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Abstract: Background: Remarkable progress in cancer genomic medicine (CGM) has been made with the advent of 
next-generation sequencing and advanced computational data analysis approaches. In Japan gene panel testing has 
been covered by the National Health Insurance System since June 2019. Although Nagoya Memorial Hospital has been 
designated as a regional medical support hospital, their medical staff are unfamiliar with CGM and generally experience 
difficulty in explaining the genetic testing to cancer patients. 

Methods: A multi-disciplinary CGM team was created in July 2019 to adapt to the clinical application of gene panel 
testing. Hospital functions were then maintained focusing on the following three aspects: a pathology system for handling 
genetic information, human resource development related to CGM, and a patient support system, including genetic 
counseling.  

Results: Third party ISO15189 (International Organization for Standardization) certification was acquired for the 
Department of Pathology to establish a quality-assured laboratory. Here, we report on 21 cancer patients who consulted 
and received information from the CGM outpatient department of our hospital. Among them 14 patients were introduced 
into a group of certified hospitals by the Japanese Ministry of Health, Labour, and Welfare and 10 patients underwent 
gene panel tests.  
Conclusions: As a regional medical support hospital dealing with many cancer patients, we will further improve hospital 
functions to match the progress in CGM. 

Keywords: Cancer genomic medicine, gene panel test, third party certification, multi-disciplinary team, pathology 
system, human resource development, patient support system. 

INTRODUCTION 

The combination of next-generation sequencing 
(NGS) and advanced computational data analysis 
approaches has revolutionized our understanding of 
cancer development and progression [1, 2]. NGS can 
reveal sequence mutations, small insertions and 
deletions, copy number alterations, structural 
rearrangements, and loss of heterozygosity in tumor 
DNA samples [3]. Cancer genome analyses have 
revealed that abnormal growth drivers may be shared 
among distinct cancer subtypes. Therefore, it has 
become apparent that the choice of molecularly  
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targeted drugs should be optimized to the genome 
profiles, and not to the origin of the tumor for each 
patient [4, 5]. Cancer genomic medicine (CGM) was 
realized by NGS-based analysis of more than 100 
genes [6] and genomic alterations in tumors can be 
simultaneously examined for genes with the available 
matching drugs [7, 8]. More highly effective therapeutic 
drugs can be selected based on genetic mutations, 
facilitating personalized medicine, tailored to individual 
patients. Because there are some reported cases of 
exceptional and super-responding to the molecularly 
targeted drugs in the presence of the matching 
molecular alterations [9, 10], clinical trials to develop 
precision oncology are now encouraged in the hope of 
producing long-lasting remission and extending the 
survival [4, 5, 11]. Since June 1, 2019, Japan has 
begun the use of CGM by approving cancer gene panel 
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tests covered by the National Health Insurance System 
[12]. Japan is unique in that almost every Japanese 
person is covered by the National Health Insurance 
System; therefore, CGM should only be conducted by a 
group of certified CGM-ready hospitals.  

Nagoya Memorial Hospital, which has 416 beds 
with 43 departments including medical oncology, was 
designated as a regional medical support hospital in 
2009; however, it has not yet been included in certified 
as a CGM-ready hospital.  

METHODS 

To adapt to the remarkable CGM progress made in 
Japan, a multi-disciplinary CGM team was formed in 
the Nagoya Memorial Hospital in July 2019. The 
members of the multi-disciplinary CGM team 
comprised two doctors, one nurse, one pharmacist, 
one technician, one medical social worker, and two 
administrative assistants. According to the project 
team’s proposal, our hospital prepared 
countermeasures for CGM. We began by conducting 
several study sessions, which comprised basic 
knowledge of genetics, information on CGM, hereditary 
cancer, and the Japanese system of CGM, for hospital 
staff including office clerks. We then maintained 
hospital functions focusing on three aspects: a 
pathology system for handling genetic information, 
human resource development related to CGM, and a 
patient support system, including genetic counseling. 

RESULTS 

We undertook the ISO15189 (International 
Organization for Standardization) assessment in 
December 2022 to acquire a third party certification for 
the pathology laboratory. 

• In January 2020, we signed a contract with the 
Tsukuba i-Laboratory Support Center for 
technical advice. 

• Following the suggestions made by the above 
consultants, the area of the pathology 
laboratory was expanded sufficiently for zoning 
and a safety cabinet was installed in 
September 2020. 

• Many documents, including 27 on quality 
management systems, 10 on standard 
operating procedures, 8 equipment 
maintenance management standard operation 
manuals, and several equipment maintenance 
tables, were prepared. 

• Working environments were improved in the 
pathology laboratory to deal safely with 
poisonous or deleterious substances, organic 
solvents such as formalin, and dangerous 
gases. 

• An education system for internal auditor 
training was established. An internal audit was 
then performed for quality management, with 
the aim of continuous improvement. 

Additionally, regarding human resource 
development, two of the project members (KI and YK) 
received certification as genome medical research 
coordinators (GMRC) from the Japanese Society of 
Human Genetics in 2021. Three members (KN, SH, 
and YS) attended the CGM coordinator workshop, a 
commissioned project of the Japanese Ministry of 
Health, Labour and Welfare, in 2022. Since November 
2019, each project member has participated in an 
expert panel held by the designated hospital (Aichi 
Cancer Center Hospital) for self-improvement. 

With regard to the patient support system, the 
cancer counseling support center (CCSC) has 
consolidated its position to deal with inquiries 
concerning CGM from cancer patients and their 
families. In addition, an outpatient department of CGM 
was established in December 2019 to identify cancer 
patients who requested information on genetic 
examination, such as gene panel testing or BRCA 
analysis. The medical oncologist (KI; Diplomate, 
Subspecialty Board of Medical Oncology, JSMO) 
oversees the CGM outpatient department. Before 
consulting the CGM outpatient department, patients 
received an explanation regarding the general 
concepts of CGM, merits and demerits of undertaking 
genetic examination, and their costs from GMRC (YK; 
medical social worker). We examined 21 cancer 
patients over 2 years: seven for colorectal cancer, six 
for ovarian cancer, one for pancreatic cancer, one for 
bile duct cancer, one for osteosarcoma, one for 
endometrial cancer, one for gastric cancer, one for 
cancer of the small intestine, and two for unknown 
primary cancer. After consulting the CGM outpatient 
department, nine patients were introduced to the 
designated core hospital and five to the designated 
hospital for gene panel testing. Among the above 14 
patients, 10 undertook gene panel test (NCC 
Oncopanel Test 5, FoundationOne CDx 5). However, 
only one patient with mediastinal tumors of unknown 
primary origin (10%) had a druggable gene mutation 
(exon23:c.3168+1G>T on SMARCA4). BRCA analysis 
was conducted in two patients; two patients with 
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ovarian cancer were not eligible for BRCA analysis. 
Additionally, two patients did not want genetic testing 
after receiving an explanation from the CGM outpatient 
department. The condition of another patient worsened 
immediately after seeing the CGM outpatient 
department.  

DISCUSSION 

Community hospitals face several difficulties in 
performing gene panel tests for cancer patients. As of 
February 2023, Japan has 12 designated core 
hospitals, 33 designated hospitals, and 195 
cooperative hospitals (Fig. 1), and a total of 240 
institutes are eligible for CGM under the National 
Health Insurance System. Other hospitals have yet to 
introduce patients to these certified hospitals for gene 
panel testing. 

Careful laboratory processing of surgical or biopsy 
specimens is critical for the accurate and robust 
analysis of tumor DNA. Because NGS tests require 
large amounts of high-quality DNA in order to achieve a 
successful test results [3], tumor tissue samples should 
be reviewed for specimen suitability before testing. 
Otherwise, clinically actionable or significant variants 
would not have been identified. Therefore, the 
pathology laboratory should be reformed into an 
ISO15189 accredited diagnostic genomics laboratory to 
minimize sample failure, including that due to poor 
DNA quality [13]. Doing this is expensive and takes 
approximately 2 years from the outset to the acquisition 
of ISO15189 certification. 

Additionally, it takes several years to foster staff that 
are well-versed in CGM. The number of certified 
genetic counselors (GC) is 304 at present and very 
limited in Japan. Since there is a shortage of human 
resources in CGM, the members of the multi-
disciplinary CGM team have become GMRC or CGM 
coordinators in our hospital. On behalf of certified GC, 
medical oncologist has received genetic counseling 
training from skilled clinical geneticists since November 
2017. In addition, CCSC plays an active role as a 
consultation counter for the CGM. A staff member of 
the CCSC (certified GMRC) coordinates an introduction 
to either a designated core hospital or designated 
hospital, for patients to undertake gene panel testing 
along with genetic counseling, as well as consultation 
at the CGM outpatient department of our hospital.  

CONCLUSION 

Our initiatives on CGM including the preparation of 
an ISO15189 accredited laboratory may help the 
cancer patients, who have never visited certified CGM-
ready hospitals, benefit from the precision oncology. 
We will further improve the quality of hospital functions 
for CGM and establish a genetic counseling system.  

ABBREVIATIONS 

CCSC  = Cancer counseling support center 

CGM  = Cancer genomic medicine 

GC  = Genetic counselor 

 
As of February 2023, 240 institutes are eligible for cancer genomic medicine under the National Health Insurance System. 

Figure 1: Japanese certified hospitals for cancer genomic medicine. 
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GMRC  = Genome medical research coordinators 

ISO = International Organization for 
Standardization 

NGS = Next-generation sequencing 

REFERENCES 

[1] Berger MF, Mardis ER. The emerging clinical relevance of 
genomics in cancer medicine. Nat Rev Clin Oncol 2018; 15: 
353-365.  
https://doi.org/10.1038/s41571-018-0002-6 

[2] Tsimberidou AM, Fountzilas E, Nikanjam M, et al. Review of 
Precision Cancer Medicine: Evolution of the Treatment 
Paradigm. Cancer Treat Rev 2020; 86: 102019.  
https://doi.org/10.1016/j.ctrv.2020.102019 

[3] Jennings LJ, Arcila ME, Coreless C, et al. Guidelines for 
validation of next-generation sequencing-based oncology 
panels. J Mol Diagn 2017; 19: 341-65.  
https://doi.org/10.1016/j.jmoldx.2017.01.011 

[4] Sicklick JK, Kato S, Okamura R, et al. Molecular profiling of 
cancer patients enables personalized combination therapy: 
The I-PREDICT study. Nat Med 2019; 25: 744-50.  
https://doi.org/10.1038/s41591-019-0407-5 

[5] Middleton G, Robbins H, Andre F, et al. A state-of-the-art 
review of stratified medicine in cancer: towards a future 
precision medicine strategy in cancer. Ann Oncol 2022; 33: 
143-157.  
https://doi.org/10.1016/j.annonc.2021.11.004 

[6] Easton DF, Pharoah PDP, Antoniou AC, et al. Gene-Panel 
Sequencing and the Prediction of Breast-Cancer Risk. N 
Engl J Med 2015; 372: 2243-2257. 
https://doi.org/10.1056/NEJMsr1501341 

[7] Kim M, Tolkunov D, Zhong H, et al. Clinical actionability of 
comprehensive genomic profiling for management of rare or 
refractory cancers. Oncologist 2016; 21: 1315-25.  
https://doi.org/10.1634/theoncologist.2016-0049 

[8] Sunami K, Ichikawa H, Kubo T, et al. Feasibility and utility of 
a panel testing for 114 cancer-associated genes in a clinical 
setting: A hospital-based study. Cancer Sci 2019; 110: 1480-
90. 
https://doi.org/10.1111/cas.13969 

[9] von Hoff DD, Stephenson JJ Jr, Rosen P, et al. Pilot study 
using molecular profiling of patients’ tumors to find potential 
targets and select treatments for their refractory cancers. J 
Clin Oncol 2010; 28: 4877-83.  
https://doi.org/10.1200/JCO.2009.26.5983 

[10] Tsimberidou AM, Iskander NG, Hong DS, et al. Personalized 
medicine in a phase 1 clinical trials program: The M.D. 
Anderson Cancer Center Initiative. Clin Cancer Res 2012; 
18: 6373-83. 
https://doi.org/10.1158/1078-0432.CCR-12-1627 

[11] Tourneau CLT, Goncalves A, Gavollie C, et al. Molecularly 
targeted therapy based on tumor molecular profiling versus 
conventional therapy for advanced cancer (SHIVA): a 
multicenter, open-label, proof-of-concept, randomized, 
controlled phase 2 trial. Lancet Oncol 2015.  
https://doi.org/10.1016/S1470-2045(15)00188-6 

[12] Mano H. Cancer genomic medicine in Japan. Proc Jpn Acad 
2020; 96: 316-320. 
https://doi.org/10.2183/pjab.96.023 

[13] Fink JL, Jaradi B, Stone N, et al. Minimizing sample failure 
rates for challenging clinical tumor samples. J Mol Diagn 
2023; S1525-1578823)00024-7.  
https://doi.org/10.1016/j.jmoldx.2023.01.008 

 

 

Received on 05-01-2023 Accepted on 21-02-2023 Published on 06-03-2023 
 

https://doi.org/10.30683/1929-2279.2023.12.1 

© 2023 Ina et al.; Licensee Neoplasia Research. 
This is an open access article licensed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution and reproduction in any medium, 
provided the work is properly cited. 
 


