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The main aim of our study was to integrate results from multiple facets of research to search for the determinants
and possible preventive strategies, as well as consequences of being born low birth weight birth (LBW).

From an overview review of nutritional intervention studies for preventing LBW we found balanced protein and
energy and micronutrients were effective. Through analysis of Japanese vital statistics we found the young generation
and term infants had increasing risk of LBW. Though analysis of the US vital statistics we found Japanese had highest
risk of LBW among all 15 reported races, whose difference could be explained by shorter height, lower pre-pregnancy
BMI and especially low GWG among normal and underweight women. Though analysis of the Japan Society of
Obstetrics and Gynecology birth registry we found stopping smoking, adequate prepregnancy body mass index (BMI),
and adequate gestational weight gain (GWG), are recommended to reduce small-for-gestational-age (SGA) births.
From this analysis we also reported revised BMI-specific optimal GWG ranges, showing current recommendations
may be too low for underweight women. From analyzing the Seiiku Boshi Cohort data, we found over 50% of women
wished to limit weight gain more strictly than the Japanese national guidelines. While such women were more likely
to think restricting weight was important “for easy delivery and/or her health,” and had lower GWG and higher risk
of SGA and preterm birth, they did not have any reduction in cesarean delivery rate or post-partum body weight
retention, compared to women with ideal weight gains with upper limits matching the guidelines.

Concerning short term outcomes of LBW and preterm infants, we conducted experiments using epigenomic data
on preterm infants, rat models, as well as analytical studies using nation-wide data. We confirmed that gestational
age was one of the most important factors that affected infants’ epigenetics. Moreover, we also revealed that most
blood’s methylation alterations related to SGA were temporary and reversible. So far, we have not found any
significant methylation changes in cord blood cells of babies whose mothers were diagnosed as gestational diabetes.
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, and that 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. As part of the iNeo (The International Network for Evaluation of Outcomes) group,
we also compared outcomes with other networks to evaluate the quality of high risk neonatal care.

To evaluate long term outcomes of LBW and preterm births, we conducted epidemiological studies as well as
created ICT systems for conducting such long-term outcomes. We studied young adults born very low birth weight
(VLBW) and found they exhibited significantly lower median body weight, height, and had higher blood pressure
and serum cystatin C levels as well as high risk (40%) of proteinuria compared to normal young adults. To establish
long-term follow up of VLBW infants, we developed a database for NICU-child health handbook, a follow-up
protocol for children at 9 to 15 years of age to recommend nationwide, and a new health information database which
extracts relevant information from electronic medical systems.

The results of our research is represented in our numerous peer reviewed publications. We were also 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 participate in two large groups of international collaborations on perinatal outcomes and their determinants.
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