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Comprehensive Tumor Genomic Profiling: List of secondary findings to be disclosed to patients by 
the level of recommendation (Ver. 3.1_20210815)  

Potentially Actionable SF Gene List Panel Level of recommendation 
for disclosure from the 
medical perspective 
(actionability) when 

pathological variants are 
confirmed in germline  

(Note 1) 
  

Criteria for determining whether germline 
confirmatory testing should be performed 

when PGPV* is detected in the T-only 
Panel, and recommendation level 

 (Note 2)  
 Gene 

 

Major Phenotype 

 

Remarks 

 

F:Foundati 
onOneCDx 
N:NCCOP 

APC FAP  F/N AAA age<30 
ATM Cancer Predisposition Synd  F/N A  
BAP1 BAP1 Tumor Predisposition Synd  F/N B Melanoma/Mesothelioma 
BARD1 Cancer Predisposition Synd  F/N B  
BMPR1A Juvenile Polyposis   AAA  
BRCA1 HBOC  F/N AAA  
BRCA2 HBOC  F/N AAA  
BRIP1 Cancer Predisposition Synd  F A  
CDH1 HDGC  F AA  
CDK4 Melanoma  F/N B  
CDKN2A Melanoma/Pancreatic Ca  F/N A  
CHEK2 Cancer Predisposition Synd  F/N A  
EPCAM Lynch Deletion  AA  
FH Hereditary Leiomyomatosis and 

Renal Cell Cancer (HLRCC)  F B Renal Cell Ca/Skin Ca/Soft tissue 
Sarcoma/Uterine Sarcoma 

FLCN Birt-Hogg-Dubé Syndrome (BHD)  F B Renal Cell Ca 
HNF1A MODY3 non-tumor F A  
MAX HPPS   AA  
MEN1 MEN1  F/N AAA  
MET Hereditary Papillary Renal Cancer 

(HPRC)  F/N B  
MLH1 Lynch  F/N AAA  
MSH2 Lynch  F/N AAA  
MSH6 Lynch  F/N AAA  
MUTYH MAP Biallelic F AA  
NBN Cancer Predisposition Synd  F A 657del5 only 

NF1 NF1  F/N AA 
age<30 & 

Breast Ca/Glioma/ Nerve Sheeth 
tumor/GIST/Pheochromocytoma 

NF2 NF2  F/N AA  
PALB2 Cancer Predisposition Synd  F/N AA  
PMS2 Lynch  F/N AAA  
POLD1 Polymerase Proofreading-Associated 

Polyposis (PPAP)  F/N A  

POLE Polymerase Proofreading-Associated 
Polyposis (PPAP)  F/N A Endometrial Ca/Glioma/Colon Ca 

POT1 Malignant Melanoma   B  
PTEN PTEN Hamartoma  F/N AAA  
RAD51C Cancer Predisposition Synd  F/N A  
RAD51D Cancer Predisposition Synd  F A  
RB1 Retinoblastoma  F/N AAA age<30 
RET MEN2  F/N AAA  
SDHA HPPS  F A  
SDHAF2 HPPS   AA  
SDHB HPPS  F AA  
SDHC HPPS  F AA  
SDHD HPPS  F AA  
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SMAD3 Loeys-Dietz non-tumor  A  
SMAD4 Juvenile Polyposis  F/N AAA  
SMARCB1 Rhabdoid Tumor Predisposition Synd  F/N B  
STK11 Peutz-Jeghers  F/N AAA  
TERF2IP    B  
TERT Inherited Bone Marrow Failure Synd  F B  
TGFBR1 Loeys-Dietz non-tumor  A  
TGFBR2 Loeys-Dietz non-tumor F A  
TMEM127 Pheochromocytoma   AA  

TP53 Li-Fraumeni  F/N AAA 
age<30 & Adrenocortical Ca/Bone 
Sarc/Breast Ca/Breast Sarc/Soft 

Tissue Sarc/Uterine Sarc 
TSC1 Tuberous Sclerosis CompleX  F/N AA  
TSC2 Tuberous Sclerosis CompleX  F/N AA  
VHL VHL  F/N AAA (Renal tumor)** 
WT1 WT1-related Wilms  F AA  
      
Note 1 Level of recommendation for disclosure from the medical perspective (actionability) when pathological variants are confirmed 

in germline 
 Grade Explanation    
 AAA Medical practice guidelines for pathological variant carriers are available in Japan 
 AA Hereditary tumor-causing genes in the ACMGSFv3 (73 genes) 
  Genes listed in the NCCN guidelines recommended for disclosure consistently in 

major articles 
 A Genes listed in the NCCN guidelines recommended for disclosure inconsistently in 

major articles 
  Other genes strongly recommended for disclosure consistently in major articles 
  Causative genes other than hereditary tumor-causing genes in the ACMGSFv3 (73 

genes) 
 B Genes recommended for disclosure only in some articles 
      
Note 2 Criteria for determining whether germline confirmatory testing should be performed when PGPV* is detected in the T-only 

Panel, and recommendation level 
 Grade Explanation    
  Confirmatory test should be performed, in principle, as the germline conversion rate is 

high  
  Confirmatory test should be performed, if possible, as the germline conversion rate is 

somewhat high  
  Confirmatory test should be performed, only in the presence of associated 

phenotypes, as data on the germline conversion rate is insufficient 
  Confirmatory test should be performed, only in the presence of associated 

phenotypes, as the germline conversion rate is low 
 Description of tumor name Confirmatory test should be performed when the sample tumor (primary site) is 

described 
 Description of age Confirmatory test should be performed when the patient’s age meets the described 

conditions 
 Description of variant Confirmatory test should be performed when the variant is consistent with a specific 

founder mutation 
 

** 
In the case of renal tumor, confirmatory test should be performed in the presence of 
phenotypes of juvenile or other VHL disease 
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* Presumed Germline Pathogenic Variant refers to a pathological variant of a possible germline origin detected using T-
only panel. If T-only panel is used, the decision shall be made regarding whether to disclose the findings based on the 
level of recommendation for disclosure as well as on the decision to perform a confirmatory germline test for the relevant 
PGPV. 
Example 1) PGPV detected in TP53: Although the recommendation level was AAA, the patient was 65 years old and the 
tumor was not LFS-related; therefore, the expert panel determined that the significance of suggesting a confirmatory 
germline test is low and decided “not to disclose” the relevant PGPV. 
Example 2) PGPV detected in RAD51D: The institution considered that findings with A-level recommendation should be 
disclosed. Based on the criteria for confirmatory germline testing for the relevant PGPV (   ), the expert panel decided to 
“disclose” the relevant PGPV so as to suggest a confirmatory test to the patient. 
Example 3) PGPV detected in PTEN: Although the recommendation level was AAA, the grade was () on the criteria 
scale for confirmatory germline testing; therefore, phenotypic evaluation was requested through the genetic medicine 
section. As a result, the expert panel decided “not to disclose” the relevalnt PGPV because the phenotype of PTEN 
hamartoma syndrome was not found. 
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Operational guidelines for germline confirmatory testing of 
secondary findings in comprehensive tumor genomic profiling using 

tumor cells alone, Ver. 2

 

Suggest confirmatory germline testing 

Refer to the guidance for details of each box. 
a) Juvenile, multiple, familial, and other characteristic phenotypes (e.g., polyposis). Consult with the Medical Genetics Section if 

unknown. 
b) Refer to the levels of recommendation for disclosure when detected in the germline. 
c) Determine by reference to public databases (e.g., ClinVar and MGeND) and ACMG/AMP2015. 
d) Variant Allele Frequency (with the cutoff criteria in accordance with the ESMO Guidelines 2019). 
e) Evaluate hereditary tumor phenotypes corresponding to PGPV by reference to Gene Reviews Japan and Actionability 

Working Group-J. 
f) Refer to the “Criteria for determining whether germline confirmatory testing should be performed.” 

TP53 

No 

Yes 

APC, NF1, PTEN, 
RB1, STK11 

No Yes 

Phenotypes suspected to be a hereditary 
tumor (medical/family history)a) 

Yes No 

Pretest Box_A 

B 

C 

D 

E F 

7 H 

I 

J 

Yes 

G 

and 

VAFd) >10% 

Yes No 

Consultation with 
Medical Genetics 

Section 

Pathological variantc) detected in the gene 
for which secondary findings should be 

disclosedb) 

• BRCA1, BRCA2 or 
• MSI-H and MLH1, MSH2, MSH6, PMS2 

VAFd) 
Single nucleotide substitution: <30% 
Insertion/deletion: <20% 

VAFd) 
Single nucleotide substitution: ≥30% 
Insertion/deletion: ≥20% 

Confirmatory 
test 

requirementf) 

Re-evaluation of 
phenotypese) f) 

(medical/family history) 

Not to be disclosed 
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Operational guidelines for germline confirmatory testing of secondary findings in 
comprehensive tumor genomic profiling using tumor tissue alone, Ver. 2. Guidance dated 
25/07/2021  
  
1. Preface  

The main objective of comprehensive tumor genomic profiling is to detect “druggable” 
somatic mutations specific to tumor cells, regardless of whether using tumor tissue cells 
alone or using tumor cells paired with normal peripheral blood cells. Therefore, even if 
pathological variants are suspected in the germline, tumor genomic profiling has a greater 
uncertainty in both detectability and specificity compared with dedicated genetic testing 
designed for the diagnosis of hereditary diseases.  

These operational guidelines (hereinafter the “Operational Guidelines”) is intended for use in 
cases where the test result indicates a presumed germline pathogenic variant (PGPV), which 
is of germline origin, and may be clinically actionable, as a reference in determining whether 
the result should be disclosed and confirmatory testing should be recommended. Therefore, 
the Operational Guidelines shall not preclude medical institutions from developing their own 
standards in accordance with the actual circumstances of each institution conducting the test. 
Or rather, individual medical institutions need to have clear standards with reference to the 
Operational Guidelines.  

It should be noted that even if the detected variant is determined not to be disclosed in light of 
the Operational Guidelines or original standards, it does not imply that it is ruled out as a 
pathological variant of germline origin.  
  
2. Matters to consider before the test (Boxes A and B)  

As a prerequisite for the Operational Guidelines, the phenotypes of the patient and his/her 
relatives need to be identified. In other words, the patient’s medical and family history, as 
well as physical and pathological findings, shall be reviewed for findings that may lead to a 
clinical diagnosis. If a hereditary disease is suspected based on the presence of phenotypes 
associated with a specific hereditary tumor, such as polyposis, in addition to the general 
characteristics of hereditary tumors (e.g., juvenile, multiple, and familial), a specialized 
clinical department or genetic medicine section at the same or another medical institution 
shall be requested to provide consultation separately from comprehensive tumor genomic 
profiling.  
  
3. Genes for which secondary findings should be disclosed (Box C)  

Even if a pathological variant is discovered in the germline, and identified as an actionable 
gene, whether it is actually actionable to provide surveillance or prophylactic treatment may 
vary from one medical institution to another. For this reason, the tests and subsequent actions 
to be taken shall be determined according to the actual situation at each medical institution by 
reference to the List of Secondary Findings in Comprehensive Tumor Genomic Profiling by 
the Level of Recommendation for Disclosure by Kosugi Group (2021) and the ACMG SF 
v3.0 73 genes. 

   



7 

4. Determination of pathological variants (Box C)  

In selecting drugs based on the somatic variants, which is the main objective of 
comprehensive tumor genomic profiling, somatic mutation databases, such as COSMIC, are 
useful for evaluating pathogenicity. On the other hand, variants as secondary findings should 
be evaluated for pathogenicity in the germline. Therefore, decisions shall be made on the 
basis of the latest evidence with reference to ACMG/AMP2015 while referring to the data on 
the germline in public databases, such as ClinVar and MGeND.  

This flow shall apply to nucleotide substitutions and small insertions/deletions in coding 
regions and splicing boundaries detected by comprehensive tumor genomic profiling. In 
addition, copy number variations (CNVs), such as loss, and amplification can also be 
detected by comprehensive tumor genomic profiling but shall not be included in this flow for 
the moment (see “6. Variant allele frequency”). If a germline confirmatory test for loss is 
feasible at the medical institution, disclosure shall be considered based on the level of 
recommendation.  
  
5. Specific genes for which germline testing is recommended regardless of allele frequency 
(Box D)  

Two genes, BRCA1 and BRCA2, correspond to the genes with a low variant allele frequency 
(VAF) but with a high probability of germline origin. If immunohistochemical staining shows 
dMMR or microsatellite instability (MSI) and pathological variants in mismatch repair genes, 
confirmatory germline testing shall be suggested considering potential Lynch syndrome. 
Even if no MSI is observed, the possibility that the pathological variant in the MMR gene is 
of germline origin may not be ruled out, so in the case of MSS, proceed to Boxes E and F to 
reevaluate the variant.  

One of the reasons for treating these genes separately from other genes is that diseases that 
originated from these genes (hereditary breast and ovarian cancer syndrome, Lynch 
syndrome) have a substantial body of evidence for the medical management and surveillance 
of pathological variant carriers. It is advisable for each medical institution to have a 
management system in place for these pathological variant carriers.  
  
6. Variant allele frequency (VAF) (Boxes E and F)  

VAF information can be used to evaluate whether variants such as single nucleotide 
substitutions and small deletions/insertions are of germline origin but cannot be evaluated 
because no VAF information is available for CNV.  
 
If the tumor cell percentage (purity assessment) of the sequence specimen is high, even 
pathological variants of somatic cell origin may show a high VAF apparently due to loss of 
the wild-type allele or amplification of the variant allele. In particular, tumor suppressor 
genes, even those of somatic cell origin, may show values up to the same level as the tumor 
cell percentage. On the other hand, if the tumor cell percentage is low, variants shall be 
suspected to be of germline origin regardless of the value if the VAF significantly exceeds the 
tumor cell percentage.  
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7. Phenotype re-evaluation (Box G)  

After confirming that evaluable clinical information (see 2) has been obtained, phenotypes 
shall be re-evaluated based on the variant information with reference to GeneReviewsJapan, 
Actionability Working Group-J. In this case, the evaluation should be more disease-specific 
than that in Box A; therefore, it is advisable to evaluate the phenotypes in cooperation with a 
clinical geneticist and relevant departments.  

It should be noted that the phenotypic re-evaluation in this Box shall be conducted in the flow 
from Box E and in the flows from Boxes H and I, but these flows have different implications. 
The flow from Box E is intended to avoid overlooking specific hereditary tumor phenotypes 
suspected on the basis of PGPV considering the fact that some variants of germline origin 
show a low VAF. On the other hand, the flows from Boxes H and I are intended to confirm 
the absence of the relevant hereditary tumor phenotype for genes frequently found in tumor 
cells, but are infrequently of germline origin, and show relatively clear phenotypes if they are 
of germline origin.  
  
8. Genes recommended for phenotypic evaluation in case of high VAF (Box H)  

The group of genes presented in this box, of which pathological variants are frequently 
detected in tumor cells, is likely to have some phenotype if they are of germline origin. 
Therefore, if a PGPV is detected in these genes, a germline test shall be suggested as 
necessary after evaluating the corresponding hereditary disease by a specialist.  
  
9. TP53 gene (Box I)  

Pathological variants are frequently detected, most of which are suggested to be of somatic 
cell origin. On the other hand, pathological variants of TP53 have recently been reported to 
have a high general population frequency, and multi-gene panel genetic testing has identified 
cases with no clear phenotype that do not meet the revised Chompret criteria (2015), which 
are considered highly sensitive. It is also advisable to refer to phenotypes other than medical 
history and family history, such as cancer types with frequent pathological variants in the 
somatic cells of TP53, including tissue subtypes.  
  
10. Necessity of confirmatory testing (Box J)  

The necessity of confirmatory testing shall be evaluated with reference to the “Criteria for 
determining whether germline confirmatory testing should be performed when PGPV is 
detected in the T-only Panel (Note 2)” in the “Comprehensive Tumor Genomic Profiling: List 
of secondary findings to be disclosed to patients by the level of recommendation.” In 
principle, it is required to conduct a germline confirmatory testing for PGPVs with a high 
VAF leading to Box J regardless of the presence or absence of the phenotype of the 
associated hereditary tumor, but the necessity of confirmatory testing shall be evaluated for 
some genes considering the fact that the frequency of variants of germline origin is low 
except for certain phenotypes.  
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Operational guidelines for germline confirmatory testing of secondary findings in 
comprehensive tumor genomic profiling (liquid biopsy) using circulating tumor DNA 

in blood, Ver. 1 

 
Refer to the guidance for details of each box. 
a) Juvenile, multiple, familial, and other characteristic phenotypes (e.g., polyposis). Consult with clinical geneticists if unknown. 
b) Refer to the levels of recommendation for disclosure when detected in the germline. 
c) Variant Allele Frequency 
d) Determine by reference to public databases (e.g., ClinVar and MGeND) and ACMG/AMP2015. 
e) Evaluate hereditary tumor phenotypes corresponding to PGPV by reference to Gene Reviews Japan and Actionability 

Working Group-J. 

APC, NF1, PTEN, RB1, 
STK11  

No 

Yes 

No Yes 

Pretest Box_A 

B 

7 

Yes 

F 

D 

TP53 E 

C 

Phenotypes suspected to be 
hereditary tumor 

(medical/family history)a) 
Consultation with 
Medical Genetics 

Section 

Pathological variantd) with VAFc) ≥30% detected in 
the gene for which secondary findings should be 

disclosedb) 

Genes other than 
those listed on the 

left 

Evaluation of 
phenotypese) 

(medical/family history) 

Not to be 
disclosed 

Suggest confirmatory 
germline testing 
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Operational guidelines for germline confirmatory testing of secondary findings in 
comprehensive tumor genomic profiling (liquid biopsy) using circulating tumor DNA in 
blood, Ver. 1. Guidance dated 25/07/2021  
  
1. Preface  

The main objective of comprehensive tumor genomic profiling for circulating tumor DNA in 
blood is to detect “druggable” somatic mutations specific to tumor cells. Therefore, although 
blood tests are employed, they are intended to analyze tumor DNA, and even if pathological 
variants are suspected in the germline, tumor genomic profiling has a greater uncertainty in 
both detectability and specificity compared with dedicated genetic testing designed for the 
diagnosis of hereditary diseases.  

These operational guidelines (hereinafter the “Operational Guidelines”) is intended for use in 
cases where the test result indicates a presumed germline pathogenic variant (PGPV), which 
is of germline origin, and may be clinically actionable, as a reference in determining whether 
the result should be disclosed and confirmatory testing should be recommended. Therefore, 
the Operational Guidelines shall not preclude medical institutions from developing their own 
standards in accordance with the actual circumstances of each institution conducting the test. 
Individual medical institutions need to have clear standards for disclosure with reference to 
the Operational Guidelines.  

It should be noted that even if the detected variant is determined not to be disclosed in light of 
the Operational Guidelines or original standards, it does not imply that it is ruled out as a 
pathological variant of germline origin.  
  
2. Matters to consider before the test (Boxes A and B)  

As a prerequisite for the Operational Guidelines, the phenotypes of the patient and his/her 
relatives need to be identified. In other words, the patient’s medical and family history, as 
well as physical and pathological findings, shall be reviewed for findings that may lead to a 
clinical diagnosis of hereditary tumor. If a hereditary disease is suspected based on the 
presence of phenotypes associated with a specific hereditary tumor, such as polyposis, in 
addition to the general characteristics of hereditary tumors (e.g., juvenile, multiple, and 
familial), a specialized clinical department or genetic medicine section at the same or another 
medical institution shall be requested to provide consultation separately from comprehensive 
tumor genomic profiling.  
  
3. Genes for which secondary findings should be disclosed (Box C)  

Even if a pathological variant is identified as an actionable gene, whether it is actually 
actionable may vary from one medical institution to another. For this reason, the tests and 
subsequent actions to be taken shall be determined according to the actual situation at each 
medical institution by reference to the List of Secondary Findings in Comprehensive Tumor 
Genomic Profiling by the Level of Recommendation for Disclosure by Kosugi Group (2021) 
and the ACMG SF v3.0 73 genes.  
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4. Determination of pathological variants (Box C)  

In selecting drugs based on the somatic variants, which is the main objective of 
comprehensive tumor genomic profiling, somatic mutation databases, such as COSMIC, are 
useful for evaluating pathogenicity. On the other hand, variants as secondary findings should 
be evaluated for pathogenicity in the germline. Therefore, decisions shall be made on the 
basis of the latest evidence with reference to ACMG/AMP2015 while referring to the data on 
the germline in public databases, such as ClinVar and MGeND.  

This flow shall apply to nucleotide substitutions and small insertions/deletions in coding 
regions and splicing boundaries detected by comprehensive tumor genomic profiling. In 
addition, copy number variations (CNVs), such as loss, and amplification can also be 
detected by comprehensive tumor genomic profiling but shall not be included in this flow as 
they are not currently covered by public health insurance.  
  
5. Genes recommended for phenotypic evaluation in case of high VAF (Box D)  

The group of genes presented in this box, of which pathological variants are frequently 
detected in tumor cells, is likely to have some phenotype if they are of germline origin. 
Therefore, if a PGPV is detected in these genes, a germline test shall be suggested as 
necessary after evaluating the corresponding hereditary disease by a specialist.  
  
6. TP53 gene (Box E)  

Pathological variants are frequently detected, most of which are suggested to be of somatic 
cell origin. On the other hand, pathological variants of TP53 have recently been reported to 
have a high general population frequency, and multi-gene panel genetic testing has identified 
cases with no clear phenotype that do not meet the revised Chompret criteria (2015), which 
are considered highly sensitive. It is also advisable to refer to phenotypes other than medical 
history and family history, such as cancer types with frequent pathological variants in the 
somatic cells of TP53, including tissue subtypes.  
  
7. Phenotype evaluation (Box F)  

After confirming that evaluable clinical information (see 2) has been obtained, phenotypes 
shall be re-evaluated based on the variant information with reference to GeneReviewsJapan, 
Actionability Working Group-J. In this case, the evaluation should be more disease-specific 
than that in Box A; therefore, it is advisable to evaluate the phenotypes in cooperation with a 
clinical geneticist and relevant departments.  
  


