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Multiplexed measures increased hazard ratio and
earlier disease detection in asymptomatic infants

Introduction

Abstract

Necrotizing enterocolitis (NEC) is an inflammatory disease that primarily affects the intestinal tract
of premature and low birthweight infants. It is one of the most common complications that occur
with prematurity, which also results in high morbidity and mortality due to unchecked pathogenic
bacterial growth. The median time between death and x-ray diagnosis is 1 day and, currently,
there are no reliable molecular methods to predict the onset of NEC in infants. Association of |
intestinal alkaline phosphatase (iAP) with moderate and severe forms of the disease suggested
that iAP can be a diagnostic tool that is accurate and specific for NEC. This study aims to determine

* |ncreased levels of iAP in stool occurs on average 3.3 days earlier than x-ray diagnosis of NEC.

e |fiAP abundance and iAP activity are multiplexed, it increases the average number of days that a
patient with NEC can be diagnosed in advance of x-ray to 4.9 days.

e An asymptomatic patient with elevated iAP abundance has a 6-fold higher likelihood of
developing NEC while a patient with an elevated multiplex score is 19 times more likely to
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Figure 3. Samples collected longitudinally from 91 patients were analyzed to determine the likelihood a patient would develop NEC prior to x-ray
diagnosis. IAP abundance alone and iAP abundance combined with iAP activity were assayed. The average number of days prior to x-ray diagnosis that
a patient's stool had elevated amounts iIAP compared to controls was determined. The number of days prior to x-ray diagnosis that a patient had an
elevated abundance of IAP with significantly reduced iAP activity was also compared to controls. A hazard ratio was calculated to determine the fold
likelihood that iIAP abundance alone or multiplexed iAP abundance and activity could be used to indicate the likelihood of disease.

Although structural features of the gastrointestinal tract are largely in place at birth, candidate
links to NEC are proteins in the microvilli that are responsible for functional maturation and
adaptation to mutualistic microorganisms, when the infant in the extra-uterine environment>.

We prospectively enrolled 259 premature infants
at four hospitals from 2015-2021

e Our hypothesis is that intestinal alkaline phosphatase (iAP), involved in microbiota management,

Table 1. Clinical characteristics of NEC cohorts. Data are median (IQR) or n. Using appropriate method (ANOVA, Kruskal-Wallis test, Fisher’'s exact test, can be USEd to dEtECt NEC ear“er and allow fOI’ disease reve I’Sibi“t\L

or Student’s t-test) to compare difference among three groups and an a value of 0.05, p-values < a support that there are statistically significant differences
between the three infant populations. Statistically meaningful p-values are shown in bold.
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Refe r e n C eS from non-NEC patients (black), at the average post-conceptual age for NEC diagnosis and suspicion, are also shown. Turkey IQR (boxes) were used to
define outliers (circles) as hinge + 1.5xIQR; there were no far outliers. Whiskers on the box plots are marked the 9 and 915t percentiles. Box plot is C @

superimposed on a violin plot (solid color), which uses a kernel density estimate, and shows that the data distribution is continuous and not bimodal. Number .t

of asterisks denote ten-fold differences in p-value, which was determined by 2-sided t-test and with unequal variance. In (A), p-value for *** and for * is 0.0003

and 0.0124, respectively; in (B), p-value for *** for ** is 0.0002 and 0.0064, respectively. (C) Receiver operator curves of the IAP content in samples collected

during NEC diagnosis (filled red circles) and NEC suspicion (filled pink circles). Also shown are ROC curves for iAP activity in samples collected while infant

was diagnosed with NEC (open red circles) or was suspected of having NEC (open pink circles). Medians of relative iAP content (D) and for iIAP activity (E)

are shown for samples collected during sepsis (dark blue) or other non-Gl infection (light blue). Samples from control patients (black), at the average post-

conceptual age for sepsis and non-Gl infections, are also shown. (F) ROC curves of the iIAP content (filled symbols) and iAP activity (open symbols) in

samples collected in the clinical window of sepsis (dark blue) and other non-Gl infections (light blue). Also shown are ROC curves N=14-91.
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