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Abstract

Japan promotes research related to intractable diseases and financially supports patients with these dis-
eases. Intractable diseases are designated as those that fulfill the following criteria: (1) rarity (affect-
ing less than 0.1% of the population in Japan), (2) unknown etiology, (3) lack of effective treatment, (4) 
necessity of long-term treatment, and (5) existence of objective diagnostic criteria and not necessarily 
equal to rare diseases in other countries. The construction of a national database is required to promote  
research to clarify the pathogenesis of these diseases and to develop pharmaceutical products and medical  
devices. The Ministry of Health, Labor, and Welfare launched an online registration system in 2001, but 
many problems associated with gathering and utilizing information on patients with intractable diseases 
remain. In this paper, we describe the present status of the national registry of designated intractable 
diseases in Japan and discuss future prospects. 
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Introduction

Recently, more than 6000 rare diseases have been 
identified (defined as affecting <5/10,000 indi-
viduals in Europe and <200,000 people in the 
united States).1) in Japan, a certain number of 
rare diseases were designated intractable diseases 
for promoting research to clarify the pathogenesis 
of these diseases and to develop pharmaceutical 
products and medical devices.2) the promotion of 
a clinical study on rare diseases is necessary to 
construct a national database because demographic 
as well as genomic data are required for evaluating 
the prognosis of patients with rare diseases.3) on 
the other hand, the diagnostic criteria for rare 
diseases should be revised according to the progress 
of medical diagnostic technologies; therefore, the 
standardization of a registration is necessary for 
re-thinking the classification and categorization 

of diseases.4) the ministry of Health, Labor, and 
Welfare (mHLW) in Japan launched an online 
registry system for gathering designated rare and 
intractable diseases in 2001. although the registra-
tion rate of these diseases has improved each year, 
a remarkable difference exists among prefectures. 
to address these issues, the mHLW established 
a new act on intractable diseases that enables 
registration at public health centers as well as at 
hospitals that satisfy certain criteria. Herein, we 
describe the present status of the national registry 
of designated intractable diseases in Japan and 
discuss future prospects. 

Japan’s Policy for Intractable Diseases 

Japan’s policy for intractable diseases has its roots in 
the mid 1950s, when cases of an unknown illness with 
visual and neurological disturbance were reported. 
in 1970, a task-force research group determined that 
the disease, called subacute myelo-optic-neuropathy, Received may 19, 2016; accepted July 27, 2016
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was caused by the chronic administration of a large 
dose of clioquinol as an antiflatulent.5) Following 
this experience, the mHLW launched the following 
initiatives to promote the elucidation of the etiology 
of intractable diseases in 1972: Research Projects on 
overcoming intractable Diseases and the treatment 
for Specified Diseases. these programs have been key 
components of Japan’s intractable disease policy.6)

the Research Project on treatment for Specified 
Diseases provides assistance for selected diseases 
among the designated intractable diseases that 
are entitled to the research grant program. the 
aspects of this project include research promotion 
as well as financial assistance to avoid catastrophic 
expenditure as it covers the co-payment of eligible 
patients in return for providing data for research 
use. at the start of the program, four diseases were 
designated for the Research Project on treatment for 
Specified Diseases, and the number of designated 
diseases gradually increased to 56 before a major 
reform for intractable diseases was carried out. With 
the enforcement of the intractable Disease Health 
Care act in 2015, 306 diseases are now eligible for 
financial assistance. 

the criteria for designated intractable diseases are 
as follows: (1) rarity (affecting less than 0.1% of the 
population in Japan), (2) unknown etiology, (3) lack 
of effective treatment, (4) necessity of long-term 
treatment, and (5) existence of objective diagnostic 
criteria. 16 out of 306 designated intractable diseases 
are related to neurosurgery (table 1). 

National Registry for Designated  
Intractable Diseases

in Japan, when a doctor diagnoses a patient with 
a designated intractable disease, he/she fills out a 
registration form and gives the form to the patient 
along with an application form for a medical expense 
subsidy. this information on this form includes demo-
graphic data necessary for certificating the diagnosis 
and clinical stage. a patient takes this document to 
a public health center to request a medical expense 
subsidy, and the public health center gathers these 
applications and submits them to the governor of the 
prefecture. the governor decides whether patients 
are eligible for subsidy and sends them for claimant 
certifications. the mHLW gathered these registration 
forms for analyzing the etiology of designated intrac-
table diseases, but the registration forms differed 
among prefectures. therefore, the mHLW launched 
an online registration system for designated intrac-
table diseases in 20007). the registration forms are 
digitalized and anonymized at a prefecture and are 

Table 1 Target diseases of neurosurgery in Japan

1 Cerebral vascular disorders 

  •  Moyamoya disease 

  •  Sturge-Weber syndrome 

2 Spinal cord disorders

  •  Syringomyelia  

  •  Myelomeningocele 

3 Functional disorders 

 (1) Epilepsy

  •   Mesial temporal lobe epilepsy with hippocampal 
sclerosis 

  •  Lennox-Gastaut syndrome 

  •  Epilepsy with myoclonic absences 

  •  West syndrome 

  •  Hemiconvulsion-hemiplegia-epilepsy syndrome 

  •   Epilepsy with continuous spikes and waves 
during slow sleep 

 (2) Parkinson’s disease 

 (3) Dystonia

  •  Hereditary dystonia 

4 Brain malformation 

  •  Hemimegalencephaly 

  •  Focal cortical dysplasia 

  •  Neural migration disorders 

  •  Tuberous sclerosis complex 

Fig. 1 National registry of designated intractable 
diseases in Japan.

uploaded to the mHLW server (Fig. 1). the uploaded 
data are automatically classified as definite, probable, 
or possible intractable disease according to the clinical 
criteria of each disease. the mHLW research groups 
for designated intractable diseases begin to utilize 
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Table 2 Clinical manifestation of spinocerebellar ataxia in Japan*

types of SCa (n = 6,156)

Sporadic autosomal  
dominant

autosomal 
recessive

other genetic 
types

Spastic  
palsy

unknown

number of cases 3,410 1,914 81 70 484 197

neurological 
presentation

Dementia 9.2% 11.8% 22.2% 18.6% 11.2% 8.1%

Cerebellar dysarthria 86.3% 86.5% 84.0% 81.4% 12.8% 77.2%

Gait ataxia 94.5% 93.8% 84.0% 94.3% 21.5% 82.7%

Limb ataxia 92.5% 92.5% 91.4% 92.9% 18.8% 80.2%

Romberg sign 23.3% 19.5% 19.8% 22.9% 9.5% 21.3%

Babinski sign 7.6% 12.9% 27.2% 15.7% 77.1% 10.2%

Vertical supra-nuclear 2.0% 3.6% 2.5% 4.3% 2.7% 1.5%

gaze palsy

Gaze-evoked nystagmus 19.1% 36.7% 30.9% 22.9% 2.9% 20.8%

Disturbance of slow 24.5% 29.3% 24.7% 30.0% 5.2% 21.3%

Eye movement

Parkinsonism 5.7% 3.7% 1.2% 10.0% 2.3% 3.0%

Limb reflex

Hyperactive 22.1% 34.3% 30.9% 20.0% 92.1% 23.9%

 Sluggish 16.9% 15.5% 42.0% 17.1% 0.6% 16.8%

 normal 59.5% 48.6% 25.9% 62.9% 7.2% 46.2%

*From FY2004 to FY2008, 6,156 cases were registered in the national database for designated intractable diseases.  We 
analyzed the clinical manifestation of SCa types by using the latest criteria: sporadic autosomal dominant, autosomal 
recessive, other genetic types, spastic palsy, and unknown.

this national database after the mHLW approves their 
research plan. although the total cost of adminis-
trating online registration system is about a hundred 
million yen per year and the half of operating cost 
is supported by the mHLW, some prefectures have 
not submitted information to the registry system.

Utilization of a National Database on 
Designated Intractable Diseases for 

Clinical Research

the national database enables clarification of the 
etiology of designated intractable diseases and 
understanding of the actual condition of patients 
with designated intractable diseases.8) the database 
covers over 90% of new designated intractable 
cases in Japan. For example, we evaluated the 
prognosis of patients with spinocerebellar ataxia 
(SCa). SCa is classified as sporadic, hereditary 
(autosomal dominant, autosomal recessive, and other 
genotypes), or spastic paraplegia. an evaluation of 
the SCa cases registered in the national database 
revealed that the clinical manifestation of SCa is 

heterogeneous, suggesting a different focus on the 
nervous system (table 2). Because the SCa registra-
tion form contains queries related to the Barthel 
index, we compared the prognoses of SCa cases 
according to the Barthel index for 3 years.9) the 
Barthel index of the autosomal dominant type of 
SCa and spastic paraplegia remained at over 85% 
for 3 years, but that of autosomal recessive and 
other SCa genotypes deteriorated to below 75% 
within 2 years of observation (Fig. 2). if a Barthel 
index of less than 85% were adopted as criteria 
for medical expense subsidy, most cases with 
the autosomal dominant type of SCa and spastic 
paraplegia would not be covered. therefore, the 
mHLW selected the modified Rankin Scale (mRS) 
as a criterion for medical expense subsidy.10) 

Standardization of Clinical Data 
Required for Registration

Before 2000, the registration forms for desig-
nated intractable diseases differed among prefec-
tures. therefore, the mHLW constructed an online 
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Fig. 2 Evaluation of the prognosis of designated 
intractable diseases. (A) Flow of cases enrolled in this 
study. (B) Evaluation of SCA prognosis by using the 
Barthel Index.

Research Projects to Improve  
the Prognosis of Designated  

Intractable Diseases  

updating the definition and related diagnostic 
guidelines is necessary for constructing a database 
for designated intractable diseases.4) the mHLW has 
launched Japan intractable Diseases information 
Center (http://www.nanbyou.or.jp), which provides 
up-to-date diagnostic guidelines on designated 
intractable diseases. moreover, researchers involved 
in projects that to develop pharmaceutical prod-
ucts and medical devices are anticipated to utilize 
the national database for recruiting patients who 
have rare and intractable diseases. therefore, the 
mHLW has integrated individual research projects 
in the following four categories: (1) disease-oriented 
basic research, (2) field-oriented basic research,  
(3) cross-sectional research, and (4) practical research 
projects for rare and intractable diseases (Fig. 4). the 
mission of these projects is to establish diagnostic 
criteria for diseases with unknown etiology (disease-
oriented basic research), to elucidate the etiology 
and revise the guidelines based on nationwide 
clinical studies (field-oriented basic research), to 
support the bio-bank and find bio-markers related to 
prognosis (cross-sectional research), and to promote 
clinical studies on pharmaceutical products and 
medical devices (practical research projects for 
rare and intractable diseases). 

Future Prospects

in 2015, the intractable Disease Health Care act 
was initiated to secure a budget for maintaining 
medical expense subsidy for patients with intrac-
table diseases and to promote research on clarifying 
the pathogenesis and promoting the development 
of pharmaceutical products and medical devices. 
With the new act, the number of designated intrac-
table diseases was expanded from 56 to 306 by July 
2015, and the mHLW has begun to designate doctors 
and hospitals that have the capability to diagnose 
and provide medical care for patients with intrac-
table diseases. the online-registry system will be 
transferred from public health centers to hospitals, 
which makes it possible to share patient informa-
tion among healthcare providers in the community 
(Fig. 5). Designated doctors are able to access the 
system and follow prognosis of their patients. 
However, the high cost for medical providers to 
construct an information platform for sharing and 
utilizing information on patients is an existing 
problem that must be addressed. this is due to the 
difficulty of up-loading patient information directly 

registry system in which the registration forms 
must record the following items in order to  
standardize accreditation criteria for medical expense 
subsidy: (1) patient information, (2) diagnosis, (3) 
onset and progressive course, (4) clinical findings, 
(5) severity, (6) laboratory findings, (7) differential 
diagnosis, (8) treatment, and (9) prognosis. With the 
exception of patient information, the submission 
forms varied among the different disease types. 
Since some of the designated intractable diseases 
have a similar clinical presentation, distinguishing 
between these diseases is difficult without genetic 
analysis.11) therefore, the data elements should be 
shared in the same disease categories or disease 
groups. We classified designated intractable diseases 
according to the iCD10 (international Statistical 
Classification of Diseases version 10); however, 
the registry forms used in Japanese nationwide 
surveillance are not necessarily based on clinical 
manifestation. We categorized 14 designated intrac-
table neurological diseases into the following three 
groups based on clinical manifestation and patho-
genesis: the neuro-immunological disease group, 
neuro-degenerative disease group, and cerebellar 
ataxia (Fig. 3). the queries consist of general queries 
and disease-specific queries, and some queries are 
shared by the same disease group. However, some 
queries require disease-specific elements, such 
as genetic analysis and/or activity of daily living 
(aDL) score. Recently, the standardization of elec-
tric heath records (EHRs) has been requested to 
improve the quality of clinical research, and we 
reconstructed the present registry system with a 
data model that satisfies the iSo13606 standard 
specification.12) 

a B
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Fig. 3 Standardization of clinical data required for registration of neurological diseases. MS: Multiple sclerosis, 
MG: myasthenia gravis, CIDP: chronic inflammatory demyelinating polyneuropathy, ALS: amyotrophic lateral 
sclerosis, SMA: spinal muscular atrophy, SBMA: spinobulbar muscular atrophy, PD: Parkinson’s disease, MSA: 
multiple system atrophy, SCA: spinocerebellar ataxia, SSPE: subacute sclerosing panencephalitis. Each disease 
is classified by ICD10. 

Fig. 4 Research projects to improve the prognosis of intractable diseases. 
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through EHRs since most of the EHRs in Japan are 
not accessible via the internet to prevent the leakage 
of information.13) Recently, an open EHR system has 
been considered to enable the sharing of health infor-
mation in the community and mobile virtual private 
network seems to be an appropriate infrastructure.14) 
the new registry system is adopting iSo13606 and 
it is compatible with an open her system. in addi-
tion to constructing a nation-wide registry system 
to promote clinical research, educating doctors for 
high-quality diagnoses and further improvement of 
the health care system are important for patients with 
rare diseases. Especially, promoting research and the 
development of pharmaceutical products and medical 
devices on ultra-rare diseases (less than 1 person per 
50,000 people) is difficult with respect to obtaining 
financial support and recruiting patients in a single 
country.15) therefore, a global alliance is necessary for 
promoting research on ultra-rare diseases. in 2011, 
a world-wide clinical research alliance, the interna-
tional Rare Diseases Research Consortium (iRDiRC), 
was established. in 2015, a headquarter organization 
promoting innovative medical research, the Japan 
agency for medical Research and Development 
(amED), was launched in Japan; this organization 
participated in iRDiRC in 2016. 

Fig. 5 Future Prospects: New designated intractable diseases registry schema.
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