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2) Research on effective and efficient screening of tuberculosis
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Vice- Director, Seiya Kato
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#%)  Survey research on the host-TB mutual interaction and defense strategy related to
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B ¥ & 4 . (¢ §B)  Correlation between pathogenicity and ultrastructural —characteristics of

Mycobacterium tuberculosis.
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Chief Pediatrician, Osamu Tokunaga
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BA 7 B B 4 : (& FB)  The diagnosis of latent tuberculosis infection in immunocompromised host.
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g &k K4 0 (95 55 Chiba University Hospital, Associated Professor, Hidetoshi Igari
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BH ¥ A B 4 . (8GR Rapid and quantitative detection of viable Mycobacterium tuberculosis
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FriE Bk K4 : (35 §5)  The Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association

Department of Mycobacterium Reference and Research, Head, Satoshi Mitarai
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BH ¥ A B 4. (8GR Investigation of whole-blood miRNAs as potential biomarkers for tuberculosis
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prlE el K4 0 G5 §R The Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association,
Department of Pathophysiology and Host Defense, Head, Naoto Keicho
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BH ¥ & 4 . (3¢ §B)  Development of regimen against MDR TB
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ArlE & K4 0 (0% §F Fukujuji hospital, Japan Anti-Tuberculosis Association,

Tuberculosis center, Head, Takashi Yoshiyama
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BA 7 B B 4 0 (€ §B)  Genetic features of Mycobacterium tuberculosis spreading out in East Asia
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ArlE & K4 0 (0% §F Hokkaido Pharmaceutical University School of Pharmacy,
Professor, Shinji MAEDA
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FE) Data mining through genome information of Mjycobacterium tuberculosis and
development of the genome information handling system.
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(5= & Kobe Institute of Health, Section Head, Tomotada Iwamoto
(BAFE) WO 5 5 7 e
(-2 Molecular Epidemiology for detection of transmission routes of tuberculosis
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(& Fh Nagasaki University Institute of Tropical Medicine, Department of International
Health, Assistant Professor, Takayuki Wada
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— 71— DREE
(% FB) The Establishment of whole genome database of tuberculosis mainly focused on
multi-drug resistant tuberculosis and identification of new genetic maker of drug-
resistance
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(% FH The Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association,
Department of Mycobacterium Reference & Research, Vice- Head, Takemasa Takii
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(% FB)  Research on patient-centered TB care and support with multi-sectoral collaboration
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(¢ &) The Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association,
Department of Program Support, Vice-Head, Yoko Nagata
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1-1 Research on restructuring the medical care supply system (Seiya Kato)
1) Evaluating the impact of health resource reconstruction on improving spatial accessibility of tuberculosis
care
In Japan, a decline in tuberculosis (TB) notification rates and shortening of the duration of hospitalization
have led to a drastic decrease in the number of hospital beds for TB patients (TB beds), causing a severe
undersupply in certain regions. We assessed the current status of spatial access to TB beds in Japan and
evaluated the potential impact of health resource reconstruction in mitigating the undersupply of TB beds. A
cross-sectional study was conducted whereby a two-step floating catchment area (2SFCA) method was used
to calculate an accessibility score to evaluate spatial accessibility of TB beds in the regions classified by four
levels of urbanization. The impact of introducing potential TB beds was assessed via changes in the
proportion of undersupplied regions and TB patients notified from undersupplied regions. Undersupplied
regions were characterized as very low, low, and moderate levels of urbanization. With the introduction of
potential TB beds, the proportion of both undersupplied regions and TB patients could be significantly
reduced, especially in less urbanized regions. Our results may be used to guide future decision-making
regarding resource allocation of TB care in Japan. The 2SFCA method may be applied to other countries
using appropriate demand and supply variables. We presented the study findings in the conference of the

Academic Society, and they have been published in The International Journal.

2) Current situation and challenges with the supply system of medical care

A workshop on the supply system of medical care was held with the participation of experts on TB
control, TB medical care, and the architecture of medical facilities. The agenda included TB beds (number,
model beds, amenities), care for patients with complications (especially senile dementia), periods of
hospitalization, medical service collaboration, financial deficit of the TB medical service, quality of medical
service, and TB advisory committees. Current problems and challenges with TB medical service emerged

through discussion.



1-2 Research on effective and efficient screening of tuberculosis (Seiya Kato)

1) Tuberculosis notification rates among foreign-born students

This study characterizes foreign students with tuberculosis (TB) registered in Japan from 2010 to 2014, and
compares their TB notification rates with those in their countries of origin. TB notification rates among
foreign students were retrieved from the National Epidemiological Surveillance of Infectious Disease system
in Japan. National TB notification data from 16 countries and areas were extracted from the World Health
Organization’s website and the official health websites of the countries and areas.

Between 2010 and 2014, 1128 foreign students in Japan developed TB. Nearly half of these cases were from
China (n = 530, 46.9%); 688 (61.0%) were male; and the median age was 23 years. TB notification data for
foreign students were highest for students from the Philippines (675/100,000 person years, 95% confidence
interval: 372 to 977). Notification rates for foreign students from seven countries were significantly higher
than the average notification rates in their countries of origin (China, Indonesia, Mongolia, Myanmar, Nepal,
the Philippines, and Viet Nam). Notification rates for foreign students from the Republic of Korea and
Taiwan, China, were significantly lower than the rates in their countries of origin. Notification rates for
foreign students in Japan may reflect a more accurate risk of developing TB among the immigrants to Japan
than TB notification rates in their countries of origin. These results may be helpful to identify immigrants’

countries/areas of origin that should require pre-entry TB screening.

2) Questionnaire survey on IGRA positivity related to tuberculosis and air travel in 2016

The World Health Organization recommends contact investigations around air travel-associated sputum
smear-positive tuberculosis (TB) patients. However, evidence suggests that information thus obtained may
overestimate the risk of TB infection because it involves some contacts who were born in countries with high
TB burden and are likely to have been infected with TB in the past, or because tuberculin skin tests were
used. These tests are less specific than the interferon gamma release assay (IGRA), particularly in areas
where Bacillus Calmette-Guérin (BCG) vaccination coverage is high. We surveyed air travel-associated TB
contact investigations in local health offices of Japan from 2012 to 2015, focusing on IGRA positivity.
Among 651 air travel-associated TB contacts, average positivity was 3.8% (95% confidence interval (CI):
2.5 to 5.6) with a statistically significant increasing trend for older individuals (p <0.0094). Positivity among
0- to 34-year-old contacts was 1.0% (95% CI: 0.12 to 3.5%), suggesting their risk of TB infection is as small
as that among Japanese young adults with low risk of TB infection (positivity: 0.85 to 0.90%). Limiting
contact investigation to fewer passengers (within two seats surrounding the index case, rather than two rows)

seems reasonable for aircraft with many seats per row.

3) Tuberculosis IGRA rate in international students in Japan

To explore the TB infection rate for international students in Japan, we conducted a TB infection survey of
international students at Keio University using interferon-gamma release assay (IGRA) in collaboration with
Assistant Professor Tomoyasu Nishimura (Keio University Health Center). Among 55 international students
who came from high-burden countries for TB, 2 were IGRA-positive and 53 were IGRA-negative. The

IGRA-positive rate was 3.6%, whereas the positive rate of Japanese students at Keio University was 0.73%.



Therefore, we speculated that the TB infection rate of international students who came from high-burden

countries for TB was higher than that of Japanese students.

4) Screening of foreign-born people newly entering Japan

We estimated the number of TB patients among foreign-born people newly entering Japan, and the yield of a
hypothetical pre-entry TB screening program. Methodological refinements were made in an attempt to
improve the accuracy of our estimates. Our results suggested similarity between the yield per 100,000 of
pre-entry TB screening targeting those whose main purpose for entering Japan is residential, and the yield in
countries that already conduct such screening (e.g., the UK and Australia). Furthermore, as almost half of
the foreign-born TB patients in Japan entered Japan more than 5 years prior to being diagnosed, we referred
to them as "old immigrants" and analyzed their characteristics to identify possible issues in terms of post-

entry intervention.

2. Survey research on the host-TB mutual interaction and defense strategy related to LTBI (Toshihiro
Nukiwa)

As survey research on host-TB interaction and its clinical application, I visited and conducted interviews at
the Singapore Program of Research Investigating New Approaches to Treatment of Tuberculosis (SPRINT-
TB) at the National University of Singapore (NUS). SPRINT-TB is a newly launched project with more than
20M dollars of research funding for 2014 to 2019. It consists of four themes; Bacterial Target Discovery,
Drug Development, Clinical Trials, and Treatment Delivery, with the collaboration of the A*STAR cutting
edge facilities and A-TRACTION Asian countries as alliances for clinical trials. SPRINT-TB is conducting a
unique clinical Truncated-TB trial that involves a combination of candidate TB drugs of 2 months’ use for
non-inferiority evaluation of the current standard combination for 6 months. It has also launched host-
directed therapy using pascolizmab (anti-IL-4-Ab, 2.5mg/kg, from GSK) with standard HRPE to evaluate
the TB culture at 8 weeks (Clinical Trials.gov Identifier: NCT01638520). Enrollment for the trial is
complete, and the results will be reported in 2017. This activity of SPRINT-TB is a highly unique TB project

n Asia.

3. Correlation between pathogenicity and ultrastructural characteristics of Mycobacterium tuberculosis
(Hiroyuki Yamada)

A hypoxic culture system for tubercle bacilli has been established using a multi-gas incubator and gas-
permeable cell culture bags. This system provides a long-period culture of more than several months under

0.5% oxygen concentration, and a mutually exchangeable culture between ambient and hypoxia.

4. Research on the accurate diagnostic assay of TB infection for children (Osamu Tokunaga)
To introduce more accurate diagnostic assay of TB infection for children, we evaluated the performance of
QuantiFERON-TB Plus, a new generation of QuantiFERON-TB Gold in-tube assay that includes an

additional antigen tube, in Japanese children with suspected TB infection and disease.

5. Diagnosis of latent tuberculosis infection in the immunocompromised host (Hidetoshi Igari)
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QuantiFERON-TB Gold Plus (QFT) and T spot.TB (T-SPOT) were concurrently conducted to diagnose
latent tuberculosis infection (LTBI) among rheumatoid arthritis patients (N=154). Lymphocyte subset

(CD4 T-cell and CD8 T-cell) analysis was also conducted. The positive rate of QFT and T-SPOT was
9.7% and 4.5%, respectively. The positive rate in both examinations was strongly associated with the
lymphocyte subset. LTBI should not be ruled out even if QFT and TSPOT were negative in patients of CD4
T-cell <600/uL or CDS8 T-cell <400/uL.

6. Rapid and quantitative detection of viable Mycobacterium tuberculosis (Satoshi Mitarai)

We developed the EMA-qPCR system to clearly discriminate viable M. tuberculosis (MTB) in cultured
H37Rv and re-establish EMA conditions for clinical samples (sputum). We also evaluated the effects of
specimen storage conditions on the system performance. Furthermore, we searched for novel substances
suppressing gene amplification with fewer procedures than EMA/PMA, and found some reagents that may

be appropriate for testing MTB.

7. Investigation of whole-blood miRNAs as potential biomarkers for tuberculosis (Naoto Keicho)
Whole-blood miRNA expression of IGRA-negative healthcare workers and that of IGRA-positive healthcare
workers were compared, and novel candidate miRNAs for the LTBI marker were found. Genetic

polymorphism of a gene related to anti-tuberculosis drug metabolism was investigated in TB patients.

8. Development of a regimen against MDR-TB (Takashi Yoshiyama)

Treatment results of MDR-TB have improved since the introduction of Linezolid, with the proportion of
favorable outcomes from 75% from 2000 to 2011 increasing to 84% since 2011. However, no difference has
yet been observed since the introduction of Delamanid, perhaps due to the short duration of the period.
Globally, several clinical trials including Bedaquilline, Linezolid, and Nitroimidazoles (Delamanid or

Pretomanid) are in progress.

9. Genetic features of Mycobacterium tuberculosis spreading across East Asia (Shinji Maeda)

We compared genetic features of Mycobacterium tuberculosis spreading across East Asia areas in
cooperation with tuberculosis researchers. Comparison of the distribution of the copy number of minisatellite
DNA suggested that the tubercle bacilli (Beijing modern type) of the Beijing district in China might have

evolved independently.

10. Data mining through genome information of Mycobacterium tuberculosis and development of the
genome information handling system (Tomotada Iwamoto)

By integrating de-novo assembly BWA-mem mapping into the TGS-TB system, we improved its prediction
of drug resistance. With its use, we thoroughly investigated the correlation between the minimum inhibitory
concentration of 12 anti-tuberculosis drugs and drug resistance-conferring mutations. We successfully
obtained fundamental data for the development of novel, rapid, and highly accurate molecular-based testing

that can predict the level of bacterial drug resistance.
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11. Molecular epidemiology for detecting transmission routes of tuberculosis (Takayuki Wada)

In this study, we conducted genotypic analysis of clinical strains of Mycobacterium tuberculosis (Mtb)
isolated in a low-incidence area, Yamagata Prefecture. Transmission of TB seemed to be low in elderly-
biased settings, but elderly cases can cause TB spread. This result suggests that elderly TB cases must not be
neglected for appropriate TB control. We also analyzed genotypic data of Mtb isolated from the highest
incidence area, Osaka City. Large outbreaks caused by restricted strains were not detected in the
surveillance. We found that modern Beijing family strains have become predominant in the area, which

means that the major sublineage has gradually changed from the ancient to the modern Beijing family.

12. The establishment of a whole genome database of tuberculosis focusing mainly on multidrug-resistant
tuberculosis and the identification of a new genetic marker of drug resistance (Takemasa Takii)

We constructed the TB whole genome and metadata database, Genome Research for Asian Tuberculosis
(GReAT), which stores more than 1,600 clinical isolates of TB. The metadata includes the results of not only
conventional drug susceptibility tests, but also minimum inhibitory concentration of both first- and second-

line anti-TB drugs.

13. Research on patient-centered TB care and support with multi-sectoral collaboration (Yoko Nagata)
The success of Japan’s DOTS owes much to effective coordination and cooperation among hospitals and
public health centers. Under the revised Infectious Diseases Control Law, further multisectoral collaboration

is required to promote patient-centered care.

14-1 Study on the relapse rate of the standard regimen

Prospective study of the standard regimen began in 2009, entry of cases was completed in 2013, and the
present follow-up stage will continue through 2017. Retrospective study of the standard regimen for patients
older than 80 has been ongoing since 2015, and indicate that severe hepatotoxicity among originally healthy

old cases with regimens both including PZA and excluding PZA.

14-2. Nationwide survey on drug-resistant tuberculosis (Arisu Kamada)

A total of 8,681 M. tuberculosis (MTB) drug susceptibility testing data was collected with information about
the patients (gender, date of birth, and registered health center only). Access to the TB patient registration
system was obtained from each registered health center, and bacterial information and clinical information
were matched. Access was obtained from 266 health centers (78.0%, 266/341), and 2,482 isolates were
matched with clinical information. In addition, 99 multidrug-resistant MTB (MDR-TB) cases were tested,

and the proportion of extensively drug-resistant MTB among MDR-TB was 23.2%.
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