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Abstract Genetic disorders and birth defects account for a
high percentage of the admissions in children’s hospitals.
Congenital malformations and chromosomal abnormalities
are the most common causes of infant mortality. So their
effects pose serious problems for perinatal health care in
Japan, where the infant mortality is very low. This paper
describes the reasons for admissions and hospitalization at
the high-care unit (HCU) of a major tertiary children’s
referral center in Japan. We retrospectively reviewed 900
admission charts for the period 2007-2008 and found that
genetic disorders and malformations accounted for a
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significant proportion of the cases requiring admission to
the HCU. Further, the rate of recurrent admission was
higher for patients with genetic disorders and malforma-
tions than for those with acquired, non-genetic conditions.
Over the past 30 years, admissions attributed to genetic
disorders and malformations has consistently impacted on
children’s hospital and patients with genetic disorders and
malformations form a large part of this facility. These
results reflect improvements in medical care for patients
with genetic disorders and malformations and further
highlight the large proportion of cases with genetic
disorders, for which highly specialized management is
required. Moreover, this study emphasizes the need for
mvolvement of clinical geneticists in HCUs at children’s
hospitals.

Keywords Malformation - Genetic disease - High-care
unit - Children’s hospital - Mortality

Introduction

Genetic disorders and birth defects account for a high
percentage of the admissions to children’s hospitals [4, 13].
In 2008 [5], the Ministry of Health, Labor and Welfare in
Japan reported that congenital malformations, chromosomal
abnormalities, and genetic diseases are the leading causes
of death in children during the first year of life. As per
that report, 999 infants under the age of 1 year died of
congenital malformations and chromosomal abnormalities;
this corresponds to 35.7% of the total number of deaths in
this age group. Since 1985, congenital malformations and
chromosomal abnormalities have remained the leading
causes of infant mortality in Japan [5]. Indeed, in USA it
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has been found that patients with genetic disorders had a
greater need for hospital admission and were hospitalized
for longer durations than were those without genetic
disorders [14].

However, recent advances in treatment are likely to
improve the survival of individuals with congenital malfor-
mations, which, in turn, is likely to increase the rates of
readmission to pediatric intensive care units (PICUs) [16].
Several studies have assessed the role of genetic disorders
in pediatric mortality and hospitalization [2, 6, 7, 16].
Congenital malformations and chromosomal abnormalities
pose serious challenges for perinatal health care in this
country, as they are the leading contributors to the infant
mortality rate in Japan.

In this study, we assessed the reasons for admissions and
hospitalization to the high-care unit (HCU) of a major
tertiary children’s referral center in Kanagawa Prefecture,
Japan, and compared our findings to those of a study of this
unit 30 years ago. To elucidate the impact and contribution
of birth defects and genetic diseases on pediatric hospital-
ization, we studied the reason for hospitalization, underly-
ing diagnoses, and duration of hospitalization in this
children’s hospital in Japan.

Materials and methods

Permission for the study was obtained from the Ethical
Committee of our medical center.

We retrospectively analyzed the cases of children
hospitalized at the HCU of Kanagawa Children’s Medical
Center (KCMC) between June 2007 and December 2008.
KCMC is a major tertiary children’s referral center for
pediatric cardiology, surgery, and cancer cases and serves a
large area in Kanagawa Prefecture, Japan. It has an institute
for the severely handicapped, a PICU, a neonatal intensive
care unit, and an HCU. In contrast to the PICU, which
admits patients who have undergone cardiovascular or
neurosurgery, the HCU specializes in pediatric patients
with other acute conditions. All of the patients were
included if they were admitted to the HCU from the
emergency room, operating room, or inpatient ward.
KCMC, with 419 beds, is the only specialized pediatric
hospital in Kanagawa Prefecture, where the total number of
births is 80,000 annually [8, 9]. About 8,500 patients (male/
female, 1:1) were admitted to KCMC in 2007, and the
average of hospital stay was 15.3 days.

We summarized and reviewed the medical charts of all
patients admitted to the HCU. The charts and summaries
were reviewed for age, sex, duration of hospitalization,
underlying disease, and reason for admission. Sub-
categories were created for the underlying diseases and
reason for admission.

2} Springer

The underlying disease was classified into two main
categories: genetic conditions and acquired (non-genetic)
conditions. Genetic conditions were considered to include
chromosomal abnormalities, recognizable malformation
and dysplasia, multiple malformations, isolated malforma-
tions (e.g., those related to the heart, central nervous
system (CNS), and respiratory and gastrointestinal tracts),
other single-gene defect-related conditions, mitochondrial
diseases, and metabolic disorders (Table 1). All cases of
chromosomal abnormalities and multiple malformations
were examined using standard karyotyping. Cases of
recognizable malformation/dysplasia were ascertained by
clinical dysmorphologists (H.Y., N.F., and K.K.). Acquired
conditions were considered to include perinatal complica-
tions, trauma, neoplasm, and sequelae of severe infectious
conditions.

The reasons for admission were classified as problems of
the respiratory system, CNS, heart, gastrointestinal tract,
kidneys and urinary tract, infectious diseases, post-
operative management, and unknown condition. Those
cases that did not fall into these categories were placed
into a category called “others.”

Statistical analyses were performed to compare the
duration of hospitalization and the age distribution, using
StatView version 5.0 (SAS Institute, Inc; Cary, NY).
Categorical data were reported as counts and percentages,
and continuous data as mean (SD) or median values.
Statistical differences for categorical variables were deter-
mined by using chi-squared analyses. Median differences
were compared by Mann—Whitney U test.

Results

A total of 900 admissions, consisting of 687 individual
cases with 200 recurrent admissions, were reviewed.
Sixteen admissions were excluded from the study because
of insufficient information regarding the underlying causes
for admission.

The median age at admission was 3.5 years (range,
1 day-32.5 years), and the sex ratio was 1.36 (396 males
and 291 females). The median lengths of hospitalization in
the HCU were 4 days. Table 2 shows the distribution of the
884 admissions across the different categories of causes for
admission. Most patients were admitted for common
medical problems, including respiratory problems, post-
operative management, and CNS problems. Of the 298
admissions for respiratory problems, most cases involved
respiratory infection, including pneumonia and bronchitis.
Admissions for post-operative management accounted for
30.7% cases (271 of 884 admissions), while CNS problems
such as convulsions, encephalitis, and meningitis accounted
for 16.3% (144 of 884 admissions).



