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Background: The study aimed to evaluate the association between exposure to
histological chorioamnionitis (HCA) and neurodevelopmental disorders of very preterm
infants. Method: This multi-center retrospective observational study enrolled singleton
infants without congenital anomaly born <29 weeks of gestation who were registered in
the Neonatal Research Network Japan between 1January 2011 and 31 December 2016
and underwent medical checkups at age 6 years. The study subjects were categorized
pathologically according to presence or absence of HCA, and neurodevelopment was
compared between the two groups. The primary outcome was composite including
cognitive impairment, motor impairment, behavioral disorder, sensorineural
impairment, and demand of home health care. Results: During the study period, 859
patients underwent medical checkups at 6 years of age, of whom 479 (55.8%) were
exposed to HCA in utero. The incidence of neurodevelopmental disorders in the exposed
to HCA and control groups was 47.8% and 44.7%, respectively. In the multivariate
regression analysis, exposure to HCA in utero was not associated with
neurodevelopmental disorders (odds ratio 1.14, 95% confidence interval 0.83-1.57).
Conclusion: Exposure to HCA is not associated with neurodevelopmental disorders of

patients who were born <29 weeks of gestation at 6 years of age.

Intrauterine inflammation including chorioamnionitis and funisitis is one of a major

cause of preterm birth, "2 and several studies have documented that it is associated
with increased risk of prematurity-associated neonatal adverse outcome, such as
perinatal death, 3 sepsis, 4° bronchopulmonary dysplasia (BPD), 7 and perinatal brain
injury including periventricular leukomalacia (PVL) and intraventricular hemorrhage
(IVH), > which can cause future cerebral palsy. &°? It has been also known that the
incidence of intrauterine inflammation increases with decreasing gestational age at
birth, 19 and the impact of intrauterine inflammation, independent of gestational age,
on neonatal outcome is difficult to evaluate. "2 Moreover, impact of HCA on log-term

neurological sequelae of infants who were born preterm has not been well investigated.

The Neonatal Research Network of Japan (NRNJ) is a nation-wide cohort, which includes
202 facilities, and covers more than 70% of infants who were born less than 32 weeks of
gestation in Japan. Although some reports have documented the impact of intrauterine
inflammation on outcome of preterm infants using the NRNJ database, long-term

outcome has not been assessed in the studies. 1514

Our research hypothesis is that histological and clinical chorioamnionitis additively

affect adverse developmental outcomes in preterm infants.

Study designs and subjects: \We conducted a multi-center retrospective observational

cohort study of singleton inborn infants born <29weeks (22 + O - 28 + ©6) registered in the
NRNJ during 1 January 2011 and 31 December 2016 and underwent medical checkups at
around 6 years of age. We excluded infants with congenital major organ abnormalities
or infants with inadequate medical record. We classified the study subjects based on the
presence or absence of HCA. We compared the outcome between groups. The study
was conducted in accordance with the Declaration of Helsinki and approved by the

Ethics Committee of Tokyo Women's Medical University.

Clinicodemographic data collection: Neurodevelopment was assessed at around 6
years of age. Cognitive function was mainly assessed with Wechsler Intelligence Scale
for Children version 4 (WISC-IV). > Cognitive impairment was defined as full scale
Intellectual quotient below 70 or judged by physician in a case whose developmental
delay was obvious. Motor impairment was diagnhosed with Gross Motor Function
Classification System level 2 or higher. ' Behavioral disorder including autism spectrum
disorder and attention deficit hyperactivity disorder was diaghosed by physician.
Sensorineural impairment was defined as any of the following: blindness or light
perception in one or both eyes diagnosed by ophthalmologists or hearing impairment
which needs hearing aids. Home health care includes home oxygen therapy, respirator,
tracheostomy, tube feeding, gastrostomy, and ventriculoperitoneal shunting. The
primary outcome was composite listed above, and the secondary outcome was each of

the composite outcome.

Statistical analysis: The Pearson’s chi-square test was used to compare categorical
variables, and the Mann-Whitnhey U test was used to compare continuous variables of
clinicodemographic factors between groups. The multivariate logistic regression
analysis was used to compare the outcome. All statistical analyses were performed with
EZR (Saitama Medical Center, Jichi Medical University, Saitama, Japan), which is a
graphical user interface for R (The R Foundation for Statistical Computing, Vienna,
Austria). "7 More precisely, it is a modified version of R commander designed to add
statistical functions frequently used in biostatics. All P values were two-sided and P-

values of <0.05 were considered statistically significant.

During the study period, 9,000 patients were eligible,
of whom 859 underwent medical follow up at 6 years
of age In comparison of characteristics of eligible
patients between with and without medical follow
up, Mmost of values of standardized differences in in-
hospital morbidity and length of hospital stay are
less than 0.1 except incidence of chronic lung disease
at corrected 36 weeks of gestation (CLD36) and
home oxygen therapy (HOT) at discharge from NICU
was higher in patients who underwent medical
follow up at 6 years of age although those with
follow up had younger year of birth, lower
gestational age, and smaller birth weight (data not

shown).

Comparison of clinicodemographic characteristics
between patients exposed to and not exposed to
HCA is shown in Table 1. Patients exposed to HCA
had younger maternal age and gestational age,
lower incidence of HDP, NRFS, and SFD, higher
iIncidence of PROM and clinical chorioamnionitis,
higher rate of antenatal glucocorticoid
administration, cesarean section, and heavier birth

weight.

Comparison of neurodevelopmental outcome at 6
years of age is shown in Table 2. A multivariate
logistic analysis exhibited that exposure to HCA was
not associated with worse neurodevelopmental
outcome (odds ratio 1.14, 95% confidence interval
0.83-1.57). In the analysis of secondary outcome,
exposure to HCA and CCA was also associated with

neither of worse neurodevelopmental outcomes.

The current study demonstrated that prenatal exposure to HCA was not associated with worse neurodevelopmental outcome at 6 years of age

INn patients born <29 weeks of gestation.

There are several reports regarding the association between preterm infants exposed to histological and/or clinical chorioamnionitis and worse
long-term neurodevelopmental outcome, and that is controversial. This is likely due to differences in study design, patient population, and
outcome definitions between studies. In the current study, we evaluated long-term neurodevelopmental outcome of subjects born < 29 weeks

of gestation, who were more vulnerable and high-risk population of future neurodevelopmental impairment.

This study has some limitations. First, follow-up rate was low at 9.7% in the study period. In comparison of characteristics between patients who
underwent medical follow up at 6 years of age and those lost to follow up, most of values of standardized differences in in-hospital morbidity
and length of hospital stay are less than 0.1 except CLD36 and HOT, indicating that the differences in characteristics between the groups with
and without follow up might be sufficiently small. Second, our analysis does not have the information about maternal socioeconomic status.
Although previous reports suggest that maternal low socioeconomic status is one of a risk factor of lost to follow up, all citizens are covered by
national health insurance and even people of low socioeconomic status can get to the hospital in Japan. Third, the study does not have the
information about severity of intrauterine inflammation, especially presence or absence of funisitis. There have been some reports that
increasing stage of funisitis was associated with increased risk of adverse neonatal outcome. 1820 Further studies are needed to evaluate the

association between the severity of funisitis and long-term outcome of subjects who were born preterm.
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