with negative
cultures, compared to those with positive cultures
(p<0.001), suggesting that premature infections influenced
the increased values of procalcitonin (table 1).

It has been noticed that IL-6 values were significantly
lower for the control group compared with the other 2
groups (p <0.001), also for lot with negative cultures from
that with positive cultures (p <0.001), suggesting that
infant infection influenced the increase of IL-6 (table 1).

The MBL values were significantly increased in the
control group compared to the group with negative culture
and compared to the group of preterm with positive
cultures (p <0.001). Furthermore, the values of MBL were
significantly higher for the group with negative cultures
from that of positive cultures (p <0.001), which indicated
that premature sepsis influenced the decline of MBL levels
(table 1).

It has been observed that the values of MBL were
strongly correlated with the IL-6 (r=0.609, p < 0.001) (fig.
1) and procalcitonin (r=0.758, p < 0.001) values (fig. 2).

In this study the values of MBL = 0.7 mg/mL is considered
to be low and the optimal cut-off value for MBL deficiency
was found 0.7 mg / mL. It was found that the area under
the ROC curve is 0.842. It was found that MBL values below
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The values of procalcitonin values were low, but
statistically insignificant for the control group compared to
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Fig. 2. Correlation between MBL and procalcitonin
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predictive value of 90.91% (fig. 3).

In neonatology units is essential a rapid diagnosis of
neonatal sepsis and the causes of its appearance, using
modern methods and rapid clinical diagnosis, in order not
to lose valuable time and start appropriate treatment. The
delay in recognizing neonatal sepsis can cause multi-organ
dysfunction and death invariably. There are various
diagnostic tests used for rapid diagnosis of neonatal sepsis.
It is absolutely necessary the differentiation of premature
without infection or with infection using serum markers
such as procalcitonin, CRP, IL-6 or MBL. This study showed
that the values of procalcitonin, IL-6 and CRP were
significantly increased in premature infants with positive
cultures as compared to the group of premature infants
with negative cultures and control group. On the contrary,
the highest values of MBL were observed in control group
compared to the groups of premature infants with negative
and positive cultures. Our results are in concordance with
difference studies that showed the utility of procalcitonin,
CRR IL-6 or MBL as diagnostic markers of neonatal sepsis.
Moreover, the cytokines and chemokines, such as
interleukin IL-6 and IL-8 have demonstrated that they can
have good utility as markers in diagnosis of early neonatal
sepsis, while the acute phase reactants, such as C-reactive
protein and procalcitonin have superior diagnostic
properties during late sepsis [15].

A systematic review and meta-analysis of 29 studies
suggested that serum PCT has a very good diagnostic
accuracy (AUC = 0.87) for the diagnosis of neonatal sepsis
[16]. In infants with very low birth weight was observed
that serum PCT> 2.4 ng/mL require empiric antibiotic
treatment established quickly, while infants with normal
weight and value of PCT d” 2, 4 ng/mL low risk of neonatal
sepsis [17]. Other studies have claimed that serum
procalcitonin is superior to CRP for early diagnosis of
neonatal sepsis in detecting and assessing the severity of
response to therapy [18, 19].

The results of our study were in conformity with different
other studies which have shown that neonates with sepsis
had significantly higher IL-6, CRP, procalcitonin compared
with infants who have sepsis. Combining measuring PCT
and IL-6 increased sensitivity to 88%, and the combination
PCT and CRP increased sensitivity to 82% [18, 20-22].
Therefore, the combination of simultaneous determination
of IL-6, CRP and PCT appears to be predictive for the
diagnosis of early-onset sepsis.
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IL-6 values were significantly increased in the group of
positive cultures compared with preterm premature lot of
negative cultures (p <0.001), and compared to the control
group, which indicated that infection of the newborn might
increase IL-6. Similar to this study other studies have shown
that in infants with large numbers of leukocytes and
suspected sepsis, IL-6 level was high, with a greater
sensitivity (85.71%) and a negative predictive value
(95%). IL-6 has been shown to have high sensitivity
(76.9%), specificity (73.68%), positive predictive value
(80%) and negative predictive value (70%) in cases of
suspected sepsis with elevated CRP values . Therefore, it
can be considered that IL-6 is an extremely useful marker
for early detection of sepsis [22, 23].

The MBL values were significantly increased compared
in the control group compared to the group with negative
culture and compared to the group of preterm with positive
cultures. Furthermore, the values of MBL were significantly
higher for the group with negative cultures from that of
positive cultures, which indicated that premature sepsis
influenced the decline of MBL levels. However genetic
factors might influence the values of MBL. A new meta-
analysis further indicated that MBL polymorphisms could
be associated with the susceptibility to sepsis [24]. Another
meta-analysis which evaluated the association between
serum levels of MBL and the development of sepsis
observed a crucial contribution of serum MBL in infants
with sepsis [25].

Conclusions

MBL values were inversely strongly and significantly
correlated with the IL-6 and procalcitonin values, suggesting
that combined determination of these markers increase
the rapidity of diagnostic. A better understanding of the
pathogenesis of neonatal sepsis will help to develop
therapeutic strategies for reducing mortality of this age
group.

References

1.ZEA-VERA A, OCHOA TJ. Challenges in the diagnosis and management
of neonatal sepsis. Journal of tropical pediatrics. 2015;61(1):1-13.
2.INCE Z. Diagnosis of neonatal sepsis: what the clinician expects,
what the laboratory tells. Clinical biochemistry. 2014;47(9):754-5.
3.DONG Y, SPEER CP. Late-onset neonatal sepsis: recent
developments. Archives of disease in childhood Fetal and neonatal
edition. 2015;100(3):F257-63.

4.0BIERO CW, SEALE AC, BERKLEY JA. Empiric treatment of neonatal
sepsis in developing countries. The Pediatric infectious disease
journal. 2015.

5.KAUFMAN D, FAIRCHILD KD. Clinical microbiology of bacterial and
fungal sepsis in very-low-birth-weight infants. Clinical microbiology
reviews. 2004;17(3):638-80, table of contents.

6.CHIESA C, PANERO A, OSBORN JF, SIMONETTI AF, PACIFICO L.
Diagnosis of neonatal sepsis: a clinical and laboratory challenge.
Clinical chemistry. 2004;50(2):279-87.

7.MANNAN MA, SHAHIDULLAH M, NOOR MK, ISLAM F, ALO D, BEGUM
NA. Utility of C-reactive protein and hematological parameters in the
detection of neonatal sepsis. Mymensingh medical journal : MMJ.
2010;19(2):259-63.

8.PROCIANOY RS, SILVEIRA RC. The role of sample collection timing
on interleukin-6 levels in early-onset neonatal sepsis. Jornal de
pediatria. 2004;80(5):407-10.

9.CERNADA BADIA M, ROQUES SERRADILLA V, VENTO TORRES M.
[Interleukin-6 and diagnosis of neonatal sepsis: Some clarifications].
An Pediatr (Barc). 2010;73(2):104-5; author reply 5-6.

10.CERNADA M, BADIA N, MODESTO V, ALONSO R, MEJIAS A,
GOLOMBEK S, et al. Cord blood interleukin-6 as a predictor of early-
onset neonatal sepsis. Acta paediatrica. 2012;101(5):e203-7.

http://www.revistadechimie.ro 559



11.DILLI D, OGUZ SS, DILMEN U, KOKER MY, KIZILGUN M. Predictive
values of neutrophil CD64 expression compared with interleukin-6
and C-reactive protein in early diagnosis of neonatal sepsis. Journal
of clinical laboratory analysis. 2010;24(6):363-70.

12.ALTUNHAN H, ANNAGUR A, ORS R, MEHMETOGLU . Procalcitonin
measurement at 24 hours of age may be helpful in the prompt diagnosis
of early-onset neonatal sepsis. International journal of infectious
diseases : NID : official publication of the International Society for
Infectious Diseases. 2011;15(12):e854-8.

13.SANTUZ P, SOFFIATI M, DORIZZI RM, BENEDETTI M, ZAGLIA F,
BIBAN P. Procalcitonin for the diagnosis of early-onset neonatal sepsis:
amultilevel probabilistic approach. Clin Biochem. 2008;41(14-15):1150-
5.

14.DE PASCALE G, CUTULI SL, PENNISI MA, ANTONELLI M. The role
of mannose-binding lectin in severe sepsis and septic shock.
Mediators of inflammation. 2013;2013:625803.

15.LAM HS, NG PC. Biochemical markers of neonatal sepsis. Pathology.
2008;40(2):141-8.

16.VOULOUMANOU EK, PLESSA E, KARAGEORGOPOULOS DE,
MANTADAKIS E, FALAGAS ME. Serum procalcitonin as a diagnostic
marker for neonatal sepsis: a systematic review and meta-analysis.
Intensive care medicine. 2011;37(5):747-62.

17.AURITI C, FISCARELLI E, RONCHETTI MP, ARGENTIERI M,
MARROCCO G, QUONDAMCARLO A, et al. Procalcitonin in detecting
neonatal nosocomial sepsis. Archives of disease in childhood Fetal
and neonatal edition. 2012;97(5):F368-70.

18.BLOMMENDAHL J, JANAS M, LAINE S, MIETTINEN A, ASHORN P.
Comparison of procalcitonin with CRP and differential white blood

560 http://www.revistadechimie.ro

cell count for diagnosis of culture-proven neonatal sepsis. Scandinavian
journal of infectious diseases. 2002;34(8):620-2.

19.KOKSAL N, HARMANCI R, CETINKAYA M, HACIMUSTAFAOGLU M.
Role of procalcitonin and CRP in diagnosis and follow-up of neonatal
sepsis. The Turkish journal of pediatrics. 2007;49(1):21-9.
20.ABDOLLAHI A, SHOAR S, NAYYERI F, SHARIAT M. Diagnostic Value
of Simultaneous Measurement of Procalcitonin, Interleukin-6 and hs-
CRP in Prediction of Early-Onset Neonatal Sepsis. Mediterranean
journal of hematology and infectious diseases. 2012;4(1):e2012028.
21.BHARGAVA M, SALUJA S, SINDHURI U, SARAF A, SHARMA P. Elevated
mean neutrophil volume+CRP is a highly sensitive and specific
predictor of neonatal sepsis. International journal of laboratory
hematology. 2013.

22.NOOR MK, Shahidullah M, Mutanabbi M, Barua C, Mannan MA,
Afroza S. Comparison between CRP and IL-6 as early markers of
neonatal sepsis. Mymensingh medical journal : MMJ. 2008;17(2
Suppl):S72-6.

23.CELIK IH, DEMIREL G, ERDEVE O, DILMEN U. Value of different
markers in the prompt diagnosis of early-onset neonatal sepsis.
International journal of infectious diseases : JID : official publication
of the International Society for Infectious Diseases. 2012;16(8):e639.
24.ZHANG AQ, YUE CL, PAN W, GAO JW, ZENG L, GU W, et al. Mannose-
binding lectin polymorphisms and the risk of sepsis: evidence from
a meta-analysis. Epidemiol Infect. 2014;142(10):2195-206.

25.GAO DN, ZHANG Y, REN YB, KANG J, JIANG L, FENG Z, et al.
Relationship of serum mannose-binding lectin levels with the
development of sepsis: a meta-analysis. Inflammation. 2015;38(1):338-
a7

Manuscript received: 17.07.2015

REV.CHIM.(Bucharest)¢ 674 No.3 ¢ 2016



