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A substantial portion of critically i1ll neonates have monogenic diseases. These critically ill
Infants often present with nonspecific symptoms such as poor feeding, seizures, and unexplained
acidosis, making clinical diagnosis based on phenotype difficult. In the first stage of
conventional neonatal care for i1l infants, laboratory tests and nonspecific treatments that do not
necessarily aim to find the cause of the disease have been performed. Even when diagnostic tests
are performed to search for the cause of the problem, it is often long after the birth. Therefore,
in order to Improve the prognosis of critically ill infants, there was an urgent need to Initiate
treatment based on precise molecular diagnosis. To achieve this, we conducted a comprehensive
genetic analysis of neonates and infants with non—specific symptoms that are severe enough to
require admission to a neonatal Intensive care unit. The aim of the study was to provide molecular
diagnosis and to provide information on the possibility of effective interventions.

In the 2019-2020 fiscal year, we conducted pilot research focused on genetic disorders that
manifest in the neonatal infantile periods. This was conducted at comprehensive and regional
perinatal maternal and child health care centers, pediatric specialized medical facilities, and
related facilities in the metropolitan areas of Tokyo, Osaka, Kanagawa, Saitama, and Aichi
prefectures. These areas are the largest number of newborn births by prefecture in Japan.
Comprehensive genomic analysis (using gene panel analysis, whole exome sequencing, and whole genome
sequencing) was performed on 85 critically ill newborns enrolled in FY 2019 and FY 2020. This
resulted in a diagnostic rate of 48% (41/85). The diagnosis rate varied according to symptoms, and
was particularly high in cases who had symptoms suggestive of metabolic diseases such as
hepatosplenomegaly or neurological symptoms such as convulsions. In 49% (20/41) of the 41 patients
who had final molecular diagnosis, the results of the diagnosis were useful in determining the
actions of medical care (i.e., changing the course of treatment or testing procedures). There were
several cases where genetic diagnosis results led to better medical management. In a patient with
poor weight gain, the prompt molecular diagnosis of cystic fibrosis led to medical treatment at an
early stage. In other patients, the results of genetic diagnosis led to the cancellation of living
donor liver transplantation or enrollment in small bowel transplantation. Of the cases with a
confirmed molecular genetic diagnosis, four patients (5%) had “small” chromosomal deletions
ranging from 3.8 to 38.4 kb, which appeared detectable only by whole genome sequencing. These
results were published in an international journal of pediatrics, 1.e., The Journal of Pediatrics
(Suzuki et al, Genome Analysis in Sick Neonates and Infants: High—yield Phenotypes and ] Pediatr.
2022 May; 244:38-48.el.).

A nationwide diagnostic network as implemented from February 2022 in collaboration with
perinatal facilities participating in the study. Throughout the study period, a total of 118
medical institutions across 41 prefectures from Hokkaido to Okinawa participated in the study. By
March 2024, the diagnostic network was expanded to cover 1509 beds (46%) of the total 3,289 beds in

neonatal intensive care units In Japan.



