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A study for adding the ornithine transcarbamylase (OTC) deficiency to newborn screening
using tandem mass spectrometry

OTC deficiency is one of the most common and severe defect of urea cycle disorders, it has been
difficult to apply for newborn screening because of lacking screening test that had been validated.
In this study, a pilot study will be carried out to add the screening method developed by
applicants to the current newborn screening using tandem mass spectrometry.

First, we determine the reference value of orotic acid used in pilot study. We also investigated
whether orotic acid can be measured in different laboratory or different analytical instruments.
In order to investigate the detection accuracy of patient, we collect blood filter papers from the
confirmed patients with OTC deficiency, and examined them. For the purpose of quality control
of pilot study, dried blood spot sample for quality control containing orotic acid is being prepared.
In 2017, we plan to start study in Shimane and Kumamoto. In addition, Hiroshima, Nagano,
Osaka, part of Tokyo, etc. are beginning procedures for pilot study.

Kimitoshi Nakamura (Associate Professor, Department of Pediatrics, Kumamoto University
Graduate School of Medical Scienceis) conducted a prognosis survey for UCD patients.
Regarding the blood ammonia level at the onset of UCD patients, the presence or absence of
convulsions, presence or absence of abnormality in head image examination, necessity of
hemodialysis, necessity of liver transplantation, and necessity of special milk treatment. In
these cases, it was found that the prognosis was poor in cases, and more patients needed these
treatments, with blood ammonia level more than 360 pM.

Seiji Yamaguchi (Professor, Department of Pediatrics, Shimane University Faculty of
Medicine) designed the prospective patient registration study for the patients found in pilot
study. In this study, rather than a questionnaire survey targeting patient families, we plan to
conduct a survey on patients' physicians with the patient's personal information unknown. In
order to evaluate the cost-benefit of newborn screening on OTC deficnecy, we shared information
necessary for analysis with research collaborators and started gathering information to

determine cost-benefits of newborn screening of OTC deficiency.

A study of developing new method for newborn screening of  ucopolysaccharidosis (MPS)
Newborn screening methods for MPS are now developing, even though promising
therapies such as enzyme replacement therapy are being prepared.

Kenji Orii (Associate Professor, Division of Neonatal Intensive Care
Unit, Gifu University Hospital) investigate and established the condition for
simultaneous assay of multiple specimens from dried blood spot of newborn by measuring
enzyme activity of MPS type I and MPS type II. A measurement system for measuring the
enzyme activity using 4-MU substrate was set up and examination of the cutoff value was
carried out. And Dr. Orii prepared to conduct a questionnaire survey in 2017 in order to
investigate the natural history before the treatment of patients with
mucopolysaccharidosis type II and the quality of life after long - term enzyme replacement

therapy. 4



Toshikazu Minohata (Assistant manager, MS Business Unit, Analytical & Measuring
Instruments Division, Shimadzu Corporation) and his group validate the GAG method, which
1s a MPS screening method scheduled to be developed in present research, by using currently
reported GAG assay method. As a result of comparison using high sensitivity LC-MS/MS and
general purpose LC-MS/MS (common in NBS), it became clear that general purpose LC-
MS/MS was insufficient in sensitivity for analyzing GAG in dried blood spot.

Shunji Tomatsu (Visiting Lecturer, Department of Pediatrics, Shimane University Faculty
of Medicine) conducted performance evaluation of LC-MS/MS used for GAG method together
with Minohata group. He
determined the useful indicator for newborn screening of MPS-1 and MPS-II using GAG assay.
It revealed that combination of heparan sulfate (HS-0S and HS-NS) and dermatan sulfate is

efficient.
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