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Precision Oncology and the Universal Health
Coverage System in Japan

Hiromichi Ebi, MD, PhD*?® and Hideaki Bando, MD, PhD*

Although precision oncology is transforming clinical management of patients with cancer, many hospitals face
challenges to effectively implement precision oncology. In addition, the cost and time exerted for genomic
profiling needs to be balanced with expectations of benefit for each patient. This article summarizes the effort to
implement precision oncology in Japan. The most promising development is that tests to profile the genomes of
select cancers are now fully covered by the national health insurance system. In May 2019, two gene panels
were approved with reimbursement: FoundationOne CDx Cancer Genomic Profile and OncoGuide NCC
Oncopanel System, the latter of which was developed in Japan. To make better use of scarce resources, the
reimbursement is restricted to patients with solid tumors that have progressed on standard chemotherapy, rare
tumors, or tumors of unknown primary. To centralize Japanese precision oncology, the government designated
approximately 170 hospitals and stratified them to three layers on the basis of their roles. In addition, Japan’s
National Cancer Center launched a Center for Cancer Genomics and Advanced Therapeutics (C-CAT) that
collects genomic information and clinical characteristics of patients who received genomic profiling tests. C-CAT
is expected to be the central data repository, to match patients with clinical trials, and to assist translational
research. The centralized system under the national health insurance system could be a double-edged sword.
Although tight regulation may make it hard to keep up with the rapid development of precision oncology,
a federated ecosystem for sharing clinical and genomic data will be a precious asset and allow for shared access
to data. Access to unapproved drugs and administrative support from C-CAT will be keys for Japanese precision
oncology to meet its full potential.
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HEALTH CARE SYSTEM IN JAPAN

Japan’s health care system is characterized by uni-
versal health coverage.! By law, all Japanese citizens
and foreign nationals with a residence card must be
enrolled in a health insurance program. There are two
major types of insurance schemes in Japan: Em-
ployees’ Health Insurance and National Health In-
surance. Employees’ health insurance covers public
servants or employees in companies, and national
health insurance covers the self-employed and un-
employed. These health insurance policies cover
70%-90% of the cost for medical expenses, with the
remainder left to the insured patient to pay, termed
copayment. High-Cost Medical Expense Benefit also
defines maximum out-of-pocket payment for the
month according to household income of the patient.
For example, the maximum is roughly $800 for
a household income of approximately $34,000-

from mandatory enrollment in the universal health
coverage scheme. The role of voluntary health in-
surance is supplemental and complements social
health insurance benefit packages.

Prices for all drugs and devices reimbursed by the
universal health coverage system are the official price
set by the government (Japanese Ministry of Health,
Labor, and Welfare [MHLW]I). In addition, the Japa-
nese government does not allow treatments partially
covered by insurance to control the whole medical
expenses in the country. If a physician uses an un-
approved device or off-label drug, any costs related to
the patient, including but not limited to blood tests and
physician fees, are not reimbursed. Therefore, any
cancer genomic profiling tests must be examined and
approved by the Pharmaceuticals and Medical De-
vices Agency (PMDA) and MHLW before insurance

$70,000. Although for-profit insurance companies
have voluntary health insurance programs, holding
this type of insurance does not exempt an individual

reimbursement is set by the government, unless all the
cost is to be paid by the patients. Also, off-label drug
use for nonapproved indications is prohibited except
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CONTEXT

Key Objective

To summarize the framework of precision oncology recently arranged in Japan.

Knowledge Generated

The Japanese government designated core, hub, and liaison hospitals for cancer genomic medicine. A center was also
established to coordinate an integrated network of these hospitals and function as the master database for cancer genomic
medicine and research. After the establishment of a structured system, the government approved reimbursement of two
cancer genome profiling systems under universal health coverage in May 2019. The biggest current challenge for Japanese
precision oncology seems to be the accessibility to drugs, because off-label drug use for nonapproved indications is
prohibited in Japan. Also, reimbursement applies only to patients who finished standard chemotherapy, as a way to restrict
potentially unnecessary investigations.

Relevance

Each country must design a precision oncology initiative under their distinct social care system. Japan is an example of
a centralized precision oncology under a universal health care coverage system.

for clinical trials, even when gene profiling testing identifies
actionable alterations.

The Japanese MHLW has a structured system to promote
the development of drugs and devices under governmental
regulations. First, in cases where MHLW anticipates the
future full approval with reimbursement, MHLW grants the
use of drug and devices under partial coverage. “The
Advanced Medical Care System” is a governmental scheme
introduced as a means to assess the efficacy and toxicity of
new treatments/devices on a clinical trial basis. Although
system A is designed for intervention with approved drugs/
devices or minimally invasive intervention with unapproved
drugs/devices, system B is designed for unapproved drugs
or medical technologies. In addition, the MHLW-sanctioned
Patient-Requested Therapy System covers unapproved
medical care for patients not in clinical trials. The Patient-
Requested Therapy System is also expected to be used as
the Japanese version of what the United States has hailed
as the compassionate use program. To start off-label drug
treatment using Patient-Requested Therapy Systems, it is
necessary to pass several review processes equivalent to
clinical trials, and the cost of the unapproved medical care
should be fully paid by the patients. Second, similar to the
Breakthrough Therapy designation by the US Food and
Drug Administration, MHLW has the SAKIGAKE program,
an accelerated inspection scheme for rapid authorization of
unapproved drugs and devices. Third, Japan’s Conditional
Early Approval system was established for lethal and/or rare
diseases where it is difficult to conduct verification studies
because of limited patients. These schemes developed with
the intention to promote the development of drugs and
devices were used for the approval of genome profiling
tests.

RESEARCH-BASED GENOME SCREENING IN JAPAN

Because of tightened regulations described above, genome
profiling, like in most countries, began in the research

2 © 2019 by American Society of Clinical Oncology

setting in Japan. Beginning around 2010, pan-cancer
genome screening started in Japan by using research-
use only next-generation sequencing (NGS) panels.? To
promote genome-based clinical trials, the nationwide ge-
nome screening consortium for lung cancer was launched
in February 2013. The group, LC-SCRUM-Japan, originally
aimed to identify patients harboring ROS1 and RET fusions
originally discovered in Japan.® In February 2014, the
GI-SCREEN-Japan multicenter screening project also
started for Gl cancer. The project began to screen for
BRAF, NRAS, and PIK3CA mutations in patients with
metastatic colorectal cancer, using multiplex polymerase
chain reaction (PCR) and Luminex (xMAP) technology.* In
February 2015, these two groups merged into SCRUM-
Japan and started to use Oncomine Comprehensive assays
as a screening platform.® With the advent of plasma-based
genome screening, SCRUM-Japan subsequently started
plasma-based NGS using Guardant 360. Currently,
SCRUM-Japan has expanded their network to Asian
countries, including Taiwan, enabling international clinical
trials. The screening and associated clinical trials have
been research based, funded by government agencies
through grant mechanisms (The Japan Agency for Medical
Research and Development or the National Cancer Center
Research and Development Fund) as well as by phar-
maceutical companies. Therefore, patients were not re-
quired to pay screening costs for any of these studies.

From February 2013 to December 2018, 6,860 and 6,391
patients were enrolled in LC-SCRUM-Japan and GI-SCREEN-
Japan, respectively. On the basis of this screening platform,
28 umbrella and 20 basket-type genome-based studies
have been conducted.® One of the notable accomplish-
ments was a clinical trial of vandetanib, for patients
with RET-rearranged non-small-cell lung cancer (NSCLC)
identified by the screening. Nine of 19 (47%) pa-
tients achieved an objective response, with a median
progression-free survival of 4.7 months.” Furthermore,
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results of clinical trials conducted by LC-SCRUM Japan led
to the approval of crizotinib for the treatment of ROSI-
translocated NSCLC and the combination of trametinib and
dabrafenib for use in patients with BRAF V600E-mutant
NSCLC. SCRUM-Japan also contributed to the approval of
in vitro diagnostic testing by PMDA including simultaneous
detection of RAS and BRAF mutations in colorectal
cancer,®2 Oncomine DX Target Test CDx NGS panel for
EGFR and BRAF mutations and ROSI and ALK trans-
locations in NSCLC, PCR-based microsatellite instability
testing for solid tumors,® and plasma-based RAS mutation
testing for colorectal cancer.*°

Another notable genome screening is the TOP-GEAR (Trial
of Oncopanel for Gene Profiling to Estimate both Adverse
Events and Response) project, which is a prospective
cohort study conducted by Japan’s National Cancer Center
(NCC) to investigate the feasibility and utility of an NGS-
based panel customized for Japanese patients with cancer
(NCC Oncopanel).!! This work was carried out within the
context of the SAKIGAKE program and clinical utility was
investigated within the Advanced Medical Care B system.
During the second stage of the TOP-GEAR project, 187
patients with advanced solid tumors obtained the gene
profiling data, and 25 (13.3%) of them have received
molecular-targeted therapy on the basis of their genome
alterations.'? The achievements of this project led to gov-
ernmental approval for the OncoGuide NCC Oncopanel
System.

Some other medical university hospitals are also developing
their own genome screening systems. Tokyo University
Hospital and Osaka University Hospital have their own
systems, called Todai OncoPanel and customized Onco-
mine Target Test, respectively. These tests are performed
under the Advanced Medical Care B system. Kyoto Uni-
versity Hospital (OncoPrime)*3!# and Keio University
Hospital (PleSSision-Rapid) offer their screening service
outside of the national health care system. Recently, Keio
University Hospital started a whole-exon sequencing ser-
vice (PleSSision-Exome). Representative NGS-based
panels available in Japan are listed in Table 1.

ARRANGEMENTS OF INFRASTRUCTURE FOR PRECISION
MEDICINE IN JAPAN

In Europe and the United States, government-funded ini-
tiatives were launched to implement precision medicine,
including the 100,000 Genomes Project in the United
Kingdom, Genomic Medicine 2025 in France, and the
Precision Medicine Initiative in the United States.'®'’
Partially in response to the development of precision
medicine in other countries like these, the Japanese
Headquarters for Healthcare Policy, under direction of the
prime minister, started discussions regarding a national
precision medicine program in 2015. In 2017, MHLW
summoned a roundtable consortium on the promotion of
cancer genomic medicine. The consortium required the
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development of an agile national cancer genome medicine
system equivalent to the European and US models. In
addition, they concluded there was a necessity to establish
a nationwide cancer research framework and a corre-
sponding ecosystem to move cancer genome medicine
forward. Importantly, the report also concluded that cancer
genome medicine should be accomplished under a uni-
versal health coverage system. After the report, the Japa-
nese government designated 11 hospitals throughout
Japan to serve as core hospitals for cancer genomic
medicine. The requirements of designated core hospitals
for cancer genome medicine are shown in Table 2. The
government also appointed 156 facilities as liaison hospi-
tals and, among these, designated 34 hub hospitals. The
eligibility to be designed as a hub hospital is based on their
ability to organize their resources and infrastructure akin to
the core hospitals, which have their own molecular tumor
board (MTB) and organic capabilities to run clinical trials.
In addition, core hospitals have more responsibilities to
train fellows and clinical coordinators and to be involved in
translational research. Liaison hospitals, on the other hand,
are dependent on core and hub hospitals for their se-
quencing, reports, and MTB (Fig 1).

From the academia side, three major Japanese cancer-
related societies (the Japanese Society of Medical Oncology
[JSMOQ], the Japanese Society of Clinical Oncology [JSCO],
and the Japanese Cancer Association [JCA]) issued con-
sensus clinical practice guidelines for NGS-based cancer
tests in October 2017.18 The guideline defined the evidence
level of each genomic alteration suitable for the Japanese
medical care system in harmony with classifications of
evidence levels set by regulators in the United States and
European Union (EU).'®

In June 2018, Japan’s National Cancer Center founded the
Center for Cancer Genomics and Advanced Therapeutics
(C-CAT) to coordinate an integrated network of core, hub,
and liaison hospitals. C-CAT is expected to aggregate and
deploy cancer genomic medicine information to advance
the quality of health care offered under the universal health
coverage system and to devise new modalities of health
care (Fig 2). The center will function as the central
repository—that is, the master database for cancer geno-
mic medicine and research. First, the center has been
constructing a cancer knowledge database (CKDB) opti-
mized for Japan to assist in decision making by MTBs.
C-CAT will collect and share updated information on clinical
trials, promoting and improving matching between patients’
genomic data and clinical trials. Accumulated data will be
shared for translational research, drug development
matched to Japanese patients, and future administrative
policy. Currently, C-CAT has been designing open and
responsible data sharing. In principle, researchers and
pharmaceutical companies will be able to access clinical
and genomic data deposited in C-CAT after approval of their
application by an independent access review committee.
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TABLE 2. Requirements for Core Hospitals
Requirement

Quality-assured multigene panel testing (outsourcing is acceptable)

Own molecular tumor board for medical interpretation of multigene panel testing
(cooperation with external experts in some areas is acceptable, such as
pediatric cancer)

Provide genetic counseling for hereditary cancer syndromes

Have a sufficient volume of patients eligible for multigene panel testing

Can ascertain and manage test results and clinical information securely and can
transmit the required information to Center for Cancer Genomics and
Advanced Therapeutics

A biobank to store fresh frozen surgical and other biospecimens

Capability to run a robust clinical trial portfolio including investigator-initiated
clinical trials, trials related to advanced medical care, and international trials

Provide patient and family consultation service for information on clinical trials
and use of clinical information

C-CAT has also discussed standard procedures for pre-
cision oncology, including preparation of a standard in-
formed consent form, establishment of a flowchart for
genetic counseling, and standardizing of MTB to promote
and advance genome-based medicine in Japan.

APPROVED CANCER GENOME PROFILING AND ITS
CLINICAL PRACTICE

In December 2018, PMDA approved marketing of two
cancer genome profiling systems. OncoGuide NCC
Oncopanel System is a 114-gene NGS panel for tumor and
germline analysis developed by Japan’s NCC and health
instrument maker Sysmex Corp, and FoundationOne CDx
Cancer Genomic Profile (Foundation Medicine) sequences
324 genes and also can detect microsatellite instability.
OncoGuide NCC Oncopanel System was approved as
a device combining the OncoGuide NCC Oncopanel kit and
the OncoGuide NCC Oncopanel analyzing system. In
contrast, although Foundation Medicine had to be reviewed

their quality for sample analysis by PMDA for the approval,
PMDA could not perform assessment as an in vitro di-
agnostic because the analysis was done in the United
States. As a workaround, Foundation Medicine submitted
and gained approval of an interpretation service. Therefore,
although the sequencing process is not reimbursed, the
annotation process and generation of the report are subject
to reimbursement. The regulation stipulates a laborious
process. First, physicians submit tumor samples for
FoundationOne CDx analysis to Foundation Medicine, and
Foundation Medicine performs sequencing and reports the
variant calls in an XML file, uploaded to a portal site created
by Chugai, a subsidiary of Roche. Because this step is not
subject to reimbursement, and to set up a procedure
suitable for reimbursement, physicians need to download
the XML file from the portal site and then send it back to
Foundation Medicine. Foundation Medicine annotates
variants in the submitted XML file and returns to physi-
cians a final report. All these steps are required for reim-
bursement. In addition, the Japanese Act on the Protection
of Personal Information defines genomic sequence as
personal information that was amended in response to the
General Data Protection Regulation enacted by the EU. To
comply with the law, written consent is required. On
consent, samples are sent to third parties outside of Japan
to analyze personal information and sequence data.

After approval by PMDA, the MHLW granted the use of
these two gene panel analyses and set the official price
of reimbursement at the end of May 2019. The re-
imbursement for the cost of these tests is ¥560,000 (ap-
proximately $5,185), and consists of two steps (Fig 3). The
first reimbursement is ¥80,000, applied for the informed
consent of genome profiling and preparation of tumor
samples. The second reimbursement is ¥480,000, applied
after the physician explains the results to patients following

11 Core hospltals

Train personnel for precision medicine
Play central role in running clinical trials

based on molecular profiling
Translational research

Run molecular tumor board

.-

Run clinical trials based on molecular

profiling

122 Liaison hospitals

|
T

Provide patients with genomic testing

Interpretation is supported by core and
hub hospitals

Refer patients to core and hub hospitals
for clinical trial

FIG 1. The three-layer structure of designated institutes for precision oncology in Japan. Notably, core and hub hospitals are allowed to run genome panels
in-house, whereas liaison hospitals refer these tests to core/hub hospitals. However, most hospitals outsource these genomic profiling tests to a clinical
testing company in Japan.
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Reports with
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Report
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FASTQ/BAM file

Run MTB
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A characteristics

VCF file
C-CAT
Repository Analyses Identifica_tion of ]
> FASTQ/BAM file —>» using Al —3 new target, diagnostics,
Patient characteristics knowledge and treatment strategy

’

Cancer
Knowledge

C-CAT issue another report
with clinical implication and
open trials in Japan

Database

-

S

Maximize drug availability in Japan
by collaborating with pharma,
funding and regulating agencies,
and core and hub hospitals

_/

Researchers and companies can submit
a proposal to analyze data.

the assessment by MTB. The test is approved for patients
with solid tumors that have progressed on standard che-
motherapy, with rare tumors, or with cancers of unknown
primary.

FoundationOne CDx is also approved for the use of com-
panion diagnostic tests, such as those for the detection of
EGFR, RAS, and BRAF mutations during standard care.
However, the reimbursement for these companion di-
agnostic tests is much cheaper. Furthermore, the results
obtained outside of companion diagnostics will not be taken

FIG 2. Expected roles of the Center for Cancer Genomics and Advanced Therapeutics (C-CAT). Al, artificial intelligence; MTB, molecular tumor board.

into consideration for decision making about treatment
even when the test analyzes a number of genes. If a phy-
sician uses a test result during standard care, the difference
between the amount of reimbursement for companion
diagnostics and the actual cost paid to Foundation Medi-
cine will be a deficit for the hospital. If the physician wants
to use the test results when the patient experiences pro-
gression while receiving standard therapy, additional re-
imbursement can be submitted as a fee for MTB
(¥480,000). However, considering the possibilities that the

Hospitals

Informed consent

Reimbursements

|

Molecular Tumor Board

|

Final report

|

Explain results to patient

i JPY 80,000
Sample preparation
Clinical testing companies
p
Sequencing
A&
R Y
eports
< C-CAT JPY 480,000

o

(NCC Oncopanel)

JPY 480,000
(FoundationOne)

FIG 3. Flow and reimbursements for cancer genomic profiling tests. C-CAT, Center for Cancer Genomics and
Advanced Therapeutics; JPY, Japanese yen; NCC, National Cancer Center.
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patient dies during standard care or fails to follow-up, it is
unlikely that genome profiling would be used during stan-
dard therapy in Japan under current reimbursement rules.

Although only a few hospitals run these genome panels in-
house, most hospitals outsource these genomic profiling
tests to a clinical testing company. Laboratories in core and
hub hospitals are required to be certified by independent
organizations such as ISO15189 to handle patient samples.
Clinical testing companies also have Clinical Laboratory
Improvement Amendments certification. Formalin-fixed
and paraffin-embedded samples (and also blood sam-
ples in case of OncoGuide NCC Oncopanel System) are
prepared in each hospital and sent to the company. The
company analyzes the NCC Oncopanel by themselves or
conveys samples to Foundation Medicine for Foundation-
One CDx. Turnaround time in general is 16 to 22 days.

To fulfill its function as a data repository and to facilitate
access to clinical data, a requirement of test granted by the
government is that physicians need to submit detailed
clinical data from patients with cancer to C-CAT, including
diagnostics, treatment, and outcomes information, as well
as the raw BAM or FASTQ and VCF or XML files (Fig 2;
Appendix Table Al). In Japan, each hospital has an
electronic platform that contains individual health records
for patients. However, each platform is standalone and not
shared with other hospitals. Test results are usually re-
ported in PDF files that are incorporated into electronic
medical records, making it difficult for physicians to match
patients with ongoing clinical trials or to identify patients
who are eligible for new drugs when they become available.
Thus, a central data repository at C-CAT will make it easier
to identify candidates for clinical trials in a timely manner.

Using the submitted data, C-CAT also issues their own
report. Currently, CKDB consists of two databases. CKDB1
is further divided into four databases: marker database
listing genomic abnormalities such as EGFR mutation or
BRCA1 germline mutation; drug database listing approved
drugs or drugs under clinical trials in and outside of Japan
and their targets; evidence database curated from biologic,
clinical, and therapeutic information in multiple public
information resources, including CIViC (Clinical Interpre-
tation of Variants in Cancer), BRCA Exchangeg, ClinVar, and
COSMIC (Catalogue of Somatic Mutations in Cancer); and
a clinical trial database generated from ClinicalTrials.gov as
well as several Japanese clinical trial registries. CKDB2
uses the QIAGEN Clinical Insight interpretation platform.
Through CKDBs, C-CAT can offer more attention to pro-
viding information customized for Japanese initiatives. For
example, information of single nucleotide polymorphisms
dominantly observed in Japanese or clinical trials run only
in Japan can be included in the database. The evidence
levels for therapeutic efficacy are categorized A to F, fol-
lowing the guideline from JSMO/JSCO/JCA (Table 3). MTBs
in core and hub hospitals discuss reports from genomic

JCO Precision Oncology

tests (ie, NCC Oncopanel or FoundationOne CDx) as well as
C-CAT and generate final reports for the patients.

CURRENT ISSUES

Japan has made great strides in implementing a country-
wide precision oncology system that has the ability to or-
ganize and harness the ever-increasing amount of genomic
information to improve patient outcomes. The biggest
current challenge for Japanese precision oncology seems
to be the accessibility to drugs. For instance, a patient with
a druggable mutation needs to be treated by the appro-
priate drug, even as an off-label indication in the absence of
a clinical trial or current approval. However, off-label drug
use is prohibited under Japanese regulations unless the
patient pays the entire cost of care. Patient-Requested
Therapy System, a Japanese compassionate use pro-
gram, has to be initiated by the request from a patient to the
government with required documentation from physician.
Because the preparation of documents is a heavy burden
for physicians, the system has not been widely adopted.
Also, as mentioned above, the cost of the drug has to be
fully paid by the patient. The flexible applications of this
framework and the expansions of drug supply from phar-
maceutical companies are expected. Furthermore, the
drawback of drug access could be improved by launching
large basket and umbrella trials. The consortium of core
hospitals is expected to run clinical trials in collaboration
with C-CAT. Patients at affiliated hospitals will be referred to
core hospitals to enroll in clinical trials. To enable large
basket/umbrella trials, a core facility supporting the pro-
tocol creation, drug distribution, monitoring, and audit will
be needed, similar to the Cancer Therapy Evaluation
Program in the United States.

The other big challenge facing Japanese precision oncol-
ogy is the timing of reimbursements for genome profiling
tests. According to the Japanese MHLW, genome profiling
is currently applied only to patients who finished standard
chemotherapy, to restrict unnecessary investigations and
reduce the burden for MTBs. In addition, it was difficult to
grant the use of cancer genomic profiling during standard
care because clear evidence for the benefit of testing did
not exist when consensus clinical practice guidelines for
NGS-based cancer testing were published. For example,
French clinical trials suggested the use of molecularly
targeted agents outside established indications do not
improve progression-free survival for heavily pretreated
patients with cancer when compared with oncologists’
preferred treatment regimen.?® However, patients who
experienced progression while receiving standard che-
motherapy tend to have poor performance status and may
not have enough time to wait for the results of genomic
testing; even in the very best case scenarios, their tumors
will continue to grow and their health worsen each day that
they are required to wait. Therefore, tests before or during
standard therapies are much more optimal for patients to
promote their best care. Along these lines, the use of gene
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panel tests for companion diagnostic testing at the same
time as genomic profiling during standard therapy could be
considered by amending reimbursement rules. Currently,
uncovered genome screening services are the only option
for patients without rare tumors and before disease pro-
gression with standard therapy.

Quality and sustainability of MTBs are also challenging. The
requirement of an MTB dictates it include medical on-
cologists, multiple geneticists, pathologists, and medical
biologists. In addition, in the case of in-house genomic
testing, a bioinformatician is also required. However, na-
tional guidelines for quality and procedure for MTBs do not
exist. MTB meetings are also required to be held more than
once a month. Ideally, MTB discussions are held once
a week or every 2 weeks to shorten turnaround time. In
addition, MTB meetings may routinely involve video con-
ference system participation from liaison hospitals. How-
ever, a problem that arises is that it is challenging to
demand this level of participation of physicians, given their
limited availibility.?!

Overall, the cost for precision oncology is a heavy burden for
hospitals. Although the price for reimbursements has been
defined, the net revenue is still unclear. Also, there is
a need to hire technical assistants for administration. For
example, the electronic data capture system in C-CAT
requires submission of approximately 100 clinical char-
acteristics, including prior treatments and toxicities worse
than grade 3 (Appendix Table Al).

NEXT STEPS FOR JAPANESE PRECISION ONCOLOGY

It has been 4 years since the Japanese Headquarters for
Healthcare Policy started discussing how to implement
precision oncology in Japan. To put this into global per-
spective, Memorial Sloan Kettering Cancer Center has al-
ready achieved clinical sequencing of 10,000 patients in
the United States.?® Furthermore, the United Kingdom
finished sequencing for > 100,000 whole genomes, in-
cluding 26,488 from patients with cancer. Although cancer
genome profiling analysis is an efficient way to screen driver
oncogenes under the national health care system, it cannot
identify new targets and biomarkers. In September 2019,
the MHLV unveiled a project with the goal of sequencing
whole genomes from 100,000 patients with cancer over
3 years, a number chosen by referring to the United
Kingdom's sequencing achievements. Although details of
the project have not emerged yet, it is expected to result in
the analyses of fresh frozen samples in collaboration with
biobanks at core and hub hospitals. In addition, these
frozen samples may be used for multiomics analysis in the
future. As the primary aim is to accelerate the development
of new diagnostics and treatments, the project should be
research based and funded by the Japanese government
and private sources. In the case of the United Kingdom, the
100,000 Genomes Project was funded with £300 million
over 5 years from various public and private parties. The

JCO Precision Oncology

MHLV also has a digital health initiative program, which
began in 2017, in which precision oncology is one of the
prioritized areas. Although the primary purpose of this
initiative in precision oncology is to harness artificial in-
telligence (Al) for improved genomic analyses and drug
target identification, the use of Al could connect genomic
data with other prioritized areas in this initiative, such as
pathology and radiology. The relatively homogenous ge-
netic background of the Japanese population and the
detailed clinical outcomes collected by C-CAT will be an
advantage when harnessing the power of genomic data to
develop new therapies. Also, the genomic and clinical data
would be integrated with other Japanese databases, such
as the Medical Genomics Japan Variant Database and the
Japanese Multi Omics Reference Panel .z

CONCLUSION

In conclusion, precision oncology covered by the health
insurance system has just begun in Japan. The total
number of tests annually is estimated to be > 13,000,
resulting in robust cancer genomic data storage of Asian
patients in C-CAT. On one hand, harnessing the power of
personalized genomics through this national system to
better treat patients is an unprecedented opportunity. It
could and should provide a significant advantage to
establishing research databases including both genomic
and clinical information and to conduct better and more
successful and focused clinical trials. On the other hand,
although the Japanese health care system has so far
achieved excellent health outcomes with a relatively low
cost,?* the centralized structure under the national health
insurance system with its inherent tight regulation may
cause difficulty in keeping up with the rapid development
of precision oncology. This takes on even greater signif-
icance because of the aging population in Japan, with
those > 75 years of age making up > 30% of the pop-
ulation in 2025. In the United Kingdom, Genomics En-
gland was founded as a subsidiary limited company, as it
was the most effective way to ensure the project running
as quickly as possible. Even if concerns with keeping up
with innovation are met, there is a more generalized
skepticism that a centralized hub like C-CAT can truly
work. In the United States, for instance, protocols and
treatment decisions surrounding personalized medicine
are largely decided by the institutions treating the pa-
tients, with governing bodies like the National Cancer
Institute playing ancillary roles and the ability to pay for
patient care largely dictated by individuals' private in-
surance policies. Ultimately, like every great biomedical
advance, there is a cost to harness its potential, and
personalized cancer therapy is no different. As such, the
success of personalized genomics in Japan may come
down to how well the potential to improve cancer out-
comes is balanced with a sensible and sustainable
method to pay for it.
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APPENDIX

TABLE A1. Clinical Information Required to Submit to C-CAT

Basic characteristics Sex, age, date of birth, diagnosis, any metastases, smoking history, ECOG
PS, presence of multicentric cancer or multiple primary cancer, family
history

Genomic information Genomic test results for companion diagnostics (eg, EGFR, ALK)

Sample information Collection date, procedure, biopsy site

History of chemotherapy Regimen for each line, dose, starting date and date of last administration,

best response and date of evaluation, any toxicities worse than grade 3
and date of occurrence

Pathology Pathology report

Survival information Date of death, cause of death, last follow-up date if censored

Abbreviations: C-CAT, Center for Cancer Genomics and Advanced Therapeutics; ECOG PS, Eastern Cooperative Oncology Group performance
status.
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