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Abstract:

With the progress of medical care in recent years, the prognosis of intractable diseases of childhood onset
has markedly improved. Young adults with special health care needs require continuous medical support
throughout their lifetimes. To provide them with optimal health care services, a smooth transition from the
pediatric medical system to the adult one is essential. However, in Japan many adult health providers are not
sufficiently prepared to care for these patients, due both to limited opportunities to gain up-to-date medical
knowledge on transitional health care and a lack of familiarity with the medical treatment of childhood-onset
chronic diseases. In this review, we discuss current issues in transitional health care in Japan from an inter-

nist’s viewpoint.
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Transitional Health Care

With the progress of medical care in recent years, the
prognosis of intractable diseases of childhood onset has im-
proved tremendously. More than 95% of children with
childhood-onset chronic diseases (excluding malignant neo-
plasms) survive to adulthood in Japan. However, many pa-
tients with such diseases are not cured, and they must there-
fore continue to receive treatment for their conditions and
any new complications throughout their lifetimes. In addi-
tion, patients often suffer from medical conditions unrelated
to their chronic disease, so medical services after adulthood
should be delivered by adult health care providers.

“Medical transition” is defined as the process of moving
from a pediatric medical system to an adult one. Transfer re-
fers to the actual point in time at which responsibility for
patient health care is handed off to the adult health care
providers (1, 2). However, neither internists nor pediatricians
provide adequate care to adults or young adults with special
health care needs in Japan. In order to facilitate this transi-
tion, it is crucial that health care providers, especially pedia-

tricians and internists, accurately share information about
patients’ medical and social problems and recognize the
value of comprehensive medical care.

In this review, we discuss the current status and issues re-
garding transitional health care in Japan.

Current Status and Issues Regarding
Transitional Health Care in Japan

A) From the standpoint of the patient and their fam-
ily, and the pediatrician

Epidemiological research conducted by the Ministry of
Health, Labor, and Welfare of Japan revealed that, in 2012,
there were approximately 120,000 Japanese patients with
childhood-onset chronic diseases, such as growth hormone
deficiency, cretinism, congenital heart disease and lympho-
cytic leukemia, ranking as follows: endocrine disorders,
32%; chronic heart disease, 16%; and malignant neoplasms,
14% (https://www.shouman.jp/research/pdf/15_25/25_02.pdf;
site only available in Japanese) (Fig. 1). At present, approxi-
mately 20% of patients with childhood-onset chronic dis-
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The Childhood-onset Chronic Disease in Japan. From the epidemic survey on childhood-

onset intractable disease in Japan in 2012 (arranged), conducted by the Ministry of Health, Labor,

and Welfare of Japan.

eases in Japan continue to visit pediatricians even after age
20. In particular, over 40% of patients with collagen dis-
eases, chronic heart disease, and congenital metabolic abnor-
malities are still seen in pediatric clinics.

Most patients with childhood-onset intractable disease re-
quire long-term outpatient care and/or hospitalization. Their
guardians often have a high level of trust in their pediatri-
cians, not only for medical care but also for advice regard-
ing social problems. As a result, establishing new relation-
ships with adult healthcare providers may be psychologi-
cally burdensome for patients and their family members, and
they may hesitate to transition to the adult health care sys-
tem. In addition, most pediatricians in Japan are not cur-
rently subspecialized and treat patients with all sorts of com-
plex nonsurgical problems. In contrast, most Japanese inter-
nists are subspecialists and generally see patients with prob-
lems in one specific organ system or limit their practice to
one particular area of medical knowledge. Since adults and
adolescents with special health care needs sometimes have
conditions that affect multiple organs or systems, they are
required to visit several centers, such as endocrine, congeni-
tal cardiovascular, and cancer centers, and receive separate
medical care for each condition. This system may confuse
patients and their families, particularly when their preference
would be to receive longitudinal care from childhood
through adulthood at the same facility. Another factor ham-
pering the transition to adult health care may be the delayed
psychological and social development often present in this
patient population.

After reaching adulthood, individuals with special health
care needs must continue to be treated for their childhood-
onset condition while also navigating multiple changes in
the social environment, such as employment, marriage, preg-

nancy, and childbirth. In addition, they must cope with
medical issues unique to adulthood, such as lifestyle-
oriented diseases (atherosclerosis, heart disease, obesity, type
2 diabetes, etc.) and malignant neoplasms. Internists and ob-
stetricians/gynecologists can appropriately address these con-
ditions, whereas pediatricians cannot. Therefore, in 2014,
the Japan Society of Pediatrics published a consensus state-
ment on health care transition for young adults with special
health care needs (http://www.jpeds.or.jp/uploads/files/ikouki
2013_12.pdf; site only available in Japanese). The statement
stresses that the goal of transitional health care is to provide
appropriate and uninterrupted health care services as the in-
dividual moves from adolescence to adulthood and to maxi-
mize lifelong functioning.

B) From the standpoint of the internist

In contrast to pediatricians, internists in Japan do not have
adequate preparation to accept and manage young adults
with special health care needs. Internists are required to ac-
cumulate up-to-date medical knowledge and experience re-
garding childhood-onset chronic diseases that persist into
adulthood. Adult health care providers, however, have little
experience in treating childhood-onset chronic diseases and
have few chances to attend lectures to obtain up-to-date
knowledge about transitional medical care; opportunities for
training are also quite limited. Therefore, many internists are
unfamiliar with the medical treatment of these conditions,
and young adults with these conditions have no point of en-
try into the adult system of care. Furthermore, transitional
medicine is a developing science; as such, there is substan-
tial uncertainty about a number of factors, such as how
childhood-onset diseases progress with age, when late-onset
complications appear, and how medical management should
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Table 1.

Chronic Health Conditions in Childhood Cancer Survivor.

1. Second Cancer
2. Endocrinological Disorder

growth disturbance, obesity, leanness, hypogonadism, thyroid dysfunction, adrenal dysfunction, low bone mineral density etc.

3. Cardiovascular Disease

anthracycline-lelated cardiomyopathy, myocardial infarction, valvular abnormalities, pericarditis etc.

4.  Pulmonary Disease
lung fibrosis, recurrent pneumonia, pleurisy etc.
5. Neurologic and Neurosensory Disease

hearing loss, tinnitus, seizures, convulsions, coordination problem, motor control difficulties, stroke, learning disability etc.

6.  Renal and Urological Disease

renal failure, dialysis, hemorrhagic cystitis, voiding dysfunction, hydronephrosis etc.

7. Gastrointestinal Disease and Liver Disease

dyschezia, bowel motility disorder, liver dysfunction etc.
8. Ophthalmological Disorders

cataract and vision problems

be performed. Although internists understand the importance
of their roles in transitional health care, the above factors
might prevent the smooth transition of patients into the adult
health care system in Japan.

Patients with childhood-onset chronic diseases such as
growth hormone deficiency (GHD), thyroid dysfunction,
congenital heart disease (CHD), malignant neoplasms, neph-
rotic syndrome, bronchial asthma, hemophilia, inflammatory
bowel disease, and acquired brain conditions, should in prin-
ciple transfer their care from a pediatrician to an internist
when they reach adulthood. Endocrine disorders, heart dis-
eases, and malignant neoplasms are the most common con-
ditions among young adults with special health care needs
in Japan. We will now discuss the current status of transi-
tional health care in Japan, with a focus on these three con-
ditions.

I. Endocrine Disorders and Diabetes Mellitus

Endocrine disorders are the most prevalent childhood-
onset chronic diseases in Japan. Many endocrine disorders
require treatment throughout the patient’s lifetime, and
therefore cooperation between pediatricians and adult endo-
crinologists is essential for providing optimal health care.
Since most patients with endocrine disorders are able to de-
termine their own therapeutic strategy, a smooth and seam-
less transition can often be achieved relatively easily. How-
ever, some patients with endocrine disorders suffer from
mental retardation and developmental disorders, and some
have multiple diseases. Providing them with optimal care
necessitates a medical team with one or more specialists
(endocrinologists, psychologists, obstetricians/gynecologists,
nephrologists, cardiologists, etc.). In 2012, an epidemiologi-
cal study of childhood-onset intractable diseases conducted
by the Ministry of Health, Labour, and Welfare of Japan re-
vealed that approximately 32,000 patients had an endocrine
disorder, in the following rank order: GHD, 41.7%; thyroid
dysfunction, 29.8%; precocious puberty, 5.0%; and Turner’s

syndrome, 4.6% (https://www.shouman.jp/research/pdf/15_2
5/25_02.pdf; site only available in Japanese). Endocrine
health problems are known to often occur in childhood can-
cer survivors (CCSs) (Table 1) (3). Indeed, Miyoshi reported
that 67% of CCSs in Japan had an endocrinological abnor-
mality (4).

a) GHD (5, 6)

Childhood-onset GHD results has various causes, includ-
ing genetic abnormalities, injuries at birth, brain tumors, and
treatment with irradiation or chemotherapeutic agents. Dur-
ing childhood, GH replacement therapy is performed to im-
prove short stature; in contrast, in adults this therapy ad-
dresses an abnormal body composition, impaired physical
activity, and a decreased quality of life (7). Since not all pa-
tients who are treated with GH replacement therapy during
childhood have permanent GHD or require treatment during
adulthood, reassessment of the pituitary function is required
during the young adult years. When a patient with GHD is
transferred from pediatric to adult endocrinologic care, the
pediatrician should inform the patient about the name of
their disease, precautions in everyday life, and the long-term
consequences of GH deficiency in adulthood. The pediatri-
cian should also provide the endocrinologist with accurate
medical information, such as the pathogenesis of GHD in
each case, the patient’s treatment history, and any complica-
tions (e.g. gonadotrophic insufficiency, hypothyroidism, ad-
renal insufficiency, and diabetes insipidus). Since adult GHD
is a risk factor for metabolic disorders and cardiovascular
disease, it is very important to follow the patient regularly
throughout their lifetime.

b) Thyroid disease

Management of cretinism and childhood-onset Basedow
disease requires consistent medical care. Since both diseases
are treated similarly in childhood and adulthood, a smooth
and seamless transition is relatively easy to achieve as pa-
tients mature.
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c) Turner syndrome (8)

Turner syndrome is a chromosomal condition in which a
female is missing an X chromosome in whole or in part.
The most common features of this syndrome are short stat-
ure, loss of ovarian function, webbed neck, and cubitus val-
gus. In Japan, Turner syndrome occurs in approximately 1
in 2,000 to 1 in 2,500 females at birth. Patients with Turner
syndrome have numerous medical problems, such as skeletal
abnormalities, kidney problems, cardiovascular malforma-
tion, diabetes mellitus (DM), hearing disturbance, and repro-
ductive problems. When these issues arise during childhood
they should be followed by a medical team consisting of an
endocrinologist, cardiologist, nephrologist, audiologist, and
fertility specialist throughout the patient’s lifetime.

d) Endocrine health problems in CCSs

CCSs are at risk of late-onset complications due to cancer
treatments such as radiation therapy and chemotherapy. Al-
most 60% of CCSs have been reported to have at least 1
medical problem (Table 1) (9, 10), and 40-67% were re-
ported to suffer from an endocrine disorder, such as growth
retardation, overweight, gonadal dysfunction, bone metabolic
disorder, thyroid dysfunction, and adrenal dysfunction (3, 4).
Since the incidence of late-onset complications increases
with age and many appear in adulthood, pediatricians and
endocrinologist should educate patients about the frequency
with which they should visit a doctor and the reasons for
regular follow-up throughout their lifetime. In Japan, the
follow-up guidelines for CCSs with endocrine disorders
were published by The Japanese Society for Pediatric Endo-
crinology in 2011, and the guidelines are available for
download at http://jspe.umin.jp/medical/files/guide161006.pdf
(site only available in Japanese).

e) Diabetes mellitus

In 2012, an epidemiological study of childhood-onset in-
tractable diseases conducted by the Ministry of Health, La-
bour and Welfare of Japan revealed that approximately
6,642 patients had DM of the following types: Type 1 DM
(T1IDM), 82.2%; Type 2 DM (T2DM), 16.0%; and DM as-
sociated with single-gene defects or other types, 1.8% (https://
www.shouman.jp/research/pdf/15_25/25_02.pdf; site
available in Japanese). Glycemic control in pediatric patients
with TIDM has significantly improved in recent years due
to the development of various insulin treatments and im-
provements in systems for the self-monitoring of blood glu-
cose (11). The Japanese study group of insulin therapy for
childhood and adolescent diabetes (JSGIT) reported that the
average HbAlc levels in affected patients gradually declined
and reached 7.8% in 2012.

However, in Japan some young adult patients with TIDM
still have poor glycemic control. Glycemic control is known
to worsen during adolescence, possibly because the physi-
ological increment in the secretion of GH and sex steroids
leads to insulin resistance. Psychosocial issues during ado-

only

lescence and young adulthood, including independent living,
attending college, employment, and alcohol consumption
and smoking habits, may also contribute to a loss of con-
trol (12). In addition, there may be cases wherein adolescent
patients with TIDM have poor diabetes self-management
skills because of over-reliance on their parents and inappro-
priate decision-making.

Poor glycemic control is closely associated with the de-
velopment of vascular complications, and the National Insti-
tute for Health and Care Excellence (NICE) guidelines rec-
ommend advising young adult patients with TIDM to main-
tain HbAlc levels below 7.5% in order to minimize their
long-term risk of developing diabetes-related complications,
such as eye, kidney, or nerve damage (the NICE menu of
indicators for Quality and Outcome Framework (QOF) is
available online at: http://www.nice.org.uk/standards-and-indi
cators/qofindicators; Indicator area: Diabetes mellitus, Indi-
cator: NM96). Since the responsibility for daily diabetes
management is shifted from the guardians to the patients
themselves during adolescence, healthcare providers should
help adolescent patients develop diabetes-related knowledge
and self-management skills and assist them in utilizing
medical care. The goals of a successful transition are to
avoid short- and long-term complications of DM, to main-
tain both mental and physical health, and to live a life that
is as similar as possible to that of individuals without diabe-
tes.

II. Cardiovascular Diseases (2, 13)

In Japan, over 10,000 infants with CHD are born each
year, and the incidence of tetralogy of Fallot and ventricular
septal defect is high (13). Recent epidemiological research
has revealed that around 85% of Japanese patients with
CHD reach adulthood, largely due to advances in pediatric
cardiac surgery, so the number of adult CHD patients is
growing rapidly and now exceeds that of pediatric CHD pa-
tients (14). There are estimated to be over 450,000 adult pa-
tients with CHD in Japan, and this number is expected to
increase by around 10,000 patients annually (14). Many pa-
tients with repaired CHD have residual structural and func-
tional cardiovascular problems. In addition, they have
emerging complications, such as congestive heart failure,
symptomatic arrhythmia, cyanosis, thromboembolism, liver
cirrhosis, and protein-losing enteropathy. Since regular, life-
long follow-up is required, adult patients with CHD need to
transition from pediatric- to adult-centered care. Although
Japanese adult cardiologists understand the need for their in-
volvement in treating adult CHD, most adult patients con-
tinue to be followed by pediatric cardiologists (15). Adult
cardiologists must accumulate experience with adult CHD
and managing symptomatic arrhythmias, pulmonary hyper-
tension, cyanosis, and other conditions. However, many
adult cardiologists remain unfamiliar with the medical treat-
ment of adult CHD because the majority of their daily work
involves conditions characterized by normal hemodynamics,
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such as ischemic heart disease, congestive heart failure, ar-
rhythmia, etc. In addition, the pathology of adult GHD be-
comes more complicated if the patient also develops adult-
onset cardiovascular diseases, such as valve stenosis and/or
coronary artery lesions due to hypertension, DM, or dyslipi-
demia. On reaching adulthood, several additional issues,
such as reoperation for CHD, pregnancy, and non-cardiac
surgery, arise in patients with adult CHD. Such problems
place most patients with repaired CHD at increased risk of
anesthesia-, surgery-, and delivery-related complications. It
is therefore important to share accurate medical information,
such as the pathogenesis of CHD, treatment history, hemo-
dynamic status, and complications among health care
providers.

For a smooth transition from a pediatrician to adult cardi-
ologist, patients’ understanding of their heart disease is es-
sential. However, some patients with adult CHD stop their
regular medical visits after transitioning from pediatrics to
internal medicine, probably because they have insufficient
knowledge about the name of their heart disease, the reasons
for follow-up, and the symptoms that reflect deterioration of
their condition (16).

III. Malignant Neoplasms: Late Effects

Emerging in Adulthood

An epidemiological study of childhood-onset intractable
diseases conducted by the Ministry of Health, Labour and
Welfare of Japan revealed that, in 2012, there were approxi-
mately 14,000 pediatric patients with cancer. The most com-
mon neoplasms, in order, were as follows: hematological
neoplasms, 41.2%; intracranial neoplasms, 12.1%; and neu-
roblastoma, 5.5% (https://www.shouman.jp/research/pdf/15_
25/25_02.pdf; site only available in Japanese). Recent im-
provements in diagnosing and treating childhood-onset ma-
lignant neoplasms have resulted in the long-term survival. It
has been reported that the 10-year relative survival rate for
pediatric cancer in Japan is 73.2% in boys and 79.3% in
girls  (http://ganjoho.jp/reg_stat/statistics/stat/summary.html;
site only available in Japanese), and about 1 of every 700
adults between the age of 20 and 39 years is a CCS.

However, with improvements in the survival rate, a new
problem has arisen. Among CCSs, approximately 60% have
reported health problems caused by chemotherapy or radia-
tion therapy (Table 1) (9). These treatment-related complica-
tions or late effects include second cancer, endocrine disor-
ders, renal dysfunction, cardiovascular disease,
loskeletal problems, and neurologic conditions, with endo-
crine disorders being the most common (3, 17). The inci-
dence of late effects increases with age and does not appear
to plateau, with a value of approximately 50% at 10 years
after and 65% at 25 years after the diagnosis (10). In addi-
tion, late effects such as cardiomyopathy due to anthracy-
cline exposure and second cancer may be asymptomatic for
a long period of time. General physicians and/or family doc-
tors are expected to play a principal role in the medical sur-

muscu-

veillance of CCSs, and they should obtain accurate medical
information, such as the name of the disease, the age of on-
set, the patient’s treatment history (including chemotherapy
and radiation therapy protocols), and complications. If can-
cer treatment is completed during early childhood, some pa-
tients may not be informed of their clinical diagnosis and
treatment protocol and may not learn about potential late ef-
fects; as a result, their physician may underestimate their
risk of complications and may not be able to provide opti-
mal medical care. In 2003, the Children’s Oncology Group
(COG) in the United States published the Long-Term
Follow-Up Guidelines for Survivors of Childhood, Adoles-
cent, and Young Adult Cancers (COG-LTFU Guidelines).
These guidelines provide recommendations for screening
and managing the late effects of pediatric cancer therapy
and are available for download at www.survivorshipguide-
lines.org (18). In Japan, long-term follow-up guidelines for
CCSs were published and are available for download at htt
p://jplsg.jp/menull_contents/index_menu_11.htm. Further-
more, the COG pointed out that some CCSs may be at risk
of social problems, such as higher health care costs, lower
household income, lower educational achievement, and un-
employment (19). Since CCSs may require more resources
and services than other young people in order to optimize
their health, improvement of social security is essential.

Regional Disparities in Transitional Health
Care Resources

There are considerable regional disparities in health care
resources across Japan. For example, there are about 2,100
endocrinologists who are board-certified by The Japan En-
docrine Society; as a result, there is approximately 1 board-
certified endocrinologist per 60,000 people in Japan, a rate
that is comparable to those in other developed nations. How-
ever, almost one-third of these endocrinologists work in the
greater Tokyo area, and outside the capital, they tend to be
concentrated in urban rather than rural areas. Although it
would be ideal if patients with intractable diseases could ac-
cess health care centers locally, currently in Japan, some pa-
tients living in rural areas must travel long distances to re-
ceive care, an inconvenience that is due to regional dispari-
ties in health care resources. Given this situation, local gen-
eral internists are expected to play a principal role in the
routine medical check-ups of patients who cannot frequently
visit specialized health care centers in distant areas and who
consult with board-certified subspecialists in urban areas as
necessary through video-phone calls or internet calls. In ad-
dition, developing treatment guidelines and standardizing
therapeutic methods may help reduce regional variations in
care that affect the management of childhood-onset chronic
disease.
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Table 2. Keys for Realizing the Smooth Transition from Pediatrics to Adult Health Care System.

1. Patients and their family members
a)  Development of adequate health literacy
b)  Patients’ active participation in health care decision-making
2. Health care providers
a)  Respect for patients’ autonomy
b)  Establishment of the guidelines for lifetime management of childhood-onset chronic disease
c¢)  Organization of a medical team consists of a variety of professionals
d)  Sharing the accurate medical information about a patient among medical participants
e)  Acquisition of current knowledge of contemporary treatment of childhood-onset chronic disease
3. Social security
a)  Reduction of the burden of medical costs for essential medical services
+ Enrichment of publicly funded health care
- Improvement of private medical insurance

b)  Support for education training and employment

Achievement of an Uninterrupted Transition
(Table 2)

For a smooth and seamless transition, respect for patients’
autonomy is an ethical principle. Based on that principle, it
is essential for patients, their family, and medical partici-
pants to cooperate to achieve three main goals. The first is
to ensure that patients have a sufficient understanding of
their illness. Prior to the transition period, the pediatrician
should create a written health care transition plan and pro-
vide each patient with special health care needs with de-
tailed information about the name of their disease, treatment
history, precautions in everyday life, late-onset complica-
tions, and other necessary facts. This process will help the
patient understand that, as an adult, they must take responsi-
bility for their own medical care. Young adults with special
health care needs should gradually become emotionally in-
dependent of their parents and act more on their own initia-
tive regarding their illness rather than following their par-
ents’ advice. However, as there are interindividual differ-
ences in emotional and physical growth, no single approach
will succeed in ensuring a smooth transition and optimal
medical service for all patients. Since emotional instability
is often seen during the teenage years, it is best to avoid
transfer into the adult system of care during this period.

The second goal is to accurately share patients’ medical
information among medical participants. Since chronic dis-
eases in young adults with special health care needs often
involve multiple organ systems, it is important to organize a
multidisciplinary medical team as described above. Team
members should all be familiar with the patient’s medical
information, including the pathogenesis of the original dis-
ease and any past treatments or complications. Standardiza-
tion of diagnostic and treatment methods will require the es-
tablishment of guidelines and up-to-date educational pro-
grams. Epidemiological analyses of the natural history of
childhood-onset chronic diseases and the long-term effects
of their treatment are also needed.

The third goal is to improve the social security system.
Some young adults with special health care needs may suf-
fer from long-term physical and psychological difficulties,
which may result in lower educational achievement and un-
employment. In addition, they are likely to have higher
health care costs, and the financial burden of treatment is
one of the main reasons that they stop seeking follow-up.
Therefore, improvement of social security is essential to pro-
vide optimal health care throughout these patients’ lifetimes.

Conclusion

The aim of transitional health care, which is critical when
adolescents with special health care needs become adults, is
to provide developmentally optimal health care services
while respecting patient autonomy. Compared to pediatri-
cians, internal medicine practitioners in Japan are frequently
subspecialized (Fig. 2). The transition to the subspecialized
adult health care system seems to be unpleasant for patients
and their family members, given their existing familiarity
with the pediatric health care system. However, it is a neces-
sary step in order to enable patients to obtain appropriate
and uninterrupted lifelong health care services. Thus, medi-
cal providers must politely explain the need for this transi-
tion to patients and their family members, from the patients’
standpoint. A general internist or a board-certificated senior
fellow of the Japanese Society of Internal Medicine with ex-
perience and knowledge in many medical fields is expected
to play a principal role in the routine medical check-up of
young adults with special health care needs, and these pa-
tients should consult with board-certified subspecialists as
necessary. In addition, there are problems to be addressed,
including the social security system, regional disparities in
health care resource, and shortages of board-certified sub-
specialists and health care providers. These issues may be
mitigated by reducing regional variations in care through de-
fining treatment guidelines and standardizing therapeutic
methods. Ultimately, a successful transition to adult-centered
care will require close communication among pediatricians,
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Figure 2. Transitional Care for Adults/Young Adults with Special Healthcare Needs in Japan.

general physicians, subspecialized internists, and patients
and their families.
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