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Exploitation of early diagnosis and treatment
of drug-induced kidney injury that accelerates
the progression of chronic kidney diseases
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1983 Graduation from Niigata University Medical
School

2011 Professor, Division of Clinical Nephrology and
Rheumatology, Niigata University Graduate
School of Medical and Dental Sciences
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It is hard to provide safe and effective treatments
to CKD patients with reduced renal function ac-
companied by various common complications, such
as infectious diseases and malignancies, because
renal excretion pathway is essential for removal
of many key drugs. Drug induced kidney injury
(DKI) have been reported to occur in around 1% of
all hospitalized patients, a half of them due to direct
kidney toxicity of the drugs, and 35% irreversible.
In addition, clinically occult DKI is though to accel-
erate the progression of CKD to ESRD. However,
there have never been actual epidemiological data
and precise pathophysiology of DKI in Japanese
CKD patients. The purposes of this project are, to
clarify the incidence of DKI by the national registry
data, to identify useful biomarker for DKI, and to
establish the first guideline for preventing DKI in
CKD. Concurrently, we have attempted to clarify
the mechanisms of the direct type of kidney injury,
and to develop a new measure to prevent DKI. In
particular, we have found the efficacy of an agent,
which antagonize megalin-mediated drug uptake
into renal tubular cells in an animal model of DKI.
Based on these, we will conduct the phase I trial in
human.
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Development of innovative antisense drugs
for refractory chronic pain
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The prevalence of chronic musculoskeletal pain
was 15.4% in Japan according to the cross-sectional
study (Nakamura et al. JOS 2011). It has adverse ef-
fects on the social and daily life activities although
they are visiting a medical institution. Therefore,
further medical development is needed to treat re-
fractory pain due to especially neurotrauma or de-
generative spondylitis.

We developed DNA/RNA heteroduplex oligonucle-
otide (HDO) which contain chemically modified
nucleotides, enable cleavage of the target mRNA by
RNase H (PCT/JP2012/083180). Further, a-tocoph-
erol was conjugated with HDO, resulting in high
efficacy for gene silencing in vivo (Patent US850745,
Nishina et al. Mol Ther Nucleic Acids 2015). The
newly developed HDO exhibited 20-300 times de-
crease of the target gene compared to ordinary an-
tisense oligonucleotide in mouse liver.

Pain related receptors/ion-channels has been identi-
fied as a crucial mediator of various pain conditions.
Previously, we showed the contribution of TRPV1
to thermal hypersensitivity in neuropathic pain us-
ing target gene suppression of AAV9 administra-
tion (Hiral et al. Molecular Therapy 2014). In this
program, we proposed that modified HDO could
work in DRG or spinal cord as a non-viral gene
delivery and a therapeutic approach for refractory
pain. Further modification of the molecule design
will help further potency and safety for the clinical

application during the program.
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Complex regional pain syndrome (CRPS) is char-
acterized by persistent pain disproportionate to
any inciting event and the presence of at least one
sign of autonomic dysfunction. CRPS is frequently
reported in adolescent Japanese girls after immu-
nization with the human papillomavirus vaccine
(HPV). During the past 1.5 year we examined 82
girls complaining various symptoms after HPV vac-
cination: headache, general fatigue, limb pain with
coldness and weakness were common and these
symptoms can be explained by abnormal periph-
eral sympathetic responses. Additionally, some of
them suffered from cognitive dysfunction, showing
decreased cerebral blood flow mainly in the frontal
and temporal lobes. For these neurological manifes-
tations immuno-modulating therapies including an
immuno-adosorption have been trying, and a small
number of the involved girls showed dramatic re-
sponses.
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Background:

The annual costs of pain are reported to be $635 bil-
lion in the United States, however, this critical situ-
ation has not been generally recognized in Japan.
We have few data about the costs of chronic pain.
Cognitive-behavioral therapy (CBT) which has high
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quality evidence in Western countries is not avail-
able.

Purpose:

[1] Surveillance of chronic pain in the industry and
estimating the demand of CBT

[2] For spread of CBT for chronic pain we make
plan for the teaching seminar using specific educa-
tional materials.

[3] The development of the educational contents
about ‘Pain’ for health care provider and medical
students using specific developed download sys-
tem which work is continuous of our prior work
(MHLW).

Progress:

[1] The teaching material of CBT for chronic pain
will be accomplished until the end of this March.

[2] We made a plan to hold the first CBT seminar in
this July.

[3] We evaluate the effect of CBT with a common
questionnaire using iPAD which Ushida group de-
veloped in the selected hospitals/clinics.

[4] We started the research of current situations
about chronic pain in 2 companies with several
hundreds of workers. We fixed the content of the
questionnaire and proceedings of anonymous data
collections.

[5] We set the research protocol for evaluating the
effect of CBT on recovery after total hip replace-
ments (100 cases) and the lumbar laminectomy (100
cases) just submitted for the Ethical Review Board.
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In today s conference, I believe that you have learned, by participating the symposium and discussion, the at-
tainment and prospect of all the 126 adopted research subjects of the 3 projects of Health and Labour Sciences
Research Program led by Specific Disease Control Division, MHLW. The IND trials (investigator-initiated tri-
als for human testing) for new drugs development and medical devices such as Robot suit HAL are advancing,
and some of them successfully completed and have obtained approval from the government as new drugs or
medical devices. Our mantra is to deliver the achievement from the laboratory to actual clinical sites and pa-
tients without delay, by setting the exit goal, and managing its milestone strictly. Research and Development
(R&D) on rare and intractable diseases have been burdened with a barrier for private enterprises to enter into
its market, but R&D by academia leadership as a national endeavor has made up remarkable progress.

The Research Project on Practical Application for Rare/Intractable Diseases which has led by MHLW for the
past years, will be transferred to AMED (Japan Agency for Medical Research and Development) from FYZ2015.
We hope the Rare Disease Control Project will be accelerated by powerful leadership of AMED as an integrat-
ed program to tie medical R&D within related ministries. In order to clarify the cause and pathomechanism of
rare diseases and to develop effective treatment for actual human diseases, understanding and cooperation of
the patients and their family members, as well as support from the public is indispensable. We would deeply
appreciate your active and continuous support.
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