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Objective: This study was conducted to compare the urinary levels of intestinal fatty acid
binding protein (I-FABP) and I-FABP: Cr (creatinine) between neonates with necrotising
enterocolitis and gestation matched healthy controls. Methods: 24 neonates with stage 1, 25
with stage 2 and 3 necrotizing enterocolitis, and 25 gestation matched (32.9 wk) controls
were compared. Single spot urine sample was collected for estimating the IFABP and
creatinine levels. Results: Median (IQR) value of urinary I-FABP were higher in those with
stage 2, 3 NEC [2773 (2417.7- 2820)] than stage 1 NEC [1164 pg/mL (1341.5-2213.4)] and
controls [413 (113 —729.7); pg/mL] (P<0.001). Urinary I-FABP: Cr levels of 3.6 pg/mmoL had
a sensitivity and specificity of 96% and 99.5%, respectively in diagnosing stage 2/3 NEC.
Conclusion: Urinary IFABP: Creatine ratio of 3.6 pg/mmoL is highly specific for stage 2 and 3
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ecrotizing enterocolitis (NEC) has a reported

incidence of 5-10% in very low birth weight

babies [1]. Clinical signs and abdominal X-

ray in early stages are nonspecific, resulting
in a diagnostic challenge.

Intestinal fatty acid binding protein (I-FABP) is a
sensitive and specific biochemical marker for NEC [2-5].
I-FABP is an intestinal mucosal protein, which escapes
into circulation upon enterocyte injury in trauma,
infection or ischemia [7-9]. It gets filtered into urine
which can be measured to compare the urinary levels of I-
FABP and I-FABP clearance between neonates with
suspected NEC and gestation matched controls.

METHODS

This study was conducted in a tertiary care unit in India
between February, 2015 and December, 2016. Both
preterm and term babies with NEC as per modified Bell’s
criteria were included as cases. Asymptomatic babies
with corrected gestational age within 3 days of the cases
formed the control group. Babies with surgical problems
and cyanotic heart disease were excluded.

Cases were recruited separately in two groups,
suspected (stage 1) NEC and established (stage 2 and 3)
NEC, for a single control. This study was approved by
institutional ethics board. Informed written consent was
taken from the parents prior to obtaining urine sample.
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Five milliliters of urine sample was collected within
12 hours of diagnosis and stored after centrifugation at
—80°C under sterile condition. Sample from an
appropriate control was collected and similarly stored.
Human I-FABP was quantified using commercially
available enzyme linked immunosorbent assay (ELISA)
(Hycult Biotech, the Netherlands). Urinary creatinine
(Cr) was measured at the same time for estimation of I-
FABP: Cr. The incidence of NEC in our unit was 3.7%.
Considering specificity of 94% and alpha error of 5%, a
total of 75 subjects were needed.

Statistical analysis: Statistical analysis was done using
Microsoft Excel 2016 and Analyse-it v4.65.2. Kruskal
Wallis test was used to compare the medians and chi-
square for proportions. ROC curve was plotted to
calculate the sensitivity and specificity of the test.

RESULTS

A total of 74 babies (25 control group, 24 with suspected
NEC group and 25 with established NEC) were recruited.
Two babies were of 38 weeks gestation and rest were
preterms. The baseline characteristics are depicted in
Table 1. Ten babies (6 with established NEC) received
CPAP/ventilator support and none had birth asphyxia.

Median (IQR) urinary I-FABP value and urinary
IFABP: Cr in various groups is depicted in Table 11.
Urinary IFABP value of 900 pg/mL had a sensitivity of
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WHAT THIS STUDY ADDS

» Raised urinary intestinal fatty acid binding protein (I-FABP) and I-FABP: Creatinine ratio are sensitive and specific
for the diagnosis of necrotizing enterocolitis in neonates.

Table I Baseline Characteristics of the Study Population

Control Suspected NEC stage 2
(n=25) NEC (n=24)  or3(n=25)
#Gestation (wk) 329(23) 32.8(2.3) 329 (2.3)
*Birthweight (kg) 1.7 1.56 1.54
(1.45-1.9) (1.36-1.89) (1.17-1.81)
Male, 1 (%) 14 (56) 13(54.2) 18(72)
Breast milk 23(92) 24(100) 24 (96)
Normal delivery 9(36) 6(25) 9(36)

P>0.05 for all inter-group comparisons; All values in no. (%) except
#mean (SD) "median (IQR).

91.8% and specificity of 92% in diagnosing stage 1 NEC
and a value of 1800pg/mL had a sensitivity of 88% and
specificity of 82% in diagnosing stage 2 and stage 3 NEC.

Urinary [-FABP: Cr ratio of 2.1pg/mL had a
sensitivity of 83.3% (95% CI 664, 95.3%) and
specificity of 96% (95% CI 87, 99.8%) for the diagnosis
of stage 1 NEC. True positive rate, true negative rate,
positive likelihood ratio and negative likelihood ratio
were 91.8% (79.5-97.3%), 96% (77%-99.7%), 11.3 (4.4-
28.9), 0.04(0.006-0.28), respectively. A higher ratio of
3.6 pg/mmoL had a sensitivity of 96% (95% CI 69.7,
97%) and specificity of 99.5% (95% CI 87.2, 99.8%) for
diagnosis of stage 2 and 3 NEC; area under the curve was
0.99%. True positive rate, true negative rate, positive
likelihood ratio and negative likelihood ratio were 96%
(77.6-99.7%), 93.8% (82-98.4%), 24 (3.5-164), 0.06
(0.02-0.19), respectively.

DISCUSSION

A reliable marker for intestinal injury can be helpful in
clinically challenging situations. Our study showed a
significant increase in urinary excretion of I-FABP in
babies with NEC.

Several earlier studies have shown that both plasma
and urinary I-FABP are useful markers in neonatal NEC
[8-13]. Serial urinary and plasma IFABP values predicted
the progression and complication within 8 to 16 hours
after onset of symptoms, and the highest level was seen
by 24 hours [8]. Neonates with higher baseline values had
developed NEC unlike others with lower values [11].

Urine I-FABP levels were also found specifically
elevated in NEC and not in sepsis [14]. A urinary IFABP
value of 1000 pg/mL was found to have a sensitivity of
100% and specificity of 83% for diagnosis of bowel
ischemia [15], similar to our study.

Earlier studies have reported cut-off values of IFABP:
Cr ratio ranging from 2 to 5 pg/mmoL for diagnosis of
NEC [19,14]. The variations in cut-off values is due to
different priorities regarding sensitivity and specificity,
and the sample size. Our study showed high specificity,
and has good sensitivity for urine IFABP: Cr level of 3.6
pg/mmoL for stage 2 and 3 NEC. As diagnostic tests are
done on clinical suspicion, even if the pre test probability
is about 50%, the post test probability would be greater
than 98%.

The present study did not prospectively collect data
with regard to respiratory support, sepsis or asphyxia,
which may be considered as a study limitation.

To conclude, urinary I-FABP is significantly elevated
in neonates with NEC. Urinary I-FABP: Creatine ratio
performed better than urinary I-FABP alone for diagnosis
of NEC and can serve as a quantitative marker for
assessment of severity of the illness.

Contributors: Contributors: AS: recruited the subjects, collected
the data, carried out literature review and prepared the initial draft
of manuscript; DD: conducted the biochemical test and
contributed to manuscript writing; SMD: conceived and
designed the study, analyzed the data, and finalized the
manuscript. All authors have approved the manuscript submitted.

Table II Urinary I-FABPlevels and I-FABP: Creatinine in Neonates with Necrotizing Enterocolitis (N=74)

Control (n=25)

Suspected NEC stage 1(n=24) NEC 2 or 3 (n=25)

Urinary IFABP, pg/mL
Urinary IFABP: Creatine, pg/mmoL

413 (113-729.7)
1.23 (0.56-1.57)

1164 (1341.5-2213.4)
2.78 (2.32-3.36)

2773 (2471.7-2820)
4.84 (4.67-5.34)

Data in median (IQR), I-FABP: intestinal fatty acid bindings protein; data in median (IQR); P<0.001 for inter group comparisons.
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