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<Promoting the development of innovative pharmaceutical products for the treatment of HAM>

Human T-lymphotropic virus type 1 (HTLV-1)-associated myelopathy (HAM) is an extremely
severe refractory disease. Drugs that effectively treat HAM are lacking and therefore urgently needed.
Because HAM is rare, there are few patients with this disease, particularly in developed western
countries where the research and development industry is most advanced. Consequently, virtually no
research related to the development of new anti-HAM drugs has been conducted, nor has
epidemiological data (e.g., the disease’s natural history) been collected. Moreover, even if new drug
candidates are identified, there are no established tools for evaluating their efficacy; such tools include
animal models for pre-trial studies and surrogate markers and standard indices for clinical trials.

This study addresses the aforementioned problems and aims to expedite the development of
new drugs for the treatment of HAM. Toward this goal, we organized a Japanese research group
composed of experts in clinical medicine, epidemiology, biostatistics, genomics, proteomics, viral
immunology, and laboratory animal experimentation. Our specific objectives were as follows: (1) to
develop an index to evaluate effectiveness, (2) to construct a large-scale HAM database, (3) to identify
new drug seeds, and (4) to elucidate the molecular pathology of and create an animal model for HAM.
The development of new anti-HAM drugs by the research team would consist of the following steps:
first, link patient-derived specimens to clinical information (patient registration and biobank data);
second, identify the next generation of new drug seeds via “omics” analysis; third, test newly
discovered drugs in animal models; and lastly, as the practical application, test newly discovered

drugs in clinical trials.

For three years (from 2014 to 2016), our achievement are as follows:

(1) A multicenter collaborative prospective study for the development of an efficacy index was
planned, 17 collaborating research facilities throughout Japan obtained approval from ethics
committees, enrollment was completed for 156 patients in 150 targeted cases, and a prospective
observational study was carried out. We also statistically analyzed the data obtained in the
observational study and calculated the number of cases needed for a multicenter collaborative
confirmatory study using the 10-meter walk time as the primary endpoint. This achievement led
to the preparation of a study entitled “Placebo-controlled, Randomized, Double-blind, Inter-group
Comparison Study of Steroids for the treatment of HAM”.

To develop indices for evaluation, we analyzed the correlations between cerebrospinal fluid
marker levels and clinical parameters. This analysis identified the cerebrospinal fluid
concentration of CXCL10 as a useful indicator of the therapeutic response to steroids during HAM
treatment. We also performed a genome analysis in cooperation with a research project on

practical applications in the treatment of intractable diseases (“Investigation of the Causes of
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Intractable Diseases through Intensive Omics Analysis and Construction of a Network for Genetic
Diagnosis According to Diseases”; principal investigator, Fumihiko Matsuda). This analysis
showed that gene mutations in human leukocyte antigen (HLA) regions were strongly associated
with the onset of HAM.

(2) To construct a large-scale database on HAM, we used the data in a registry of HAM patients
throughout Japan (HAM-net), and at the end of fiscal year 2016, 505 patients were enrolled in
our study. Using the prospective cohort database, we calculated the standardized mortality ratio
(SMR) for HAM, which has not been done previously. The SMR for HAM was as high as 1.58,
indicating that HAM patients have a poorer survival prognosis than does the general population.
To determine the natural history of HAM (.e., the pattern of disease development), we performed
a pattern analysis using a statistical model and information in the database. Our findings showed
that HAM patients could be divided into a rapidly progressing group and a slowly progressing

group, and that prognosis was significantly worse in the former.

(3) To discover new drug development seeds, HTLV-1-infected cells were isolated from HAM patients
and subjected to omics analysis. We identified two new drug seeds, evaluated their efficacy in

preclinical studies in collaboration with private companies, and applied for two patents.

(4) We generated genetically modified mice that recapitulated the main pathogenic feature of HAM,
namely, chronic inflammation caused by HTLV-1 in the central nervous system. Our findings
suggest that double transgenic mice expressing the HTLV-1 gene tax (or HBZ) and the myelin
oligodendrocyte glycoprotein (MOG)-specific T cell receptor gene are an appropriate model for
assessing drug effects. In conclusion, we have made consistent progress toward the goal of

overcoming the events that impede the development of effective drugs for treatment of HAM.
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