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Our main aim was to assemble all research results from researchers within our team and to integrate them into
plans that may be implementable, as well as coordinate a foundation to facilitate international collaborations.

We were able to organize a symposium “Reasons, consequences and preventive strategies of reduction in birth
weight” at the 52th Annual Committee of the Japan Society of Perinatal and Neonatal Medicine, publicize research
results in media as well as in over 10 peer reviewed articles, as well as participation in two large groups of

international collaborations on perinatal outcomes and their determinants.
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(Morisaki N et al. Scientific Reports. 2017 Apr 21;7:46657)
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Through secondary data analysis on multiple databases used in our study, such as the vital statistics, neonatal and
obstetric patient registries and epidemiological data on cohort studies, we aimed to provide evidence on
determinants of low birth weight birth, as well as preventive strategies and long term sequelae of higher rates of low
birth weight birth. Though out this project we were able to publish over ten peer reviewed articles using these

various databases, including over ten through international collaborations.
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As an adjunctive study to a pre-existing birth cohort study on low birth weight births, we aimed to understand
the long-term effects of nutrition before and during pregnancy on the mother and the child. In this study we

analyzed the association between maternal nutrition and health outcomes using pre-collected data, as well as



conducted a validation study on a brief-type self-administered diet history questionnaire (BDHQ) by
administering questionnaires, collecting urine samples and conducting blood tests on participants in the cohort
study (born in 2010-2012) at their 36 month visits.

During the three year period, we published three articles on validation of the food frequency questionnaire
during pregnancy and one article on maternal personality and birth outcomes. We also presented the association
between work environment during pregnancy and nutrition, as well as the association between maternal nutrition
and post-partum depression, and allergic diseases of the offspring. For the BDHQ validation, we successfully
collected blood test results and questionnaire data from 107 participants, on which we conducted analysis on the

association between measured diet and biomarkers.
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The study of appropriate gestational weight gain and dietary intake guidance for prevention of delivery low
birthweight infants clarified the appropriate low risk range by prepregnancy BMI category from conducting
systematic review. An overview review of nutritional intervention studies for preventing low birthweight was
conducted and balanced protein and energy and micronutrients were effective interventions to prevent low
birthweight. We conducted secondary analysis using vital registration data and found that not only older age but
also young generation had higher risk of delivery low birthweight especially term low birthweight was higher rate
than preterm low birthweight. Based on these results we developed protocol for mobile application intervention

and got new funding from ministry of education in the next four years.
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After evaluating data from the registry database of the Japan Society of Obstetrics and Gynecology (JSOG-DB),
the average birthweight of full-term singleton infants in 2010 had its peak at 38-39 weeks of gestation, relatively 1
week earlier than that in 2001. The average birthweight dropped from 3030g to 3000g in 10 years. The average birth
rates of small-for-gestational-age (SGA) infants with less than -1.5 standard deviation and less than -2.0 were 5.9%
and 3.1%, respectively. The risk factors for the delivery of SGA infant with less than -1.5 standard deviation were
as follows: Nulliparity [Risk ratio (RR) 1.11, 95% confidence interval (CI) 1.08 — 1.15], decreasing gestational age
(RR 1.07, 95% CI 1.06 — 1.08), lower prepregnancy Body Mass Index (BMI) (RR 1.06, 95% CI 1.04-1.08), lower
BMI changes during pregnancy (RR 1.14, 95% CI 1.13-1.15), smoking during pregnancy (RR 1.6, 95% CI 1.5-1.7),
preeclampsia (RR 4.5, 95% CI 4.2-4.8), gestational hypertension (RR 2.9, 95% CI 2.7-3.2), chronic hypertension
(RR 1.3, 95% CI 1.1-1.5), renal disease (RR 1.2, 95% CI 1.1 — 1.5), and autoimmune disease (RR 1.2, 95% CI 1.1
—1.3). Modifiable risk factors to reduce the deliveries of SGA infant were smoking, pre-pregnancy body mass index,
and weight changes during pregnancy. To stop smoking, to conceive at preferable body weight, and to keep the
preferable weight change based on prepregnancy BMI, are recommended to reduce the number of SGA infant

delivery.
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A nationwide neonatal network database has been operated since 2003, and the last year 4,781 new VLBW (very
low birth weight) infants were registered into the network database from 168 NICUs, resulting in a total of 50,867
cases. The coverage rate of the network can be estimated as 60%. A part of the registered data was transferred to
the iNeo (The International Network for Evaluation of Outcomes) group, and compared among the iNeo to evaluate
the quality of the high risk neonatal care.

All infants born not only with a birth weight less than 1500g but also at or less than 32 gestational weeks will be
registered in 2015 or later to make the database more comprehensive.

Using the database, the trends in Japanese high risk neonatal care and the factors correlated with their outcomes
were analyzed. Furthermore, the international comparison among iNeo showed the strength and weakness of

Japanese high risk neonatal care.
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Questionnaires regarding the current strategies used to prevent and treat bronchopulmonary dysplasia (BPD) were
sent to tertiary perinatal center in 2015, and the responses were compared to those obtained in 2005 and 2010. We
identified hyaluronan and proteoglycan link protein 1 (HAPLN1) as a gene that had significantly increased
expression levels in newborn mice during recovery from hyperoxic exposure. HAPLN1 knockout newborn mice
died shortly after birth due to abnormal lung development. In extremely premature infants, early use of sivelestat, a
selective neutrophil elastase inhibitor, was not associated with improvement in the rate of survival without BPD at

36 weeks of postmenstrual age.
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To establish long-term follow up of VLBW infants and to deliver and collect information of health and disease,
we developed an electronic NICU-child health handbook. In the first year, we examined contains for long-term
follow up and method to establish and collect electronic information into the handbook. We suggested system
requirements for an electronic NICU-child health handbook as follows; 1) Conjunction with electronic medical
records, 2) Time series tracking, 2) Bi-directional function between patient-family and medical facilities, and 4)
Privacy protection. In the second year, we took a questionnaire survey to nationwide NICUs on in-hospital and in-
NICU electronic medical records system, original database, and reginal information systems. Of 221 NICUs
answered the questionnaires, 70% operated all electric system including records, ordering and images in the
hospitals and 30% operated NICU-department systems. Two major NICU-department systems accounted for 30%.
We performed literature review of the long-term outcomes of VLBW infants at adolescence and adulthood for
evaluations in the long-term follow up. In the third year, we developed a database for NICU-child health handbook.
The database included basic information, data during NICU stay and outcome at each evaluation like a personal
organizer. The developed database file was shared with all tertiary Perinatal Medical Centers. We have also made a
follow-up protocol for children at 9 to 15 years of age based on previous literature reviews. This is the first protocol
in preadolescence period of children born as VLBW. Although we were not able to integrate into the electronic
medical records to perform a pilot study using as an electronic NICU-child health handbook, this database can be
expected as a useful device for long-tern follow up of VLBW infants when it was further developed as a server

based mobile application for personal use.

(9) FREBIRAHE IR MRS &b B o & — L R
BBz HE B K4 0 WE BB %R
SYHRFIE PR RARRE A (FERNA) - B EIC BT AR ERELAEROBES TR E 7o —7
v TR DR

B S HAREROREREZEXEDO 7 0 —7 v 7ROM _EO 7 IZE T BEE TR O/ER O T§E
MEED
(H27~28 4 : o ¥E)



2015

BHEREBZINZ D FEBITE > TORBOEMZRT 2D, ED XD RBEIRERSLE R 21T
oz, HEL/RHIH % NICU By~ U — L FAEHIRTERE S X —F v b= OF =&y b
HEEONM L7z,

RIS Z E b R o # — DACRICED 2 ZMHERE TT7 4+ v —7 v 7R\ L B L T, i
RHAERE R 2SR L LB IREFIROIRZE 2Rk L7z,
2016

B ANT VAT DI RINTIE, LI F—F =R A —F — DRI A —F — AL TT — # &
SNTWVD, FERIICERMR & BE - Tk E ORBFIEROILA 21T O B, AT — I TBFRMAT
O LN TWRITNIER B2, £ I THRAIIEFRALTT —ZPEBEINIH L WT —F N— X 2t
LT, FERBIRERERICOWT, MRS ESERY X —DBEFINT VAT DNE TR
L. HEOFELZH LI LTRIET —# O 21T o 7o, FERPIRERITEF RN TEBI NI H
LWF—=F R_R—=Z TN S T, A IIBERIEREE T VNV T VAT NPT 22 &R TES 2
L&ERLT,

PR HH AR E RO BEREIREDO 7+ v —7 v 7RI L T, BERBICT v r— ME&EL T L

AEZ R L7e, 2 &b ORpikil], R OREREOMR, SF-CmECB S B 5 R
R % Z & aMERE LTz, 90 [BI%5 D 5 5 79% T NICU & BBt FIROM A LR b, 70— Ml
a2 IEICETBREEFIRONBRLEE Lz, EFEBEFIROAFIIR—LN—VICAHTETH 5,

2015

We considered what kind of health information is required to achieve best practices for children with chronic
illness.

The key elements were selected from the NICU discharge summary and Neonatal Research Network Japan data.

Multidisciplinary medical staffs involved in outpatient at the Kanagawa Children's Medical Center dicussed and
completed the draft of the electronic discharge notebook for very low birth weight infants for improving the follow-
up rate .

2016

Generally in the electric medical record systeme(EMR),data are stored in each order set such as drug order
dataset or injection order dataset, not by patient units.

In the near future, when the health information are shared between healthcare facilities, patients and their
families ,the data should be collected by each patient units.

Therefore, we built a new health information database which store data for each patient.

The key clinical information items were explored in the EMR system in Kanagawa Children’s Medical Center. We
identified and examined the data.

We stored the key elements of health information in our new database for each patient.

We have shown that some health information can be collected from the EMR system.

We conducted a questionnaire survey on the follow-up system for supporting growth and development of very
low birth weight infants. Based on the results of the questionnaire, we extracted the problem of the follow-up system
of very low birth weight infants. Patient families had difficulty to explain the health condition, confirmation of
growth development, meals and school attendance peculiar to prematureinfants. 79% of the 90 responses were

requested to use the electronic discharge notebook. Based on the questionnaire survey, the content of the electronic



discharge notebook was modified. We are planning to publish the necessary contents of the electronic discharge

notebook on our homepage.
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This study sought to assess the current practices in support of very low birth weight infants. We evaluated the
risk of adult onset diseases, such as non-communicable diseases (NCDs), in young adults who were born with very
low birth weights (VLBW young adults). Twenty-nine VLBW young adults and 21 young adults born at term with
normal birth weights (NBW young adults) were enrolled. VLBW young adults tended to be smaller and leaner than
NBW young adults. Furthermore, the body weight and height SD scores were significantly smaller in VLBW young
adults than in NBW young adults. Additionally, proteinuria was detected in some VLBW young adults, while the
blood pressure and serum cystatin C levels in VLBW young adults were significantly higher than those of NBW
young adults. These results suggest that there is a higher risk of chronic kidney disease in very low birth weight
young adults. Therefore, clinicians should incorporate relevant evaluations and interventions throughout the lives

of very low birth weight infants.
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The aim of this study is to develop validation methods to find aberrant DNA methylation in cord blood and



placentas of preterm labor or SGA cases precisely. These unique methods are essential to detect proper epimutations
(methylation changes) which could cause fetal growth restriction directly. We estimated genome-wide DNA
methylation profiles of preterm labor babies, SGA cases and GDM cases. We found several significant methylation

changes in preterm labor and SGA cases.
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Preterm or small for gestational age (SGA) infants are exposed to hypoxia and malnutrition in and ex utero during
perinatal period and often receive intensive care shortly after birth, and they are to be at high risk of
noncommunicable diseases like coronary heart disease and type 2 diabetes in adolescence. Epigenetics is one of the
most important mechanisms of developmental origin of health and diseases (DOHaD), but the epigenetic data of
preterm or SGA babies are still limited. The objectives of our research are to investigate epigenetic changes in cord
blood and postnatal peripheral blood of preterm or SGA infants using epigenome-wide methylation analysis, and to
search for environmental or therapeutic factors that associate with epigenetic changes in these premature infants. In
2014, Our study was approved by following institutional ethics committees: Human Genome Ethics Committee,
The University of Tokyo Hospital; G10036, Ethics Committee, National Center for Child Health and Development;
234. In November 2014, we began to enroll the participants whose written informed consents were obtained. In
2015, our study was approved by Ethics and Personal Information Protection Committee, Tokyo Metropolitan

Bokutoh Hospital; 38. We had enrolled 141 term and preterm infants who were born in The University of Tokyo



Hospital and Tokyo Metropolitan Bokutoh Hospital by July 2016. We conducted epigenome-wide methylation
analysis and transcriptome analysis using 141 cord blood samples and 70 postnatal peripheral blood samples
obtained on or around the infants” due date, whose gestational age ranged from 23 to 41 weeks. In the process of
analyses, we found that rate of each cell fraction directly affected methylation data, and then we tried to establish
an analyzing method adjusting rates of cell fractions. Using this method, in the analysis of cord blood samples, we
found about 40,000 CpG sites were associated with gestational age (GA), and in addition we found about 400 CpG
sites were related to Small for Gestational Age (SGA). In the transcriptome analysis, we found about 500 gene
positions’ expression levels were associated with gestational age using the same method used in methylation
analysis. We confirmed that gestational age was one of the most important factors that affected infants’ epigenetics.
Moreover, we also revealed that most blood samples’ methylation alterations related to SGA was temporary and
reversible. We hope that the findings and analyzing methods established in this research will be the basis of
Epigenome-Wide Association Study (EWAS) in neonatal medicine in the future.
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