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Abstract

Xeroderma pigmentosum (XP) is a genetic photosensitive disorder in which patients are
highly susceptibe to skin cancers on the sun-exposed body sites. In Japan, more than half of
patients (30% worldwide) with XP show complications of idiopathic progressive, intractable
neurological symptoms with poor prognoses. Therefore, this disease does not merely present
with dermatological symptoms, such as photosensitivity, pigmentary change and skin cancers,
but is “an intractable neurological and dermatological disease”. For this reason, in March
2007, the Japanese Ministry of Health, Labor and Welfare added XP to the neurocutaneous
syndromes that are subject to government research initiatives for overcoming intractable
diseases. XP is one of the extremely serious photosensitive disorders in which patients easily
develop multiple skin cancers if they are not completely protected from ultraviolet radiation.
XP patients thus need to be strictly shielded from sunlight throughout their lives, and they
often experience idiopathic neurodegenerative complications that markedly reduce the quality
of life for both the patients and their families. Hospitals in Japan often see cases of XP as
severely photosensitive in children, and as advanced pigmentary disorders of the sun-exposed

area with multiple skin cancers in adults (aged in their 20—40s), making XP an important
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disease to differentiate in everyday clinical practice. It was thus decided that there was a
strong need for clinical practice guidelines dedicated to XP. This process led to the creation
of new clinical practice guidelines for XP.

DNA repair, freckle-like pigmented maculae, neurological symptoms, photosensitive
disorders, pyrimidine dimers, skin cancers, ultraviolet radiation, xeroderma pigmentosum

This is the secondary English version of the original Japanese manuscript for “Xeroderma
pigmentosum clinical practice guidelines” by the xeroderma pigmentosum clinical practice
guidelines revision committee published in the “Japanese Journal of Dermatology: 125(11),
2013-2022, 2015.

Background for creating the guidelines

Xeroderma pigmentosum (XP) is a genetic photosensitive disorder in which patients show a
high susceptibility to skin cancers on the sun-exposed body sites. It was first recorded at the
end of the 19th century by a dermatologist, Moritz Kaposi, who described a severe
photosensitivity disorder that was accompanied by pigment change.'? In 1968, the American
radiobiologist, James E. Cleaver, reported for the first time that XP is a genetic disease in
humans, in which genetic abnormalities occur in the DNA repair process. He discovered that
XP cells unable to repair DNA damage caused by ultraviolet radiation (UV).® In Japan, more
than half of patients (30% worldwide) with XP show complications of idiopathic progressive,
intractable neurological symptoms with poor prognoses. Therefore, this disease does not
merely present with dermatological symptoms, such as photosensitivity, pigment change and
skin cancers, but is “an intractable neurological and dermatological disease”. For this reason,
in March 2007, the Japanese Ministry of Health, Labor and Welfare added XP to the
neurocutaneous syndromes that are subject to government research initiatives for overcoming

intractable diseases.
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Neurocutaneous syndromes comprise four diseases: neurofibromatosis type 1,
neurofibromatosis type 2, tuberous sclerosis and XP. However, the clinical image varies
depending on each disease, and the clinical practice guidelines have been developed
separately.* The three diseases, except for XP, have strong elements of phacomatosis.
Meanwhile, XP is one of the extremely serious photosensitive disorders in which patients
easily develop multiple skin cancers if they are not completely protected from UV. XP
patients thus need to be strictly shielded from sunlight throughout their lives, and they often
experience idiopathic neurodegenerative complications that markedly reduce the quality of
life (QOL) for both the patients and their families. Hospitals in Japan often see cases of XP as
severely photosensitive in children, and as advanced pigment disorders of the sun-exposed
area with multiple skin cancers in adults (aged in their 20—40s), making XP an important
disease to differentiate in everyday clinical practice.

Clinical practice guidelines for XP are mentioned in Japan Dermatological Association-
approved guidelines on genetic diagnosis of skin diseases, but the items on XP are not
extensive or comprehensive.” It was thus decided that there was a strong need for clinical
practice guidelines dedicated to XP, and not just as a part of guidelines for neurocutaneous
syndromes or genetic skin diseases. This process led to the creation of new clinical practice
guidelines for XP.

Position of these guidelines

This committee consists of members of the team of “Establishment of practice guidelines
based on scientific evidence by the clinical department cross-sectional examination on
neurocutaneous syndrome” For the government research initiatives for overcoming
intractable diseases of the Japanese Ministry of Health, Labor and Welfare, the cooperative
researchers, and the committee members who were entrusted by the Japanese Dermatological

Association guidelines. These guidelines were developed after this committee and the
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discussion in writing had been held in June 2014. These guidelines aim to show a standard of
fundamental and standard medical care of xeroderma pigmentosum in Japan at present.
Escape clause

In these guidelines, the views of the committee members who developed these guidelines
were intensively compiled based on the available data at the time of preparing the report,
which might be forced to change conclusions or recommendations in this report depending on
the results of future studies. In addition, it is accepted that it might even be desirable to
deviate these guidelines for some specific patients and under some specific conditions.
Consequently, physicians who provided treatment cannot escape their liability arising from
negligence only by their reason that they complied with these guidelines, and deviation from
these guidelines cannot be necessarily considered as fault.

Definition and concepts

XP is a hereditary photosensitive disease governed by autosomal recessive inheritance. In XP
patients, their skin is extremely vulnerable to UV because of a congenital defect of repair
ability for UV-induced DNA damage. If these patients do not take appropriate protection
from sunlight, they will develop serious photosensitivity, progressive development of freckle-
like pigment disorder and skin cancers that have the tendency of develop frequently and
multifocaly regardless of young age. In Japan, the majority of XP patients have progressive
neurodegenerative symptoms of unknown cause, of which severity will impact their
prognosis.

XP is classified into eight subtypes (group A—G genetic complementation groups and variant
[V]) of which each responsible gene has been identified. Each clinical form has various
clinical features (Table 1). It has been noticed that there is an association between the gene
mutation and the phenotype, even in the same responsible gene®’ In Japan, genetic

complementation group A (XP-A), of which patients develop serious XP with neurological
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symptoms, accounts for more than half of XP patients, followed by XP variant type (XP-V),
of which patients develop only cutaneous symptoms.

Epidemiology

In Japan, XP occurs as rarely as one in 22 000 people. However, it is difficult to consider this
incidence of XP as an extremely rare disease as compared with the incidence in Western
countries (one in 1 million people). XP-A, in which both cutaneous symptoms and
neurological symptoms are the most severe, accounts for 55% of XP patients in Japan,
followed by XP-V, in which patients develop only cutaneous symptoms (25%), XP-D (8%),
XP-F (7%) and XP-C (4%). Patients with XP-E are rare, and there is no case report of
patients with XP-B. In Japanese patients with XP-A, the founder mutation is detected, and
80% of them show homozygous mutation of XPA gene IVS3-1G> C. The frequency of being
a carrier of XP-A is one in 100 Japanese people.? Unlike the cases in Western countries,
many of the Japanese patients with XP-D have no neurological symptoms.”

Pathogenesis and clinical conditions

XP occurs because the repair system (nucleotide excision repair [NER] and translesion
synthesis) for UV-induced DNA damage (cyclobutane-type pyrimidine dimer, 6-4
photoproduct) does not act properly as a result of genetic abnormality. These responsible
genes are XPA, XPB (ERCC3), XPC, XPD (ERCC2), XPE (DDB?2), XPF (ERCC4), XPG
(ERCC5) and XPV (POLH). All of them are NER-related factors (DNA damage sensor, DNA
damage cleavage, the stabilization, endonuclease, repair of DNA damage), except XPV
protein, which exerts translesion DNA polymerase in the translesion synthesis system. If
pathological mutation occurs in either of these genes, XP will occur.

Symptoms

XP is classified into the following types: XP cutaneous disease in which patients develop

only cutaneous symptoms; XP neurological disease in which patients develop cutaneous
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symptoms with neurological symptoms; and XP/CS complex in which patients develop
cutaneous symptoms with Cockayne syndrome (Table 2). Of Japanese XP patients, XP
cutaneous disease accounts for 45% (including 90% of XP-D, XP-E, most XP-F, and XP-C
patients and 75% of XP-G and XP-V patients), and XP neurological disease accounts for
55% (including XP-A and XP-D patients, and some XP-G patients). In Japan, Cockayne
syndrome (XP/CS complex) is extremely rare, and has been found in just three patients (two
patients with XPD mutation-induced XP/CS complex, and one patient with XPG mutation-
induced XP/CS complex). XP-F, which was thought to be XP cutaneous disease
conventionally, has been recently found in several reports on patients with neurological
symptoms, and thereby can be classified into XP neurological disease.

Clinical classification of XP judging from cutaneous symptoms

Exaggerated sunburn reaction type (XP-A, XP-B, XP-D, XP-F and XP-G): severe and
abnormal sunburn reaction occurs at the sun-exposed area upon a minimum sun exposure (e.g.
face, nape, ear auricle, dorsum of hand, and upper and lower limbs). Unlike normal sunburn,
this exaggerated sunburn reaction is often associated with strong redness, swelling, blister
and erosion, and is exacerbated for 3—4 days after exposure, and persists for at least 1 week.
After having repeated severe sunburn-like reactions, freckle-like small pigmented maculae
are found at the sun-exposed area. Small pigmented freckles increase whenever a sunburn-
like reaction is repeated. In comparison with normal freckles, the size of small pigmented
maculae are various, and their color tone is heterogeneous. Small pigmented maculae can be
found not only on the face, but also on the nape, the dorsum of the hand and the upper
chest.™® Sun-exposed are of the skin tend to be xerotic easily and multiple malignant skin
tumors (actinic keratosis, basal cell carcinoma, malignant melanoma, squamous cell
carcinoma etc.) will be found on the face and other areas of the skin at a young age. If such

patients do not carry out strict protection from sunlight, skin malignant tumors can occur 30—
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50 years earlier than in healthy people, and the frequency is considered as 1000-fold or more
as much as healthy generation.

Abnormal pigment change type (XP-C, XP-E, and XP-V): XP cutaneous disease.
Freckle-like dyschromatosis gradually progresses without producing abnormally exaggerated
sunburn. This pigmented maculae varies in size from small to large, its color tone is
heterogeneous and its border is indistinct. It is progressive, and such patients present with
photoaging skin that is unsuitable for their age at the sun-exposed skin sites, including the
face. Multiple skin malignant tumors occur on the skin of sun-exposed body sites at a
younger age.™

Neurological symptoms of XP

In Japan, progressive central and peripheral neurodegeneration occurs in approximately
100% of XP-A patients, and approximately 10% of XP-D patients. For typical development
in children with XP-A in which the most severe symptoms are found, the head is held up at
an average of 3.5 months-of-age, roll over is achieved at an average of 6 months-of-age,
sitting position is achieved at an average of 7 months-of-age, pulling up to standing is
achieved at an average of 12 months-of-age and walking is achieved at an average of

15 months-of-age. Although children with XP-A show slight delay in their development, they
can acquire approximately age-appropriate functions. The peak of physical performance is
achieved at approximately 6 years-of-age, gait disturbance occurs at approximately 12 years-
of-age, and wheelchairs are required at approximately 15 years-of-age.*? Deformity in the
foot, such as contracture in the pes equinovarus and pes cavus deformity, can be found at
approximately the timing of entrance to elementary school (6 years-of-age).'® In some cases,
it can be complicated with callosity, skin ulcer, contact dermatitis and tinea pedis as a result
of foot deformity and the use of prostheses. Regarding auditory function, hearing loss occurs

at the first half of school age, and wearing of hearing aid devices is required in the second
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half of school age. At approximately 15 years-of-age, auditory function is almost non-
existent. Regarding speech function, the peak is achieved at 5-6 years-of-age. The language
that they once acquired is maintained despite the progressive deafness during the elementary
school period. However, they show dysarthria with decline of intellectual ability and
advanced deafness, and their speech function disappears at approximately 15 years-of-age.
Involuntary movement, such as tremor and myoclonus, can also be found in older children.
Deep tendon reflexes in the extremities gradually disappear. Progressive sensory-dominant
axonol neuropathy is found by peripheral nerve conduction studies. Brain computed
tomography and magnetic resonance imaging show atrophy of all the cerebrum, brainstem,
and cerebellum with ventricular dilatation. Before and after entrance to junior high school,
choking and dysphagia occur. In some cases, tracheotomy might be required because of vocal
cord paralysis and larynx dystonia at approximately 20 years-of-age.***® Afterwards, at age
approximately 30 years, they commonly die of aspiration, infection and traumatic injury.
There is a rare report that symptoms of photosensitivity were not very severe in an XP-A
patient, and neurological symptoms developed in middle age or later.*® XP-D patients in
Western countries frequently develop neurological symptoms. Meanwhile, XP-D patients in
Japan commonly do not develop neurological symptoms, and the symptoms are mild, if any,
and they can do normal work. Rarely, some XP-F patients show neurological symptoms.
Eye manifestation of XP

In XP patients, the eye tissue exposed to UV is also involved. Therefore, they have lesions in
the anterior ocular segment, such as conjunctival xerosis and corneal drying, conjunctivitis,
keratitis, evagination, corneal ulcer, and decrease of lacrimation. As most UVB does not
reach the retina, no morbid change as a result of direct exposure to UV occurs, while

abnormalities in the optic nerve as a neurological symptom of XP can occur.
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A summary of eye manifestation of 87 XP patients in the USA reported conjunctivitis (51%),
corneal neovascularization (pannus; 44%), corneal drying (38%), corneal cicatrization (26%),
ectropion (25%), blepharitis (23%), pigmentation of the conjunctiva (20%), cataract (14%),
visual field disturbance (13%), optic neuropathy (5%) and malignant tumor (10%).}"*°
Tests for diagnosis of XP
Figure 1 shows a flow chart for diagnosis of XP.
Photosensitivity test
Exaggerated sunburn reaction type (XP-A, XP-B, XP-D, XP-F and XP-G): decreased
minimum erythema dose; delay of peak in erythema reaction.
Abnormal pigment change type without sunburn (XP-C, XP-E and XP-V): normal minimum
erythema dose; no delay of erythema reaction.
DNA repair test using cultured fibroblasts

1. Measurement of unscheduled DNA synthesis after irradiation with UV
It decreases to <50% of normal cells, except XP-V. Unscheduled DNA synthesis is more than
70% in XP-V patients.'

2. Test of lethal sensitivity to UV (colony formation assay)

XP cells, except XP-V, are hypersensitive to UV. The sensitivity of XP-V cells to UV is
slightly hypersensitive or a normal level. However, its UV sensitivity is increased in the
presence of caffeine.

3. Genetic complementation test
The genetic complementation group of XP is determined based on the restoration of DNA
repair ability after co-transfection with the reporter gene and cDNA of each XP

complementation group using plasmid or virus vector.*®

4. Western blot analysis of gene product of responsible gene of XP
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Patients with XP of NER-deficient types are diagnosable by a genetic complementation test.
In XP-V, which does not present defects in NER, it is useful in a diagnosis to examine the
presence of POLH protein as the responsible gene product.?

Genetic analysis using peripheral blood- or patient-derived cultured cells

In genetic analysis of XP-A, which accounts for the majority of XP patients in Japan, 78%
are homozygotes of G to C substitution in the 3’ splice acceptor site of intron 3 of the XPA
gene (IVS3-1G>C), 16% harbor a heterozygous mutation of IVS-1G>C, 2% are
homozygotes of the nonsense mutation of Exon 6 (R228X) and 9% harbor R228X
heterozygously.™

These genetic mutations (IVS3-1G>C, R228X) are regarded as founder mutations of the XPA
gene in Japanese patients, and can be identified easily by polymerase chain reaction followed
by restriction fragment length polymorphism analysis (AlwNI, Hphl). Based on this strong
founder effect, gene mutation can be easily and quickly identified in most XP-A Japanese
patients, and it is used for genetic tests in medical practice. For patients with XP-A who are
undiagnosable with this method or possible other complementation groups of XP, mutation
identification is tried by DNA direct sequencing. It is known that there are four types of
mutations that frequently occur in Japanese patients with XP-V. Approximately 90% of the
patients with XP-V harbor one of those mutations. In direct base sequence determination, it is
efficient to start examination with these mutations.?** These genetic screens are important in
clinical settings, because XP-A and XP-V account for approximately 80% of XP in Japan.
Diagnostic criteria and severity classification for XP

Figure 1 shows a flow chart for the clinical practice for XP, and Table 3 shows guidelines
for definitive diagnosis of XP that have been newly developed. Table 4 shows a

classification of the severity of XP with various parameters as an indicator. Patients whose
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definitive diagnosis of XP is established carry out strict protection from UV, and receive
regular examinations at departments of dermatology and ophthalmology.

After definitive diagnosis of XP, if patients showed “4” of “A. symptoms “in Table 3,
alternatively, when they showed the XP neurological symptom-related gene mutation even if
they showed no “4” symptoms, setting up a team with pediatric neurologists, neurologists,
otolaryngologists, orthopedists and rehabilitation specialist staff, as well as dermatologists
and ophthalmologists, is crucial to following up such patients as a patient with strictly XP
neurological disease (Fig. 2).

Differential diagnosis of XP

Freckles

There is no serious symptom of photosensitivity. A differentiation from mild XP can be
achieved by ruling out XP through various DNA repair tests. Eruption is limited to the face,
and does not spread through the nape, the dorsum of hand and the upper chest.
Dyschromatosis symmetrica hereditaria

There are some patients who require a differentiation from XP, as mild symptoms and
freckle-like pigmentation on the sun-exposed area, such as the face and the dorsum of the
hands, are often found. The point of differentiation from XP is as follows: patients show
dyschromatosis in not only the dorsum of the hands, but also the dorsum of the feet, and they
have co-localizing intermingled pigmentation and spot of depigmentation.?? The
differentiation is possible by taking a family history (autosomal dominant inheritance).
Pigmented freckle is often found in the elbow and the patella, even if there is no eruption at
the extensor of the forearm and the lower leg, as well as the dorsum of the hands and dorsum
of the feet, and is different from pigmented freckles of XP limited to the sun exposed area.
The final diagnosis is possible based on gene (ADAR1) analysis of this disease.

Erythropoietic protoporphyria
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This is an autosomal dominant inherited disease that occurs as a result of the loss of function
of ferrochelatase, which is one of the enzymes of the heme biosynthesis process. A small scar
is left following after an acute reaction such as edema or erythema, and blisters occur on the
skin after sun exposure. A high level of free erythrocyte protoporphyrin, or red fluorescent
material in red blood cells under fluorescence microscope is observed. A definite diagnosis
can be made by analysis of the FECH gene as a gene responsible for this disease. Its
pigmented freckle is not outstanding.
Impetigo contagiosa, staphylococcal scalded skin syndrome
The onset of eruption is unrelated to sunlight. Patients respond to systemic administration
with antibiotics.
Treatment and patient care
As this is an inherited disease, a radical cure cannot be expected. The basics of patient care
are complete defense from UV and symptomatic treatments for complications. The prognosis
of patients depends on the following issues: how early a definite diagnosis of XP is made to
initiate protection from sunlight; can strict protection from sunlight be carried out thoroughly;
how can early skin cancer be detected and treated on the skin after sun exposure; control of
the neurological symptoms; and how appropriate treatment is provided to prevent progress
(Fig. 2).
Protection from UV
XP patients have to carry out strict and complete protection from UV, especially from UVB
to UVAZ in order to prevent progression of dyschromatosis on the sun exposed area and
prevention of development of skin cancer. Specific protections are as follows:

1. Apply a sun-screen formulation with a high sun protection factor and high protection

grade of UV-A (PA) to the skin before going out. Wear clothes with long sleeves,

trousers, protective clothing from UV and glasses for UV protection.
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2. Apply a film offering UV protection to windows, and use a sunshade curtain to protect
from light when the windows are opened.

3. When the patient is school age, apply a film for UV protection to the windows in the
school, and be careful to avoid direct exposure to UV during outdoor activities and
attending school.

Complete protection from UV can prevent from progress of freckle-like pigment change and
development of malignant skin tumor in the future.

Measures for skin cancer

Encourage patients to visit a dermatologist every 3—6 months to judge whether the protection
from sunlight is successful based on history taking and findings of the skin (the presence or
absence of development of sunburn and the presence or absence of progress of
dyschromatosis). Furthermore, check the skin of sun-exposed body sites carefully for early
detection and treatment of malignant skin tumors.

Treatment of skin cancer

For skin cancer in XP patients, early case detection and early excision are principles.
However, in Western countries, there are reports on the usefulness of topical application of a
liposome lotion containing prokaryotic DNA repair enzyme (bacteriophage T4 endonuclease
V) and oral administration of 13-cis-retinoic acid in XP patients who cannot undergo radical
operation because of poor general condition and the number of tumors, aiming at a
suppressive effect on skin cancer development. It has been also reported that imiquimod is
useful for actinic keratosis and basal cell carcinoma, and interferon-a is useful for
melanoma.2°

As there is also a report that delayed awakening from anesthesia occurs in XP patients, it is
desirable to carry out treatment early before general anesthesia is required.

Measures for eye manifestation
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For the purpose of education for eye protection from sunlight, prevention of cataracts and
early detection of intraocular tumors, it is useful that ophthalmologists check the eye
manifestation of XP patients every 3—6 months.

Measures for extracutaneous symptoms, such as neurological symptoms

There is no useful evidence-based therapy, as the pathogenesis for neurodegeneration of XP
is still unknown. However, rehabilitation can be carried out to deal with motor impairment
and intellectual disability associated with neurodegeneration. In many children with
neurological symptoms, their development tends to be delayed for their age, and their peak of
development is achieved at approximately 5-6 years-of-age, before school age. Therefore, it
is desirable to bring the peak of development to be higher by early rehabilitation.
Encouraging educational activities, whole-body exercise, massage, and parent—child
swimming from infancy and childhood. It is important to allow such children to have a great
deal of experience by stimulating their five senses (e.g. listen to music, watch a picture book
and draw) and promoting communication with others. Although hearing loss often occurs
before and after starting school age, hearing tests should be carried out at regular intervals to
start wearing a hearing aid device early in order to prepare an environment that allows
patients to enjoy listening to music, watching TV and engaging in smooth conversation,
which leads to maintenance of acquired language and enhancement of the patient’s QOL. As
loss of muscle strength and joint contracture come to be gradually remarkable after school
age, encourage patients to visit a department of rehabilitation regularly for the purpose of
delay of progression of motor impairment and suppression of contracture. In particular,
practice stretching mainly in the lower limbs, and instruct the patients’ parents on
dorsiflexion exercise of the ankle using a tilt table. In consideration of making an arch
support and ankle foot orthosis because the ankle is easy moved to the equinovarus position,

aim at prolongation of the period that they can walk. During this period, activity in school life
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becomes important. Therefore, seek the cooperation of teachers in a support school, confirm
their activities in daily school life and suggest an exercise instruction menu depending on
each patient. Also, the amount of speech can decrease. In such a case, speech therapy can be
added. Patients aged 15 years or older have difficulties in ambulation. A wheelchair and a
supporting structure to maintain a sitting position are indicated for such patients. As joint
contracture and deformity also advance, provide an appropriate wheelchair, prepare a
supporting structure to maintain a sitting position, prescribe orthotics, and provide
rehabilitation in order to maintain the patient’s activity of daily living and reduce the burden
on caregivers as much as possible. If muscle tonus of the upper and lower extremities is
worsened and nursing seems to be hard, treatment with botulinum toxin might be
coonsidered.?” Orthopedic surgeries, such as tendon transfers, were carried out in the past.
However, currently orthopedic surgery is seldom carried out for the following reasons: (i) as
activity is decreased during hospitalization, neurological symptoms progress, which take a
long time for the patient to recover from; and (ii) some patients cannot recover to the original
level.

Dysphagia and respiratory disorder progress from the late teens. Choking and aspiration
pneumonitis occur easily. In addition, sudden dyspnea as a result of larynx dystonia can
occur, and emergency treatment might be required. If the frequency of respiratory disorder
increases, separation of the laryngotracheal tube or tracheotomy might be required. A
percutaneous endoscopic gastrostomy is often constructed for improvement of undernutrition
caused by poor oral intake. When neurological symptoms progress, cystitis as a result of
urinary retention and dysuria can frequently occur. Such a patient might have to visit a
department of urology. Even if patients have difficulties in communication as a result of
aphonia and advanced disturbance of motor dysfunction, their comprehension of language is

commonly maintained. Therefore, make an effort to improve the patient’s QOL through
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active communication using a hearing aid device, as well as the residual auditory and visual
ability.

It has been reported that neurological symptoms of XP are caused by oxidative stress.?
However, it will be an issue in the future to examine whether anti-oxidants are effective. In
addition, it has been reported that a low dose of levodopa is effective for larynx dystonia,
which is considered to be a cause of respiratory disorder in XP patients.?®

It is required that not only parents of children, but also the teachers in charge of the child
understand the aforementioned information. It is desirable to treat XP by not only
dermatologists, but also a team consisting of pediatricians, neurologists, otolaryngologists,
rehabilitators and ophthalmologists.

Genetic counseling/life consultation

As XP is a hereditary disease, genetic counseling is indicated for all XP patients. A genetic
analysis is carried out easily and quickly by polymerase chain reaction-restriction fragment
length polymorphism for XP-A patients whose founder effect is strong. In genetic analysis
for other XP genetic complementation groups, a sequence of all exons is required. However,
as a possibility that the XP gene mutation might be associated with the clinical severity has
been mentioned, it is very useful from the viewpoint of not only diagnosis, but also
estimation of the prognosis after definite diagnosis.

In Japan, carrier detection and prenatal diagnosis are limited to XP-A, in which the most
severe symptoms are found, and easy and quick diagnosis is available, and requires severe
review by the ethical committee of the institution where the test is carried out, and adequate
informed consent for clients before the initiation of the test.

Prognosis of XP patients is extremely poor in Japan, where there are many XP-A patients.
Onset and progression of cutaneous symptoms and neurological symptoms bring strict

protection from sunlight and limitations of going out, which impairs the QOL of patients and
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their family remarkably. In addition, considering that there is no therapy and that this disease
can be inherited (genes are inherited to the next generation), XP patients and their family
have to bear considerable burden economically, physically, and mentally. Therefore, patients
and their families are required to receive mental care provided by nurses, genetic counselors,
and clinical psychologists. An exchange of information between patients and families
through a society consisting of XP patients and their family is commonly beneficial.
Prognosis

Patients with typical XP-A experience choking and dysphagia from approximately 15 years-
of-age, and might require tracheotomy at approximately 20 years-of-age because of vocal
cord paralysis and larynx dystonia.

They commonly die of aspiration, infection or trauma at approximately 30 years-of-age. Vital
prognosis in patients with XP/CS is approximately 5 years, because it is complicated with
renal failure. Recently, few cases of death have been attributed to skin malignant tumor,
because diagnosis of XP is carried out early in the patients’ lives. Consequently, if
appropriate diagnosis of XP cutaneous disease is carried out early and appropriate protection
from sunlight is carried out, the prognosis is good.

Conclusion

XP involves serious inherited photosensitivity that occurs as a result of a deficiency in the
repair ability of UV-induced DNA damage. Clinically, photosensitivity occurs repeatedly
with every instance of sun exposure, and photoaging including freckle-like dyschromatosis
progresses; in addition, malignant tumors appear on the skin that is exposed to sunlight with a
high frequency when patients do not carry out strict protection from UV. In the majority of
Japanese patients, XP is complicated with abnormalities in the central and peripheral nervous
systems, such as psychomotor retardations of which progression and severity greatly

influence the prognosis. Diagnosis of XP is made with various DNA repair tests and genetic
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analyses. Definite diagnosis at an age that is as young as possible, sun protection education
provided by professional staff, patient care, and early detection and early excision of
malignant skin tumors greatly contribute to the improvement of QOL of patients and their
families.

We hope that these XP clinical practice guidelines that we developed will be helpful in
clinical practice.
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Table 1 Genes responsible for xeroderma pigmentosum, and its clinical and cytological

characteristics

A XPA9q34.1 ++ 9.7 +++ <5 04
(31 kD)

B XPB/ERCC3  ++ + —to ++ 3-7
2g21 (89 kD)

C XPC 3025 (106 ++' 14.0 - 10- 10
kD) 20

D XPD/ERCC2  ++ 38.0 —to ++ 20— 0,77
19913.2 (87 50
kD)

E DDB21l1ql2- + 38.3 - 40- 2224
p11.2 (48 kD) 60

F XPF16p13.13 + 437 —(?) 10-  1/7-2.2
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(126 kD) 20

G ERCC513q33 ++ 32 —to ++ <5 06
(133 kD)

V POLH6p21.1- + 415 - 75— 2445
6p12 (83 kD) 100

"No exaggerated sunburn occurs. BCC, #++; Dy, ultraviolet radiation dose that gives 37% cell
viability after exposure to ultraviolet radiation; UDS, unscheduled DNA synthesis.

Table 2 Clinical type and frequency of xeroderma pigmentosum in Japan

XP cutaneous disease: 45%

XP-V, XP-D, XP-E, XP-F, XP-C, XP-G

XP neurological disease: 55%

XP-A, XP-D, XP-G, XP-F (exceptional)

XP-B: rare worldwide; no case reported in Japan

XP/CS complex: extremely rare (3 cases)

XP-B/CS, XP-D/CS, XP-G/CS: rare worldwide

XP, xeroderma pigmentosum; XP-A, xeroderma pigmentosum genetic complementation
group A; XP-B, xeroderma pigmentosum genetic complementation group B; XP/CS,
xeroderma pigmentosum eeee; XP-D, xeroderma pigmentosum genetic complementation
group D; XP-D/CS, xeroderma pigmentosum ee+; XP-E, xeroderma pigmentosum genetic
complementation group E; XP-F, xeroderma pigmentosum genetic complementation group F;
XP-G, xeroderma pigmentosum genetic complementation group G; XP-G/CS, ee; XP-V,
xeroderma pigmentosum variant type.

Table 3 New diagnostic criteria for xeroderma pigmentosum (guidelines for definite

diagnosis)
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Medical fee aid for definite and probable

A. Symptoms 1. Symptoms of chronic photosensitivity (characteristic pigmented
freckle localized to the sun-exposed skin that is more prominent for the
patient’s age, which may be associated with skin atrophy, telangiectasia etc.)
2. Symptoms of acute photosensitivity (excessive sunburn reaction after
minimum sun exposure) (see note) 3. Skin cancer on sun-exposed areas in
patients aged 50 years or younger (basal cell carcinoma, squamous cell
carcinoma, malignant melanoma, etc.) 4. Progressive neurodegenerative
symptoms of unknown origin (e.g. hearing loss and gait disturbance)

Note: The following characteristics due to excessive sunburn after sun exposure:

Patients experience sunburn caused by UV of which level is much less than the level that
healthy subjects experience sunburn, and develop excessive inflammatory edema and
blistering that are not found in healthy subjects; a peak of development of sunburn is delayed,
the peak is achieved at around the fourth day, and it takes about 10 days until it disappears.

B. Examination findings 1. Peripheral neuropathy (decline of deep tendon reflex;
sensory-dominant axonopathy found by a peripheral nerve conduction study.2.
Abnormal findings (hypersensitive to UV in terms of colony formation;
decreased level of unscheduled DNA synthesis after exposure to UV. 3. Lethal
hypersensitive to UV in patient’s cells, or enhanced susceptibility in the
presence of caffeine. 4. Hearing loss (abnormal wave | and Il of auditory
brainstem response; decrease of the hearing level on the audiogram)

C. Differential diagnosis. Differentiate the following diseases: porphyria,

dyschromatosis symmetrica hereditaria

D. Differential diagnosis 1. Gene mutations in either XPA, XPB, XPC, XPD, XPE,
XPF, XPG and XPV

Categories of diagnosis

Definite XP:
Categories of diagnosis

Definite XP:

1. A patient develops the abovementioned symptoms (A) or is suspected to have XP
because the patient’s family developed these symptoms, and pathological mutation
is identified in XP-related gene by genetic analysis. 2. A patient develops either of
the abovementioned symptoms (A-1, 2 or 3) and meets the abovementioned criteria
(B-2), and the DNA repair ability is restored by introducing known XP responsible
gene in genetic complementation test while pathological mutation of XP
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responsible gene is undetermined or no genetic analysis is carried out.

Probable XP

1. A patient develops only the abovementioned symptom (A-4) and meets the

abovementioned criteria (B-2), and the DNA repair ability is restored by
introducing known XP responsible gene in genetic complementation test while
pathological mutation of XP responsible gene is undetermined or no genetic
analysis is performed. 2. A patient meets all the abovementioned symptoms (A-1,2
and 3).

Possible XP

1. A patient develops only the abovementioned symptom (A-4) and meets the

abovementioned criteria (B-2), and the DNA repair capacity is not restored by
introducing known XP responsible gene in genetic complementation test or no
genetic analysis is carried out. 2. A patient meets the abovementioned symptoms
(A-1and 2). 3. A patient meets either of the abovementioned symptoms (A-1 or 2),
and it is denied that the patient has a disease with symptoms the same as XP. 4. A
patient develops either of the abovementioned symptoms (A-1, 2, 3 or 4) and the

patient’s sibling has a diagnosis of XP.

UV, ultraviolet radiation; XP, xeroderma pigmentosum.

Table 4 Assessment and classification of the severity of xeroderma pigmentosum
Classification of the severity

Medical fee aid for patients with stage 2 or higher

Indicator to assess the severity of XP

Cutaneous symptom (D) score

0 Exaggerated sunburn: 0, No; 3, Yes

o Freckle-like eruption: 0, No; 1, mild (only from the bridge to the buccal region); 2,
moderate (expansion to the entire face); 3 severe (expansion to the neck and shoulders)
o Skin cancer: 0, No; 2, Yes (single); 3, Yes (multiple)

Extracutaneous symptoms (N) score

0 Hearing ability: 0, Normal; 1, decline (no hearing aid device is required); 3, decline (a
hearing aid device is required).
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0 Movement: 0, no disturbance; 2, gait disorder; 3, wheelchair; 4, bedridden

O Intellectual function: 0, normal; 2, disturbance; 3, difficulties in daily life

o0 Swallowing and respiratory function: 0, normal; 2, sometimes choking; 3, aphagia and
dyspnea; 4, tracheostomy and gastrostomy

Severity of cutaneous symptoms

o D1: D score of 0-2: early cutaneous XP
o D2: D score of 3-5: pre-severe cutaneous XP
o D3: D score of 6 or more: severe cutaneous XP

Severity of extracutaneous symptoms

o N(0): no neurological symptoms

o N1: N score of 0; early neurological XP

o N2: score of 1-4; progressing neurological XP

o N3: N score of 5 or more; advanced neurological XP

Classification of XP depending on the severity

o Stage 1: D1 + N (0)

o Stage 2: D2+ N (0), D1 + N1

o Stage 3: D3+ N(0), D1+ N2, D2 + N1

O Stage 4: any D+N3, D3 + any N

" Aid for medical expenses is indicated for patients who require continuing expensive
medical care though these patients are not included in a certain group by the severity
classification for xeroderma pigmentosum (XP).

Figure 1 Flow chart for diagnosis of xeroderma pigmentosum (XP).

Figure 2 Follow-up of patients after definite diagnosis of xeroderma pigmentosum (XP). UV,

ultraviolet radiation; XP-A, xeroderma pigmentosum genetic complementation group A; XP-
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B, xeroderma pigmentosum genetic complementation group B; XP-D, xeroderma
pigmentosum genetic complementation group D; XP-E, xeroderma pigmentosum genetic
complementation group E; XP-F, xeroderma pigmentosum genetic complementation group F;
XP-G, xeroderma pigmentosum genetic complementation group G; XP-V, xeroderma

pigmentosum variant type.
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71



AR - JRRR
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Al
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3. F ot

RASopathies TIiX Noonan JiEfERE, Noonan syndrome with multiple lentigines
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BRI, ANEMITCIREEES - B E OXE, WS OER e & OFIRE DA ES
OFE AMEMRMEIE D S ORI E T 5. KIMOBEHNH H55121E,  RAICREA
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NF1 2NEMEER 2 A0FT 2880, WAL T2 THEEWE S, M

76
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ORI IR LTS, BGOBRRED RS~ EORBELH Y, R RES
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DERIZEHLNIZ 2T DL ) ICHBMEENEETHSD. NP1 TIXIEHLE M E EE
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< OEFKRBRBITHOITND Y TS OFEFNTIEI 0038 A2 B MU NERBE 2 1)
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CRBISD P ZRHOFEANC LY, —EHOF T O NFED HITN D3,

ARFR T OMRBRIE A ITERD H AL TR,
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THMEMERIEZAT O . FMIC &V BT DIERNRR 5720, EEEET S, BE
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AL S 2 W TR R OIFZE D, BERERICITE IR, OV AMEM RG2S R

EIRDN, MD% ATEEFNBREPTL LD (REITIBETA T4 g2 R~T).

1. REHRE

1) &5

KO BENERMEZER LOMELIEX THMATNS . LrLAaRs, BIE

D& ZAHBFRPEZ EEICTHR S D DHEFERIGHRIEIT RV,

a) 7= 4« LB

HE O QOL (Quality of life) ZkFET H728, FHAINL CEELZETS. 1B

B A FrXx ) Ui EOSAERR SN e Ridien . BIEE Tk«
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RkAE, AERRREZETEeNDDH. ZNETIENLIZAHLEI 72 -4 L

BEICKXET 2 b— =2 L2 K2 BRRBRIIIT O TR 6T, BUREREEC R

B2 RIZOVWTIIAHTH S, v I D, WAIDHHBPAZE DWE D H L3,

ELWVRIRIEAR L, ERBES LR .

BRI ORI LI R—T7 7 oo 75— a > ((bkER) bAERATH L. KIREED

R - BWER 2 3@ LaV, REEZGZ ETIHRRETT ) ZEnEE L.

b) ZEINBIERAEBE (freckling)

TR « RASERIZAE L, BRICEFIZR LN D, BEOHEINE D Z EImTHh 5.

74 M RF (7 N7 A X V+EEE) REOL—V—IGENEGETH D L oL

LH 2N, HREFH TR,

c) AENMEF OB

WEZE-oTWAHEAENEL, B LOMEE Y 55 W WA NS TS

FIEIER bR D 1 > TH S.

d) KB Dte B

ERED T E S ARBEOMBIBITEE LS, #Ra I (ZOVE AME DR SRR AR 2 28 U

LN, EER BB AITI T ENEE L. LEIZN U THEIEIR G
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PRIEHAENR 2 479 2 58 O TORLA L3V EORIEZ Bik L, FiC 20024 BIFE K72

METHDLLEEZEZTEY ¥, NF1LEEDO QLIZFEKTFLTWS 2. Q0L #m\ E&E57-
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a) B8 DO R HE T

EREMET LA ICH LT, BEANRBIAR2O LEAOMMNERzUESED

728, AAERIEIERDNE 18I E 72 5. BV e AU R TR T2 BBk (% < 1L HHiY)

BRER T 5. BAZ T TR RE FICHRDR IRT 25 9. MO b O S LR

N X AU, BRI Y, REAH A L—P— Nd:YAG L —H—O 2 L A%

A% TH 5. HEITHAL TRV, NF1 BB TIIFINEOBERREZELT 52 L13d

fcﬁl/\ 47).
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B2 R ORISR - THRESEIICHE < fily, BT, MOBOR 2D 2L 3%, Ml B

RAYPPREGIESE DR AR E 720 5 5 O THRIEIGRAZE L L. 7277 LRI 5 &
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I A S 25 AN LD THEELET D Y.
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DERAWZOBRLAH TS LHRESIN TS, LoL2zn b, BESEEICA UflT
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ZOFRERIZOWTITFE 2 EIZELLLGEH L TWAHDT, Z2RLTCWEE720

d) FEMERAYMHRESIE S (malignant peripheral nerve sheath tumor)

R KR T D OIEE & 27 A1, B ER RV R OBENREETHD .

BROHE 1EPUTILFIHASNFIDIBR TH 223, FEAEEALIZ KV IREHPHEIER2S HRk 220

e RN O ERBIEEE ST 2 b b D, IR IE L R L
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T DOUWEIZILE > TR N,

723, NFLIZEGF LTS 9 2 B dia i E —RAG 72 R (RIS R e

REEIEE) DV A7 2@ L ORELHLDOT, EEPLETHD ™.
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HDRRZ IR LIREFL TA BN, 3T D2 ENEV. NFl1 OZWNCAEH & oy
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%<, BEICEREOWELHD ™ .

2. MHRROIFE

1) Ml

82



B IRV, MRRBIEAZ ST 5 2 &0 H 0, KEITHBLFAVIC B O BRI

PEEAMIOAE (WHO grade 1) T&H D V. HARRCRAZXERIZHAET D Z EnEL, H1h
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Z OMOTERITEFRIILAFIEINC /2D Z ENRZ, T T, FlI K- TITRHEMEELETH
S THERREZEBRO NN L 2HM-> T BERD D, 12, MBICL> THIELLR
TWERAH 0 | HBRFIAZEICEE CTH L Z LB TBILERH D, FIAIXFRIT L5 7%
BAEMED LR M/ N ABE T - T o AW/ B L TV 72D Th T RS EivEELIE 2 &
ZHM, A0 50 a2 T ETCHE LD THIUIZBANEARZE X5, £ AR R 72 295
3 < BHEMIZIIA RS, ERACOROONDBONRIFTLEAETHD, FIZIX1HEN2
1E D A BEIIAE O F LTI 18%-25%Z58 8 LA D2 BN IEF OFTH 1. 6%4. ThiZITZRD b D,
> T HRBEBREFIC NS DERELZ THBEIEZ T = v 7 LT 2 LITIEMRZENICE
BChDH, Wi, F1ET+r— L, BENEBECHERE?E CcsE, B kb s
BIRBEDOAR L2 D,

A JEIR

1. A% (hypomelanotic macule) %A FIEA D AGEAFELINICHBL L, £ O%EAHFRH

FFEAEBNEZRBDRVR, PEBITIRAICEN 2o T 52 03D D, R Q5
(RFEEPEAHRHE) T, AOAWVWE FTIEHMZBIZ W, 2D X9 25513 woodlight 25
SHE LTV, FHIREEA LRVERZ N,

2. BAEOQMEBRHMEE (Facial Angiofibroma) — HHiH O M BRMEMIL 5 sk LA L DAL HIMERE(L,
SEFRE D 80%LA EIZRRYD HAL, FBE L WA TAREICAF R ERDO—2>TH D, FL VLI
(Z1% vascular spider BRODIFZE & L TRR®D H AL, 3 ~ 4 KEHIT /2 > THAEBHENE S LV IRIR A 58
Y5, ZO%RBEMEL Y RBNERIC/R>TL DL EHIEBIMNT 5, L LansEE
WIZ7 o T D EMEOHEITE N2 2> T 52 b H 5, AW A B MERE X2 Wr
FIMEDS B3 EEI 2 3 & T b RIE L 7 I RRHENE 2 - 72 55 5 13t D IR B & 5 5 WD B
%o BIZIEMENL (multiple endcline neoplassia type 1) BNZDOE-DTH D, MEN 1 O iR
MERE (L, BARUEY 72 TSC O ML BRMEREICICH AR CTRBNREFER T <. BRIBICEE 2 FTD 220,
F 72, BHD(Birt-Hogg—Dube syndrome) b #5534 EF 2K HAD 1 D Th D, BID DEFIZHED L
BDEORBIE, MEFEAIZII AR, fibrofoliculoma, & L < I& trichodischomas T2 2%, W
I ERRHEIE AL T D HER B D,

3. BIEHERE., %7 U3y F (Shagreen Patches) 5ibl FOBRE D 25%2, 5 LA
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EoBETIX S0%DHE TR b5, WEITEEMLBEICHBIT 5, &, FRCEIE. 5
UMIIEEBIC IR IF 58S 2 RIS A AR D R— LB/ NEIGER L 5T 2 F 08 o 5, #AEY 7
Tx T Ny FERMAERDIRWGEIIEIFEEED 2T — 5 ) —~ =0 eruptive collagenoma, MEN1
RELOEHNLEL D, BIRD 2T —4 ) —~ (sclerotic Fibroma) %78 % HEIZ1E Cowden
i & DEER G ME L 72D,

4. JNBR#EIE (ungual fibromas, Koenen tumor) ERVMEDKEZE T, @HEEWLIKICHIER
T5ZLDBEL . RAITHRT D, 30 LA EOREEIPERILIE D 3 D 88hIZFBD b D L DHE
bd D, M, INF, INEICHB L, JIIINEE L ToARBOLNLF L H D, NFTHIM L
TS B IIMOAEE R E L TROBID,

5. BT AVEOLRME/IES X OO ENBRENE 11N ORI TR SRRV B2
Ko T D, AMEEIRLS EHAERMICRO N2 FITENTH D, WHROERIZZ == b
AR EDTFITANPAVEDRIEHE LTROOND %, EENKLETHD, TOM, NEr-~
RRL DO, FENE, SFIER E & OEMNPNLETH D, o T, EBRMED NPERKD 50
IR AERICE DREDSKLETH D, HAO LS, IERIZ, MENL, BHD, Cowden syndrome 72 &%
DO OMWBFEIEERE TS LIXLRBD BN D AT, oD TSC DIEROFEITIEET DHLERH D,
B = F A VE D L3/ ME (dental enamel pit) IFFROIZ WIHEITRAZIT O L D020 W,
3-6 7 AT 1 EIIIC AN OB AEZIT ) ONEE LW, FHE 1T BOOLNDLGEITN ) T
R A AT o T AR BIERROREIE A21T 5,

6. ZFOMDEEHRE  Foliiiculocystic/collagen hamartomas |3 K72 FAL72MER T,
TSCIZHRF R TH Y | FERRICITZWIEMEICHA AN B 5 ATRENEDS & %, Maxillofacial
intraosseous fibroblastic lesions, JA® red coments DL BEERFTR TH D, TSC DAE

TIE LI LIS OIS B OBBRMERE (skintag) B OZENRD D, /-, 1. 2O
Zx2AVHESL LIXLIERD LN D, LLARRS, WTFNLbEFATHEHEICRD B LA
T, BIRFATIX TSCIZHREB R S D L ITFE O G T Ruy,

B. &RIZ

B D253 5 BB RIRD b AEAIT. Cowden JEMERE (trichilemmomas), Brook-Spieger JEf5E

# (trichoepithelioma), BHD (fibrofoliiiculoma/trichodiscoma) & D#ERIC— M%) 7T IE

PR, ZFMED discoid hamartoma 7¢ & & OEERINMLENT /2 5, fiE> T TSC DERIKAIZ BB

JEIRENZ 32 TV DT AL ERBNET2 D, RATH-THFHETH - THRBIZEEL T
NETIRBGREDBMAENHER S D,

C. BRE - 1%
TN L DB MERMEEOHEEO PR N R I TEY 78 BTSRRI L 2 EL
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ZFRT VO T, AEARICBO T2 003 5, AJED JFRR A IZR2ITH R, #mos i
20, MR ADIRK & 72 27210 TlEe | HBEFORE L RD2ERH LD, BE T LI
DM FEBBIERZAT > CHEIIE U CGRYRIERETT ) FRLETH D,

ORENO 7 TITFIC NS e FRUCEE TH D, TEIUE, AR HAEDAIIC, D & b PIRhE
WZIE, OPEROREZIT O FREE L, AENOTERZ R OFEVRRE e oS5 E12133 » H
TLDF 2y I BRMETHD, iz, HEOFEEO K2 FIICHERR T 572012 6 ~ 7T tHE
TIE—EIXHE O T~ E it T & Th 5,

FEERMERELIE O £ R ZE DO BURE 2 TRED BTV B IR IRIIARHINIARE TH 5 », ABHITE
WITIBR ORI IR &N BT O M8 BRAENE 72 & ORISR 21T, iR
Jif A HEREREE & D WIXERIICRIEIC 2 25 8RR OXI R L 72 5, SABHNIRRITAD CTh
D03, IRIREIT > CTHERBITRT SNV L, FEENKDL ARG H 5, W@H ., RAEPRED
230 DA TR O I BRHENE 2 AT D B ERT O V1T AR B 2 8 D H T OREE R Tk
F R/ IEAE 238 Z 12 < W, Pulsed-dye-laser & VN5 *, JBFRMIFE YD K & 72 18 BRiE
JEICH LTI, CO2 L—H—Z2 AW L= =T 7 L—Va U279 %, @HEEEN LD
D, JERIZE DO TH 2 OIRFEZMHAGDED Z £ 3% 0, Pulsed-dye-laser (T
5-amino-levlic acid blue light photodynamic therapy ®PFHOHE S H 5 2, BIEM ZH D
THAY T, abrative fractional resurfacing, fi&F L —¥ —, B ARA » h® electrosurgely
OO b AR T D, ZOM., FFEHEIR, CIERIT, BIRMEEZ & biTbhd, WAENEE T,
ZDFRGHDHVIET R Y OFERO R 2 £ 256 13V FIRR IS, T 5m-CRiEE,
FHERICERD B D RGN EI T, RERREEZ 2T 5. VWD Fibrous forehead and
scalp plaques/Forehead and scalp plaques 1%, fE&#kk 3% <, PG RISEIG TH 5,
72U, 77 L= a ORI RS R L TR LR AR AT R & e D, I L TTT 2 D40
BRI LM BREEE T D T %

LR (F8vAy) Rmn Y LA E O nTORCL FLEFH 0D PR ASAE D 1R K &
L TR ATREIZ 72 o T TSC DR IEIT R E K BTz, A TIT 2012 FFIZm N U A ADK
ANOEOMAEFHIRAIEIZ S LT, 72, BN &E/NROAEFIRA T & 7o BT E A M 20
JEIZ%E LT 2014 AFICiE T m U A RN LAMAZR L CRR E N7z, B & D2 Zh o
DI=DIZNIRAS LT BEZ & o TINIRIC L Y BERZA b RIFFCI S5, FEBRIC, 5T%OH
I O M A BRMERE, 18%D FABE, % L C 29% D MNPAMMEIE & > v 77V Xy FRBR LTz & ijiE S
TV % P, Bllod TSC OB D IEFHARMIEDIGR I~ 1 U A X & FWTZRRBRTH 77 'R
T N—T TIIE RIS BB FRD DR o e BNEIK T )L— T TIL 2602 R
Ll * EDW|ENDH Y . nTORCI FREH DO EH G IIRFHEIC AN TH L Z LRI T
W5, LrL7273 5 mTORCL OFEFANL, EAPIEIC KV REOBRNB Z 2F N MO TEY
B ZNITEEOREICB W THRBETH D, Led> T, MADOBREHERT 21213, B
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DEENPLEL I >TL D, LNLRRG, BiRA T, BHMOBWERICET 27 — 2 131
T, BRI 5T X 2 MRS O3 A BE OO FTREMESC, MittEo BLOA H7e & 4 % O RE
Th D", BIR A E TOMMIMB OME TIL, 206 EOBFETHRNE, =% L HEE. SRGuE.
B A%, BB (=0 [ M BRI AR R BRI R ILE, & = L AT m— VIIE 7 LAY,
ZME IR B T HRRANEAS, REC BV R O B 722 & 20 o IERA#RE Sh T s,
mTORCI BLEAI DO EGFEIL, BFHRZITKT 2IHHIE L L TIRED TRV B
EDOMIFEDIRFILL LTHER SN, ZOHAITREICHT 2R b/ TEXD208, AU v b &
FTA) Y b2 L BXDZENLETHDH, £72 nTORCI FHEFNIREEFEAIT, St Al
EIRMOEBIE A2 35 Z 3720, ABFiTE OPFHICITEEZZ3 25 Y, DLEX W BIRERTIE, 77—
ANA = AT ZEEOIRREIZIG C T, AMEHRIESS mTORCL FLEAI D25 572 & OinkikE 4
BATWIRERND D,

B 25 @ mTORCY FLEAI D2 H #5126 2 BIEH 284 2 BT, Z2< oWf%EEIC &
ST, v Y AZADHHIEDOMERAPBRE 7z 08, 2 < OEFIRE . /IR BB OR
Rins . ZABAHEIL, Blir O MAE RO RS 2 IR S, g4 T L, RFHCERITIH
B R, FRRICAEDITHLZ R RENT, 5D LT A, KBS r Y AZDHHIEK
TS, ARFRITITIE 2015 4E 3 AT T LR EEIRBROFE R M 233w L < BiER
AT LY . AAHFED 3R &L RIS THhNTRY ., TELBY THNIX 201846
ABEIZITHRESND TETH D,

108 F A= MU EDOKRERY ¥ 7V Xy FIRUIBROALE S % < | WE NI/ TH
FHATEIBR OIS & 72 %

JERHERE 13, 5 i MR8 BE R T C L B AR T ISP 2 R TG 13 RHEIROXI R & 72 5,
HL, BBRLTHT<HRELTL 2,

B 0> = F AV O RANI R L CTRITR LT D i & FERIC TR 2 . AIEPIRRAEIE % LT
O PENOIEE & ARHEIBRDS LT & 72 5, BURERTIE mTORCL ANl Al O£ 5-23 O ENIRZS IS A %)
NE DTS TRV, TR ORMELCIEER A 11X, AARBIEIBRALETH D,

k=]

. FAFERAE L

FEARAR 7 B R TR B PERELIE O B & B REIR D —DTH Y | O TUEL, TANAFIESL
HRREE L8 MO ) b O TIEIRTH o7z, 2012 450 Consensus Conference Tl 1. EES
FEREE D X 5 e OREEICBET 5 b D, 2. TAd A, 3. TAND (TSC-associated
neuropsychiatric disorders, TSC (Z @A IZF8 D H L H WA /T8I, B FE/ B B, 5
BEE, T OMOREHMRIER 25 L 7)) &v ) 3 SoiEiciE# s v,
A JEIR

1. REWREHE (Cortical dysplasia) [IFAEICKIT DIFMIEOBE BT ORERA LY
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DThD, RERE (cortical tuber) 1FRIMBEIZAEUTHETH Y . TSC BFH D 90%iT < 12
RO HND, KIKAEBEHREERMIRBERR (cerebral white matter radial migration lines)
FRIMEBEIZAECTRE TH D, FERER ITEATE TANACHERE MRS 5, ER
& (Subependymal nodule, SEN) [HMAIM=ERCE 3 MaEEEIC I A TR A D/NERFERITH Y |
TSC [ D 80%IZF8H B LD, LIE LIZHAR:, RRZEHICRO b5, —J,. ERTEM
Rark EHAMAE (subependymal giant cell astrocytoma, SEGA) 1% TSC H# D 5-16%2FH b
2 NEE T SIAAIITAEDS Lem LA ECHERMEM A S 5 b D% &7, BREA T SEN 2 B34 T 5
EEZOLNTND, e —fLOMTICROBILD Z L BNE L ARENME OIS Th 5 2R~ (1T
HWRL, R&E< bt rn—fAHEL OKBEDKRREIZ/A Y | ¥\, lEH:, ILIEZMER &0
HENETTHEERZ 275, @EIX, SR ERERICEAL, 20 F 23 THARTL2L
IHTH 5,

B. ®E

® TSC DEEVD I D A, Rk o> SEN, SEGA, FE TR E 72 & OFHEE TIN5 72D,
R BB R WD T MRI OMEZIT O ZENEE LV, MRI OBRANTERVE
FIZIE, BEIIE LN CT R ETOREEZEB LTI,

o LR TEMaMEMICE (SEGA) DFHIEIE L FHN RO T HITiE, 267 E T
b MRI MR & 1~3 4R Z & 1TAT 9 T EMEFE LV,

®  SEGA DEEDLNLGE. ETITMEILRZZBD 555101, RN 2 < TH L0 @
FE (7L 2126 » HIZ1EDOHIE) ICMRIREZITH, RAR L BEBRREZITV, H
ROIQNZ L BT HDMENDH D,

®  30kATEEETHHREMA LI, REBERNLETHD,

C. I

FERAN 2V S, HEK 92 SEGA 125k LTl SMBHABIER % 72 13 mTOR FREIRIT & 2 FMinit/s
ExBET D, Bl R IBWIELRINT 5410, KIGRKIEOAERESR, BH. BRI, TSCIiz &
b 72 O M OFEIR 2 MRE & odHE U 72203 B IERE IR L, SR O ERIB W, IRET HRE T
H5,

SV HETT T D EIR 2 A % SEGA (2K L Cid, SAVBHIBIBR S EE & 70 %, BIEWNIE STHERER D
BRI, MEBIRERINT (U ry b)) RELBET D,

® B FINABIRE S TIX, TSCIZAPE L 72 SEGA DBt LT, F—IZEEESND,
JERE 2 L THLFINELT O & A RRESCRIBEREE R EOARIHEN TRT WV, 20
7T —fMITICAET, ££0.5emBLET, R =0 ATHBRI L, BMHE
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[23 & 586, WMEOHRPFED bNDLEITERN 2R TH TE 7210 7RI
ABRHIBIRZIT O ONLEE LN E DR S 5,
VIR N TELGAIETHREAMBO TRV, —H T LGS I EROHE
DR, FATIIRRERE & e ligk TIThbh b Z EmEE LU,
SEGA 2MERZ 2 556, IHIIIMTHRFESLTANPADIETHY | HITL T
MOHBNETLEER N BT 25680320 T, EEAET D
® I~ A TZIZRDIREIE. SIROL DL L TV RO THEEHERER L LTo
HETRIZ T X720,
® RIS BRNIIESR O K OEIED D WITHE N TH 0 | SeIBIFEE LV, SRAI IR
PRI Z D AlRetED =,
BET 1 Y LA TSCIZADE L 72 SEGA DIRIFEIH & L TAR I TV 5,
TSCIZAPF L7z SEGA DEFE T, {BHRDOLEN & 5 DRI LIFRA R #7283 &
T TR H BRI & FIPRIE N AR Ch 5 BE TR L TIT
TR BIEAIPIET Z 0 SEGA DRE/ND I T2 53, TAMARCITEI R F I IR R 2 5T 2 vlhE
PEDMERT SN TV DA, BIRFR T I D DORERITHR T 2 I0HEEA & L TIIAR STV,
JEAR D720y SEGA O 7 4 v —DHEE, B3 LT WIES O RFEC~ — 7 — O/, 1RERLAD
FH1. mTORCL PHLFEA & FAHT O T OO AR IR L Tld, % OBFNLETH D,

2. TADAITTSC BHED 84%IZH B, BEDL BT DHWRIERTH D, 4tk 4~6
r HEIZR SN Z ENE0, ZRBRBIELEL, IRICEIMED Z L 20, P THRET
A A (infantile spasms) 13 TSC DHEEZF D 65%LL FICE D G, M cLIFLIEE 727
A7 (hypsarrhythmia) Z/R L. KEOPNMPEEZES West SEMRE) . —fXIC, 450
T CEBEICRE T OWNARIEL A U256 IRRICIRSUEOGE MBI REE 2 1 O MR
BHTE,

B. BRE
° WHE T A AT EE S 2 FLEN R FEIE O T A D A Z MBI 38 ZE e 0 B B e 2 2 5 S Y
EOFT A AREMER Z DO TEW D, TX LRV BN L TREEZITOLERH

éo

o FLIEMWICIZAEHTANANRB I VLT, MEICHETADADEEREDL > R0
ThiO0ZERSH>THEDH I Z &IT, RETADNADRIIFE RIS 5 AN & 5,

o FHYEHNZTANAERIET 2 ATREMEN THIS D TSC BFIZB W T, A% 1 - HE
TIZ, MEORELITO L 2BELTI,

® JERIFEL TV ZRVWAMERT 22T 2EFZARBICESTH L, PHBEREZTT>
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TEHENDH DN, ZOIRFEFIEOAF AMEEMENL L TV, TSC consennsus conference
DWEIITZ O L ) etk e, TEXIUTEKE6 » HETIEL » AT 1EL, ZOHIER
WRTHUE, 6~8 HEMBEITHMEZITIONEE LWV ETH SN TWDER, THIIEER
MELEFD R ET VAR R IRRITFIESHBL THrH E WS Z 22720 4
WAEBEENZ & DERITZ LOOT, MERAEIL TSC D TANARIEDIRIEZBIZZ L 220

SIEHEAT Do

o /NEODTSCHEETIE, TADADOHEZELLT, MEMREZITO ONEE LU,

@  JMIEEBNHBD TAND BEICEBWTIL, 24 OIS A 21T 5 = L%, iR/
BIEOHEEHERTHOZTHENTHLEDERND L. O EOHRPMEIIMHL L
TR,

C. 1%

D ORETRENRD NI BEORRE RN EEAICTHE LT R X0 £
WaATO T EBREE LV, EEOIBRIT ADKHINZ OWT O 2 b B ZIX2RWDN 2 5 AT D
BRE IR IR O TS b O TR B 235580 D AURIER 2 AT & L OBEARH
Do PUTAMATEDIIT, MG L 720 BEOFERL, FEHTANA, BAMEFHIER ERIEOR
HIZk->THRR S,

<>

FLCTADAEK

i B A AL IE O fREH T A A TETE

TSCIZEOF L7 BH T AN A DR —RPK & L T, EERAYIZIE vigabatrin 2 HELE ST
W5, LU vigabatrin [ZEMEM & U THERRET 1T & 2 HLEF A2 ) EE 2 mRICk
ZTOT, BOREBRBMLETH S, Vigabatorin AR TH 2016 4F 3 HIZAR I T
N, O/ FRICITRAS IR FRE DTV B2, TSC BEFE D RIHCAMNA TH - T
b, BIRICITIAF LA TERWEERHY 9 2,
BIRRERNVEL (ACTH) 13, 10RO REHTADNAIBROH —EIREE L L TR EH]
ENTEZIEAITHY , TSCIZAPF LIz B CANADIRIICE N TH, ZOHH %K
P AMEN S 5, ek, ACTH OF EHFL L L CUBUTHIEDOR KIC X 2 mATEEORE
% & I EF WS ST b,

ZHHIRIEN N OSE I, MU BOBEIS BIRET L TRV,

ABBIFR OB SN2 HELHY 55, FIRORMIT AT, TADAJRIERZE R
LT 9 bOENRGRERNRH L L SN TND,

it EPEREAVIE LS J5 1) 2 mEH T A A S D FEAE/ FE R FEAE
TSCIZEPF Lo mEH T AN AU D TR L REIEICH LTI, TADAD i)
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PRI EHT L7228 BERLZIS Ut CAMN AR E IR L TR 57 5,
FEWFRIERGUE DB AT T AN AT R UIBRIF-CUERT - BERTT 72 & OB FIN 2 5 /87
Do

FRROFN WG ET, 7 b BOMEMRAIMIT 2 ZE L TLu,

L/l A e HANEBERICH LTIV T 07 I oG LEESND,

HNFHEITRR

TADIASKTT 2 SRR FART AR TEAR DG S e W B T A AT DI D ~
T THD,

WH 2 T EOHFITANAREZEYN O LT HERDG D LR WA I #HAET
Ao b ERIEET %,

FHIEEIL, TADAESDRFE L2 OITE SRS, RBRLZESNRS T
FNEWD T % WIS D455 I - BEWHT 2 B L CH R,
ZHRMEO T AT L TEAUBRNL, BEIIESRTHDL, L LR 6 BEAEL
ELHERIBAITHEIEEZELTHLRU,

b . MRT, BRIRIER L 0 AN IE- 0 LaWGAIE, REOHLIMEZIToTTHL
SMY AL LT LEICRMR A RO D UNE R D D,

D TSC BH T, TAMAFIEOIIHID H 72 & TR FHIRE L b RBIC AN TSV
FIFOBIGIZR L ClE, BERLETH D, Filiahifr3 25 6121%, TSC O M
WMERRBR DB D T A AT H =TI EORMNTITH 2 E NN TH D,

o T

. AT 57 — 2%, £7207%0, L ULARIRIIZL K oRE THERME
BRDENTNDEZ END, FITANPARKBIMEORFICBWCGHEGEER LTIV,
FRhUOBLEOHALARETH B,

. mTORC1 BHEIEDE S CTADABIEICH T H2HEDIMELRE SN TE Y, &, HAO—
HOETIETADARBIEICHT DIHRE L L THEHANEAR I N,

3. TAND

B. HRE

it A A E B AR AR (TAND) DA W T, A< & H4FE 1, &
BRICEEM 2T ) 2 & NEE LUy,

D

W
T
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®  TAND Z a9 2 BRi%, TE 2721 AL B 5 s A= 2 3 DK R BT
RN FERMT D Z EREE LY,

o FBHEDITENIIHROZAL B LN H AL, KR D72 53, SEGA, TA
INAFERE, BRI & TSCITHE S R ZEPIER O HER, HEO ML &0 T, i
HICEE OB EIT O MERD D,

o (HxOBFED TN RIS EIET, MBELRDEE (AMEANY b7 ARE, i
BRINSEIERE, REHEERLY) ZLICENTNOBKTA NT A o /BRI R
FEFITHESWTRWL, IBREE T T RITIUERSR0, o T, HITBFEILIC
B OKE - KIET 07T DEEET D LEENRH D,

V. BFZE

TSC @ 60~80%NEIHRELEHF T 5 8, MEMAENIE (Angiomyolipoma AML) & FEJE. BHMARE
BIREHTH D,

1. TSC-AML (ZAMFEMED AML &IFE7Z2 0 | WHAIZZIEMEICH AT 2 Y, AML OBEEEINE & & & 123
L. BATIE60~80%IZZES 2 Y, ZOHBIISEMITHEDL Z L bH D, 10 RTEH
WCHENEINT 5, TORE I 10RNGHML, 20 RCE—27 22 52 LR Z0, [l
ER LA ONgER I bR b D, WE RN BT OB MEFHIRAIE DR T H 503, AKE TILAR
oD 72N MERBIEIE L RO HiLd, FD X 5 725861 epitheloid angiomyolipoma <
malignant epitheloid angiomyolipoma & DFERINMETH S,

2. BRI 2~4%Z R S, IO B MR K D bEETRAET DIz H D T,

3. BFEMUIL 20~50%Z A DIV D, HAEEMEDOBFERIT TSCL, TSC2 W AU HRD HLILDH A, FFIZ

LMD FERUTL TSC2 BB TIZHEHET 5 polycystic kidney a1 (PADI) DR HE 2 HiLT
W5, FEFACBNTYH, FRAELDICHE> TEERN TE2HL1H 0 | FrRENENE
(2. HTHOBZMEYE Tl N R /> TN D,

A FER

1 AML (ZEEFFRROBIR & & bICMIREER ., S, PIRAMAR, M L5 7 & DRk A B
TR, L OHBEITEERTH D, 07D ML BRERKELThORAINEZ EHHD %,
B, B SZ < OGAEERTH L O

AML 1% 10 mEARBE 20 B 20 FRARATE I TR R T2 2 LM b 5 1, ZIUTEVEE D O
MLy ey 7REBEZET L2 b0 5, BHEFTHRAZFA. SHICELAETL, MEDKT
R 5, ETREICHIM LSS TR & 720 =T 792 R —T 2B 752
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bo, TNHEBOIEE, EHICEY CT 2T LW 2#E S8, £ 0 5 2 TR RS
IRZEREAT (TAE) RLBEAFINZAT O LERH D ™,

2. BHME, EEBELZOHAEWERTHD,

3. BEM HREMOEENIIZ  OLEEEIER TH D03, PIDI OFERE 2 b D8R 250
DOEFENOE AL, DTN IIE U BRI ER B EERE E 3 L Ol EOJFRIA & 72 %
DTEEZET D,

=]

. B
®  TSCITxf L TIXEMIAIIC MRT =2 US 247> AML 38 X OSBRI OFEE., KX S &3+ % 7,

FE W T MRI 234 T T & 2RWGEIT CT & 2 WE US Zhf T35 %

®  HGRAE LI ITHEZRD RV E S LIX T /NERIREDSE 1~2 12 1 5], B
DRI E AT 256 EFE~1FIC L BOBEBRESHER SN D B Bos=2Y) 7
TR BB L. RAIC 722> TH RIS ORI TS~ & TH D %,

o MiEiREIID < & BT ATV B AR 32 °7, BRRRIZMIE 7 LT F = R eGFR
T 223, fMiE AL F v CHHEMTHD ™, Mz THESJE LE e O 8% R
92 1 FEEIPEREAVAE OO B B 1 J0m o RIS Ch DAY, RRCIEE AR L CE L &
W2, FO—H X 0 EMEEEAHET 52 E08H 5, L IXMAEHIENIE S RE LM, £
FubtE, ZRIEDFNR L, 1o T TR DZ LUy AML T D JEFHE R 3 E
A BRI O FTREME 2B 2 ER CT b L IXBEREZET D %,

® AL CFMEITE LA OIS b @M ICRO b D 720, MR RAE TTE UL, BLSOfF
eI R DR O F = v 7 b LTHL,

o  EHMEMMGNIIEIIKT 2 TAE OIS0 A DGR EDOREEITITER CT AR AR ThH
Do

C. BE
1B D B IE L OB A DI
RS IZ RS B IRHED B B BHERE DR, AL ORE O PEE, #RKOMEITH 5 %, 1hHF
ADFEEE L LT, AIEROBE TG ORI IG Th 5 %, MR 05 A 1 EE%
R OWKMA, FEENERE O A IS & THIMRIBREN A O LB Z RG5O,

BV IRZERAT

« TBHBY TAE IFIEESCEINE O KR E S Z D OB KB O A MR LA AR I L
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o AML AR L7235E, BATAE 2179 2 L BRI NS ¥, MATEIENSALERGS
ROMEUNT K DB FREENRONG ST, kil A #5E S 8, EEHE O D0%ERII% B e
173 %,
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o MRS LT, SAMBHRIRIERLE Th D,

IR EHOPRIEIT L, FEEHEARME7 O F B0, B bmn LL_EOBIIROA HE, EIRAY
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ITENREORZRROAGER Y BEOMOIER G BE T D2MLENDH D, > TWIK
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PEBL & L CAT O BN B D, TSC-AML 1% Sporadic-AML & i\ TAE #2 D FFEE L
BV WHIME, ZFMED Z L% TE LR VZERODIRVIERIE L BT 5~
EThD,
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Yy el A

V. PERZHE

ARIENZHF A 72 D 1% 1. LAM (Iymphangioleiomyomatosis, U v 7 3RE M AEAE) & 2. multifocal
micronodular pneumocyte hyperplasia (MMPH)) 38 X 3. clear cell “sugar” tumor of the lung
(CCSTL) TH %,
A. FER
1. LAMQY Y REFHRESE) 1L PR RO (LAMMIAL) 2SO BEICRIET 5720z 2 -
TL HEVEMEMZRE T, 40 L EOREHIMEELIERE O ERFER OO LS THY | EITHETT
BARRTHD, LAMOZWIE, O JWEMEEPIICHEE S N2HE. b L<IEO@ European
Respiratory Society (ERS) ® HRCT I & % LAM DM A ET 256, @ MEHEMZERN O i
FhREIIE & 2 WIFFL O K, IR ZRBD 25512979, S-LAM (sporadic LAM ) DEHIZIUNT
HH1/3 DEREVNEOMEHIRIAIEZ A LT 5, > T USSR O W IRV T
LAM & M AR AR X Z 0 EMSE L 72 RIEIR & 72 o TV D08, @2 VW Tid, [Rl—TC&E7x -
T2 IR & 13 23 EEPERLAE O 2 WHTIE LAM & M RIS A LIS o KR 1 o0 b L< I
2 DLL ED/NERDPVEETEH 5, TSC-LAM DI BT, &MMiD%wkﬁﬁéﬂTV5($
HBHE ST 2.000-6,000 N) 23, FHHTE DEFHEMBKITZRV, Ll 20 sl LoD
PR E R I IRAUT R T2 K 9 I LAMIZEER b T\ L SHEICR D bR D &
WikEsns Lotk orz, —J7, SSLAMIE, 2-5/1,000,000 DFEE & S5, @E ., LAM OIESE
FEHRIE 30~35 FREH T, MV RIS & 4Rk 2 ITHEAT S D RER R SRR A 20 iR © L RS, PR
W RS BEIXHET TIE CREEMICE LT 5, AL, Z OMEITHEE T A ZEDN K E W, B 55 BRI R
A PE D B IR AR & S5, TSC-LAM IZAEE 13 @ WO S EIEGI AN % < | BRICHE Y K
TERMTHRIET D2 L bH DD, BHEBEMERTH D, JITEEIT LRV E | B X ## T
FERERREO LRV, L L, SICEIEE (LR EITT 20 b E SN TV Do, EEN
VETHD, b FHICEIRRD 55 DIE, HRCT LAEHMSHERAE CH 5, HRCT TIIASE
VLB D 30-40%(C TSC-LAM DR AR H 5 Feilf DA CIERRERITFM & & HITsmL .
40 FRIZIZ B0%D L HEFE Y LAM IZHRET D L b EhbTWna, BHEZIZHE N TS 10-12%2 CT
T LAM 25 D ERIPEDOTRENRD b d 0, EREET2HFHIIMD TENTH D,
2. MMPH (3 I RUJNG e b B2 ARG O 8 T Bl s i PN A SRR L2 36 Z o T 24RAE T, Jiliod HRCT # 4 T
LI LIERE® DD, MMPH IZAIED 60%LL EIZFBO B, BT/, £ LAM OF I B
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X MMPH DG BF3F8D B v, BRI O LIy,
< LAM ORZMrAYEICE L CTid ) v RS A IESE 1ymphangioleiomyomatosis (LAM) #2 MK ALV
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Do Bt m—A Xy v a A LMD S Y o 7 (TPC) 1%, Mafsoi% 4 =
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FHBWEETIT 2 S U o mEHIEEOFIcEEh 5,
Z oM, TFER E2RD 5, WTLh BRIERIZRD 220, B2 E 0 2 OB AR 13 H i 2
Gl & 2 fERMED B D B R 5 I T TR & TRV AVBHLE DS LB L 72 5 Z L 13b 720,

X. HILEDHE
KGOBEO—ERIEE L, AFEORAEZ I Z L2V | B OERENE OBRMEREMER U — 7' 23558

176
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TSC : Tuberous sclerosis complex (iEHEIMHEAE(VIE)

mTOR : mammalian target of rapamycin

TAND : TSC-associated neuropsychiatric disorders

SEGA : A< T EMMAaE 2 JfafE (subependymal giant cell astrocytoma)
AML - ifn A 5 A D A

TAE : transcatheter arterial embolization

PKDI : polycystic kidney &5+

LAM @ U U 3 RE A IERE  (lymphangioleiomyomatosis)

MMPH : multifocal micronodular pneumocyte hyperplasia

CCSTL : clear cell “sugar” tumor of the lung
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method Diet
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@O OMiyata R, Tanuma N, Sakuma H, Hayashi M. 10y/F  Oral uptake
Circadian rhythms of oxidative stress markers 11y/M
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Regional glucose hypometabolic spread within
the primary motor cortex is associated with
amyotrophic lateral sclerosis disease
progression: A fluoro-deoxyglucose positron
emission tomography study

Endo H, Sekiguchi K, Ueda T, Kowa H, Kanda
F, Toda T

eNeurologicalSci 6 (2017) 74—79
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Correlation between brain atrophy and clinical
severity in  patients with  xeroderma
pigmentosum group A harboring the founder
mutation in Japan

Ueda T, Kanda F, Nishigori C, Toda T

13th International Congress of Human
Genetics (ICHG2016)
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