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ABSTRACT
Correlation was sought between serum intestinal fatty acid binding protein (I-FABP), blood routine examination indexes, and necrotizing ente-
rocolitis (NEC) disease classification. According to Bell-NEC grade, 86 children with NEC were divided into mild group (46 cases) and severe
group (40 cases). Serum I-FBAP and blood routine indices including white blood cells (WBC), platelets (PLT), neutrophils and lymphocytes were
determined. Serum levels of I-FABP and WBC in severe group were higher than those in mild group (both p <0.001), and serum level of PLT
was lower than that in mild group (p <0.001). NEC grade was positively correlated with I-FABP and WBC (r=0. 930, p <0.001; r=0. 946, p
<0.001), negatively correlated with PLT (r=-0. 602, p <0.001), and had weak correlation with neutrophils and lymphocytes (r=0. 186, p=0.
087; r=0. 072, p=0. 509). In conclusion, serum levels of I-FABP, WBC and PLT were correlated with the severity of NEC in children, which could
be used as a reference index to judge prognosis of NEC children.
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Necrotising enterocolitis (NEC) is a serious life-threatening disease
in the neonatal stage. Clinically, abdominal distension, vomiting,
hematochezia and severe shock are the main clinical manifesta-
tions. Abdominal X-ray examination is characterised by cystic gas
accumulation in intestinal wall.

Children with mild NEC have a good prognosis, while children with
severe NEC may die, if they are not treated in time. Therefore, early
diagnosis of NEC is very important for the treatment and prognosis.
The onset of NEC may be related to intestinal mucosal ischemia and
hypoxia, and relative reduction of blood supply or bacterial infection
in children.1 However, there is a lack of effective and feasible diag-
nostic  methods  for  the  reversible  period  of  intestinal  mucosal
ischemia, which makes it difficult for NEC children to be treated in
time.

At present, the early diagnosis of NEC is mainly based on clinical mani-
festations and imaging results; but sometimes it lacks specificity,
such as non-specific manifestations, unstable body temperature,
feeding  intolerance,  vomiting,  abdominal  distension,  hema-
tochezia, and low blood perfusion pressure, which are sometimes
difficult  to  distinguish  from  intestinal  obstruction  induced  by
gastrointestinal  peristalsis  disorder,  electrolyte  disorder  or
septicemia of premature infants.2
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Although intestinal loop dilatation, intestinal wall gas accumulation,
and portal vein gas accumulation are specific changes of NEC on
abdominal X-ray plain films, they are often atypical in the early stage.

White blood cells (WBC), platelets (PLT) and other indicators are clin-
ical  blood  routine  examination  indicators,  which  can  reflect  the
pathogenesis of systemic infection in NEC children, but it is difficult
to accurately reflect the degree of intestinal epithelial cell injury and
necrosis.3 Intestinal fatty acid binding protein (I-FABP) is a water-sol-
uble protein secreted by small intestinal monolayer columnar epithe-
lial cells and has good organ specificity. It only exists in gastroin-
testinal mucosa, mainly distributed in jejunum and ileum, with the
most obvious accumulation at the top of jejunal mucosa microvilli.4

Under normal circumstances, there was only a small amount of I-
FABP in blood circulation. When intestinal ischemia occurs, intestinal
mucosal villi were affected first, and the permeability of mucosal cell
membrane increases.  I-FABP can  quickly  enter  blood  circulation
through cell membrane, capillaries, lymphatic capillaries and portal
vein. Blood I-FABP level can reflect intestinal damage at an early
stage. Some studies reavealed that I-FABP played a certain role in
the  early  diagnosis  and guiding  treatment  of  NEC children.5,6  At
present, the correlation between I-FABP, blood routine and necro-
tising enterocolitis disease grade is still unclear.

The purpose of this study was to explore the correlation between
serum I-FABP, blood routine examination indexes and NEC disease
classification.

After approval by the Hospital Ethics Committee, this experimental
study was carried out in the Affiliated Hospital of Xiangnan University
(Clinical College), China, from April 2018 to April 2020. Eighty-six chil-
dren with NEC were selected as the research subjects. According to
Bell-NEC grade, they were divided into mild group (46 cases) and
severe group (40 cases). The inclusion criteria were in line with NEC
diagnostic criteria. Children who were finally diagnosed as non-NEC,
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complicated with other serious infections, with obvious congenital
malformation  or  metabolic  diseases  at  birth,  were  excluded.
According to Bell-NEC classification, children in Stage I and Stage IIa
were divided into mild group (46 cases), and children in Stage IIb and
Stage III were divided into severe group (40 cases). Five mL of venous
blood before treatment was taken for I-FABP and blood routine exami-
nation.  Blood  routine  indexes  included  white  blood  cells  (WBC),
platelets  (PLT),  neutrophils  and lymphocytes.  Serum I-FABP was
detected by enzyme-linked immunosorbent assay.

SPSS 25.0 statistical software was used to process the data. Shapiro-
Wilk test was used to check normality of quantitative variables. The
quantitative data conforming to normal distribution were expressed
by mean ± standard deviation, and the independent sample t-test
was used for the comparison of two pairs. Spearman grade correla-
tion  was  used  to  analyse  the  correlation  between  I-FABP,  blood
routine examination indexes, and NEC children's disease grade.

Table I: Comparison of serum I-FABP and blood routine of two groups of
children.

Index Mild group (n=46) Severe group (n=40) p-value
I-FABP (μg/L) 25.72 ± 1.77 31.70 ± 2.26 <0.001
WBC (×109/L) 7.68 ± 0.53 20.37 ± 1.45 <0.001
PLT (×109/L) 194.85 ± 13.43 100.09 ± 7.13 <0.001
Neutrophils (%) 0.65 ± 0.05 0.64 ± 0.04 0.154
Lymphocytes (%) 0.27 ± 0.02 0.28 ± 0.03 0.080
The p <0.05 was statistically significant.

Among  86  NEC  children,  50  were  males  (58.14%)  and  36  were
females (41.86%). The mean gestational age was (35.18 ± 2.93)
weeks; birth weight 800-4 660 g, mean (2 098. 55 ± 214. 62)g; Bell-
NEC graded 20 cases (23.26%) in Stage I, 26 cases (30.23%) in Stage
IIa, 23 cases (26.74%) in Stage IIb, and 17 cases (19.77%) in Stage
III.The p <0.05 was statistically significant.

The levels of I-FABP and WBC in severe group were significantly
higher than those in mild group (both p <0.001, Table I), and the
levels of PLT was significantly lower than those in mild group (p
<0.001, Table I). There was no significant difference in the levels of
neutrophils and lymphocytes between the two groups (p=0. 154,
0.080, Table I).

Spearman grade correlation analysis showed that NEC grade was
positively correlated with I-FABP and WBC (r=0. 930, p <0.001; and
r=0. 946, p <0.001, respectively), negatively correlated with PLT
(r=-0. 602, p <0.001), and had weak correlation with neutrophils and
lymphocytes (r=0. 186, p=0. 087; and r=0. 072, p=0. 509, respec-
tively).

At present, there was no effective and reliable index to predict the
disease condition of NEC children. Blood routine examination is a
common clinical examination index. In this study, the levels of I-FABP
and WBC in the severe group were significantly higher than those in
the mild group, and the levels of PLT were significantly lower than
those in the mild group.

There was no significant difference in the levels of neutrophils and
lymphocytes between the two groups. Children with NEC, whose

levels of I-FABP, WBC and PLT showed obvious abnormal changes in a
short period of time, may have a higher risk of developing into severe
diseases. From the correlation analysis, NEC grade was positively
correlated with I-FABP and WBC, negatively correlated with PLT, and
weak correlation with neutrophils and lymphocytes. It showed that
the levels of I-FABP, WBC and PLT are correlated with the severity of
NEC in children, which could be used as a reference index to judge the
prognosis of NEC children. The limitation of this study lies in the small
number of research samples included, which needs to be further
studied in the future.
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