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Abstract
Background: The usefulness of comprehensive genomic profiling (CGP) panels for
thoracic malignancies after completion of the standard treatment is unclear.
Methods: The results of CGP panels for malignant thoracic diseases performed at our
hospital between December 2019 and June 2022 were collected. We examined whether
CGP panel results led to new treatment, correlated with the effectiveness of immune
checkpoint inhibitors (ICIs), or revealed secondary findings related to hereditary tumors.
Results: A total of 60 patients were enrolled, of which 52 (86.6%) had lung cancer. In six
(10%) patients, the panel results led to treatment with insurance-listed molecular-targeted
agents; four patients had EGFR mutations not detected by the real-time polymerase chain
reaction assay and two had MET ex.14 skipping mutations. In small-cell lung cancer, the
tumor mutation burden was high in 4/6 (66.7%) patients and pembrolizumab was avail-
able. Another MET ex.14 skipping mutation was detected in two cases with EGFR-
tyrosine kinase inhibitor resistance. ICI efficacy was ≤1 year in patients with STK-11,
KEAP1, and NEF2L2 mutations. A BRCA2 mutation with a high probability of germline
mutation was detected in one patient. A thymic carcinoma with no detectable oncogenic
mutation responded to second-line treatment with Tegafur-Gimeracil-Oteracil Potassium
(TS-1) for ≥9 years.
Conclusions: CGP panels are useful in thoracic malignancies, especially lung cancer,
because they can detect overlooked driver mutations and genetic alterations. We
believe that the significance of conducting a CGP panel prior to treatment may also
exist, as it may lead to the prediction of ICI treatment efficacy.
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INTRODUCTION

A genetic test in which multiple regions of multiple genes
are simultaneously analyzed using next-generation sequenc-
ing (NGS) is called a cancer gene panel test.1–3 Conventional
genetic testing can analyze a limited area at a time, but NGS

allows the analysis of several to several hundred genes at a
time. The cancer gene panel test can simultaneously detect
base substitution/insertion/deletion mutations, gene amplifi-
cation/deletion, and gene fusion in all or part of the carried
genes. In addition, there are gene panel tests that can esti-
mate tumor mutation burden (TMB) and microsatellite
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instability.4 The number of target genes and type of nucleic
acids (DNA and RNA) used for analysis are different for
each cancer gene panel test. Furthermore, some tests use
only tumor-derived nucleic acids, while others use nucleic
acids derived from normal specimens, such as peripheral
blood, as controls.3,5 In addition, a test method that analyses
tumor-derived free DNA in blood using peripheral blood is
under development.6,7 This test is expected to be implemen-
ted in clinical practice in the future because of its low inva-
siveness for specimen collection.

Similar to conventional gene tests, gene panel tests include a
companion-diagnosis function to determine the appropriateness
of administering molecular-targeting drugs,8,9 in addition to
comprehensive genomic profiling (CGP) to determine the
genetic abnormalities involved for appropriate treatment selec-
tion. The former does not require interpretation of the results
because the results obtained are positive/negative for a specific
genetic biomarker. However, the latter requires decisions
regarding the pathological significance of the genetic abnormal-
ity detected and the availability of the corresponding candidate
drug. Therefore, a review by an “expert panel” or “molecular
tumor board” is required for insurance purposes.10 Although
cancer gene panel tests have been used for >2 years in Japan,
many problems persist, including how to make the best use of
gene panel test results for treatment. According to domestic and
international reports, the percentage of patients who receive
treatment after a gene panel test is currently about 10–20%.3

Lung cancer is a malignant disease with a poor prognosis
and is the leading and second leading cause of death among
men and women in Japan, respectively.11 However, among
solid tumors, lung cancer has the highest number of identi-
fied druggable driver mutations.12 In advanced-stage lung
cancer, it is recommended to identify epidermal growth fac-
tor receptor (EGFR), ALK fusion, ROS1 fusion, BRAF, RET
fusion, and MET ex.14 skipping mutations before starting
treatment.13 To identify these mutations simultaneously, an
NGS-based gene panel (Oncomine Dx target test) is recom-
mended.13,14 Lung cancer is the second most likely solid
tumor after malignant melanoma to respond to immune
checkpoint inhibitors (ICIs),15 and genetic mutations associ-
ated with ICI efficacy are being identified.16,17 However, the
usefulness of CGP panel tests in advanced-stage lung cancer
after standard treatment has been completed is unclear.

In Japan, CGP panels are covered by health insurance only
after completion of the standard treatment defined by each
guideline. Therefore, this study aimed to examine the impact
of CGP panels conducted after the completion of standard
treatment on actual clinical practice at our center for malignant
thoracic diseases and the current usefulness of such panels.

PATIENTS AND METHODS

Patients and analysis procedure for CGP panels

All patients with malignant thoracic disease who underwent
CGP panel tests at the Osaka International Cancer Institute

between December 2019, when the CGP panel was approved
for reimbursement in Japan, and June 2022 were included in
this study. Patients’ age, sex, disease, and number of lines of
treatment at the time of CGP panel evaluation were collected.
All participants were asked whether they wished to disclose
the results of CGP panel analysis to parties other than them-
selves and whether they wished to disclose information related
to any hereditary tumors prior to test submission. When
tumor tissue was used, the attending physician decided
whether to perform a Foundation One panel (F1 panel) or
an OncoGuide NCC oncopanel (NCC panel). When tissue
specimens were used, after obtaining consent, a pathologist
determined whether they could be submitted for CGP panel
testing based on the tumor area, tumor content, and specimen
storage period. The percentage of patients whose specimens
could not be submitted because of the pathologist’s decision
and whether these patients subsequently underwent re-
examination were investigated. The sampling method of
tumor specimens was also investigated. For patients treated
after August 2021, when F1 liquid was introduced, if tissue
specimens were not available, we proposed the use of F1
liquid, and CGP panel testing was performed using F1 liquid
for consenting patients. The time between obtaining consent
and disclosing the CGP panel results after expert panel review
to the patient was calculated as the turnaround time.

Expert panel for CGP panels

The results of all CGP panel analyses were reviewed by an
expert panel within the Osaka International Cancer Institute
and then explained to the patients. The expert panel con-
sisted of an oncologist for each organ, a clinical geneticist, a
genetic counselor, a pathologist, a clinical trial coordinator,
and a pharmacist. For detected alterations, oncogenicity was
annotated based on the reports of each gene panel and
Center for Cancer Genomics and Advanced Therapeutics
(C-CAT) guidelines,18 and treatment for oncogenic muta-
tions was recommended based on the results of clinical trials
mainly in Japan and the recommendation level (A to F) in
C-CAT.3,8 The possibility of drug treatment through the
patient offer system was also proposed. We considered
genetic mutations that may be associated with hereditary
tumors as secondary findings, and if these were disclosed we
considered referring the patient for genetic counseling. All
considerations were based on individual patients’ medical
history, with a focus on treatment history.

Heat map of reported oncogenic mutations

Reported oncogenic alterations with a frequency of >5% in
the cohort were included in the heatmap. The heat map
was created using custom R programming scripts with
graphics modules of ggplot2 v.3.3.6 and cowplot v.1.1.1.
Cluster classification was performed for each malignant
thoracic disease.
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Correlation of STK11, KEAP1, and NEF2L2
mutations with effects of ICI

Cases with STK11, KEAP1, and NEF2L2 mutations were
extracted based on the results of the CGP panel, and in
patients with a history of ICI administration the effect was
evaluated in terms of progression-free survival (PFS). PFS
was defined as the point from the start of ICI administration
to its discontinuation due to tumor progression or toxicity,
based on medical records.

RESULTS

Patient characteristics

During the study period, 63 patients consented to CGP
panel testing, of whom eight (8/63, 12.7%) were determined
to have insufficient specimens; of these, four (50%) patients
underwent re-biopsy for CGP panel, one (12.5%) specimen
was submitted in F1 liquid, and three (37.5%) patients
declined to resubmit tests. Finally, 60 (95.2%) results were
available for analysis (Figure 1). The clinical characteristics
of the patients are shown in Table 1. The participants
included 38 (63.3%) men and 22 (36.7%) women, with a
median age of 69 (range 44–82) years. Histopathologically,
there were 33 (55.0%) lung adenocarcinomas, 10 (16.6%)
lung squamous cell carcinomas, three (5.0%) nonsmall-cell
lung carcinomas (NSCLC)-not otherwise specified, six
(10.0%) small-cell lung carcinomas (SCLC), six (10.0%) thy-
mic carcinomas, one (1.7%) thymoma, and one (1.7%)
malignant pleural mesothelioma. The median number of
treatment lines at the time of CGP panel submission was
three. Submitted specimens included 21 (35.0%) surgical
biopsies, 12 (20.0%) computed tomography-guided biopsies,
two (3.3%) pleural biopsies, nine (15.0%) bronchoscopic
specimens, six (10.0%) endobronchial ultrasound-guided
transbronchial needle aspiration specimens, and 10 (16.7%)
plasma samples. The F1 panel, NCC panel, and F1 liquid
were used to analyze 47, three, and 10 specimens, respec-
tively. The median turnaround time from obtaining consent
to explaining the results was 48 (range 33–118) days. Eight

(13.3%) patients did not want the results of the CGP panel
to be disclosed to anyone other than themselves and three
(5.0%) did not want the results of inherited tumor-
associated mutations to be disclosed. No case could be regis-
tered in a clinical trial, based on the genetic alterations
detected in the CGP panel.

Landscape of genomic alterations in 60 patients

Of the mutations detected in the gene-panel analyses of
60 cases, only those mutations or copy-number alterations
that were considered oncogenic mutations in the report and
found in >5% of cases are shown in the heatmap image
(Figure 2). The top 10 alterations detected were TP53 (30%),

F I G U R E 1 Patient flow chart. Flow chart of 63 patients who
consented to CGP panel evaluation

TAB L E 1 Patient characteristics

Total n = 60

Age

Median (range) 69 (44–82)

Sex, n (%)

Male 38 (63.3)

Female 22 (36.7)

Disease

LDA 33 (55.0)

LSq 10 (16.6)

NSCLC-NOS 3 (5.0)

SCLC 6 (10.0)

Thymic carcinoma 6 (10.0)

Thymoma 1 (1.7)

MPM 1 (1.7)

Treatment lines

Median (range) 3 (1–12)

Sampling methods

Surgical 21 (35.0)

CT-guided 12 (20.0)

Pleural biopsy 2 (3.3)

TBB 9 (15.0)

EBUS-TBNA 6 (10.0)

Liquid 10 (16.7)

CGP panel

Foundation One 47 (78.3)

NCC oncopanel 3 (5.0)

Foundation One Liquid 10 (16.7)

Turn around time, days

from obtaining consent to result explanation

Median (range) 48 (33–118)

Abbreviations: CGP, comprehensive genome profiling; CT, computed tomography;
EBUS-TBNA, endobronchial ultrasound-guided transbronchial needle aspiration;
LDA, lung adenocarcinoma, LSq, lung squamous carcinoma; MPM, malignant
pleural mesothelioma; NCC, national cancer center; NOS, not other specified;
NSCLC, non-small-cell lung carcinoma; SCLC, small-cell lung carcinoma; TBB,
transbronchial biopsy.
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CDKN2A (27.3%), EGFR (23.6%), RB1 (23.6%), CDKN2B
(16.4%), MTAP (14.5%), ERBB2 (12.7%), ARID1A (9.1%),
NEF2L2 (9.1%), and MET (7.3%). In six (10%) cases, genetic
mutations that were indications for insurance-approved
molecularly targeted drugs (Evidence level A) were first
detected using CGP panel testing. Of these, four patients
had major activating EGFR mutations and two had MET
ex.14 skipping mutations. The median TMB was 4/Mb
(range 0–24). Except for six cases with microsatellite insta-
bility, all tumors were stable. Notably, high TMB (≥10/Mb)
was observed in four of six (66.7%) patients with SCLC.
HER2 mutations eligible for trastuzumab deruxtecan ther-
apy included three cases of A775_G776insYVMA and one
case each of G776>VC and S310F.

EGFR mutation cases not detected by the first
RT-PCR test but detected by the CGP panel

All four patients with major activating EGFR mutations
detected using the CGP panel had undergone RT-PCR
EGFR-detection tests at diagnosis, but no EGFR mutation
was detected and they were treated as EGFR-mutation-
negative cases. The clinical courses and characteristics of the
four cases are presented in Table 2. In all cases, CGP panels

were performed after at least 2 years of chemotherapy.
In case 1, the RT-PCR test for EGFR gene mutation was
submitted using bronchoscopy-forceps washout. In case
2, RT-PCR was performed using a section from a paraffin-
embedded block of tumor-tissue specimen from a bronchial
biopsy. EGFR L858R in case 2 was a two-base substitution
mutation of EGFR c.2572 _ 2573 CT>AG (Figure 3). EGFR
gene mutations detected in cases 3 and 4 (Ex.20 ins
A763_Y764 ins FGEA and Ex.20 S768_V769 > IL,

F I G U R E 2 Heatmap of CGP panel in
60 cases. Heatmap of the mutation pattern of
oncogenic alterations with frequency >5%.
Each row represents a gene and each column
represents a case. On the left side of the
heatmap oncogenic alterations are listed in
order of frequency, with gray bars
representing the frequency. The heatmap
shows oncogenic alterations in different
colors. The horizontal axis shows clinical data
for each case, including sex, histological type,
and tumor mutation burden

T A B L E 2 Patient list of EGFR mutations detected by the CGP panel

Case no. Case 1 Case 2 Case 3 Case 4

EGFR mutation E746_A750 del L858R Ex.20 ins A763_Y764 ins FQEA Ex.20 S768_V769 > IL

Age at CGP panel 76 years 71 years 71 years 66 years

Sex Female Female Female Male

Smoking history Light Never Never Never

Treatment line at CGP panel 6th line 8th line 3rd line 12th line

Years of treatment at the time of CGP panel 3 years 8 years 2 years 8 years

Abbreviations: CGP, comprehensive genome profiling; EGFR, epithelial growth factor receptor.

F I G UR E 3 A case of EGFR L858R mutation caused by two-base
substitution. A two-base substitution changes the codon encoding amino
acid 858th L from “CFG” to “AGG”. “AGG” codes R
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respectively) were likely not detected because they were vari-
ants not covered by RT-PCR testing.

CGP panel testing for resistance mutations after
treatment with tyrosine kinase inhibitor

A total of six patients underwent CGP panel testing to search
for resistance mutations after tyrosine-kinase inhibitor (TKI)
treatment. Four patients had major EGFR mutations and two
had ALK fusion; all six patients underwent TKI therapy for
each mutation.MET ex.14 skipping mutation was detected as a
resistance mutation in two of the four patients with EGFR
mutations. In one patient, G724S mutation was detected as a
new compound mutation in addition to the original Ex.19
deletion, leading to a change in TKI, based on EGFR struc-
ture.19 In one case of ALK fusion, after first-, second-, third-,
and fourth-line treatment with alectinib, lorlatinib, ceritinib,
and a combination of CBDCA, paclitaxel, bevacizumab, and
atezolizumab, respectively, and a fifth-line lorlatinib rechal-
lenge, CGP panel was performed, and BRAF-KIAA1549 fusion
was detected in addition to multiple ALK-resistant mutations
of ALK G1269A, L1196M and F1174C.

ICI-resistant mutations

We studied STK11, KEAP1, and NEF2L2 mutations as ICI-
resistant gene mutations and the effect of ICIs on tumors
with these mutations. Of the 60 patients, eight had onco-
genic mutations of these three genes and seven had received
ICI treatment. The age, sex, TMB, PD-L1 tumor proportion
score (%), and ICI and ICI treatment line administered were
evaluated, and their correlation with PFS in these patients is
summarized in Table 3. PFS was <1 year in all patients
receiving ICIs, and in patients with KEAP1 and NEF2L2
mutations, PFS was <3 months despite administration of the
first-line therapy, indicating primary resistance to ICI.

Secondary finding associated with hereditary
tumor

One of the 60 patients had BRCA2 Q1361* mutation as a
secondary finding associated with hereditary breast and
ovarian cancer, after checking the family history of neoplas-
tic diseases. The patient was a 70-year-old woman with
squamous cell carcinoma of the lung who had undergone

T A B L E 3 List of patients with STK11, KEAP1, and NEF2L2 mutations who received ICI

Age (years) Sex TMB (/Mb) PD-L1 TPS (%)
STK11, KEAP1, NEF2L2

ICI treatment line ICI treatment PFSMutation or alteration

80 F 10 0% STK11 Q100fs*63 2nd Atezolizumab 6 months

63 F 8 90% STK11 loss 1st Pembrolizumab 11 months

73 M 3 30% KEAP1 Q92* 1st Pembrolizumab 2 months

66 F 1 60% KEAP1 W252* 2nd Pembrolizumab 3 months

48 M 3 80% NEF2L2 D29H 3rd Pembrolizumab 2 months

55 M 4 1% NEF2L2 E79K 1st CBDCA + PTX + Niv + Ipi 2 months

53 M 21.7 1% NEF2L2 G31R 1st CBDCA + PEM + Pembrolizumab 2 months

76 F CBD 20% NEF2L2 G81S NA NA NA

Abbreviations: CBD, cannot be determined; F, female; ICI, immune checkpoint inhibitor; M, male; NA, not applicable; PFS, progression-free survival; TMB, tumor mutation
burden; TPS, tumor proportion score.

F I G UR E 4 Pedigree of a family with
strong hereditary breast and ovarian cancer
history. Red arrows point to the lung cancer
case that underwent CGP panel analysis. The
case received the operation for the left breast
cancer in a 48-year-old. The younger sister
had breast cancer at the age of 55. Her father
had lung cancer at age 70 and colorectal
cancer at age 72, and her paternal aunt had a
history of uterine cancer
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surgical treatment for left breast cancer at age 48. Her sister
was diagnosed with breast cancer at age 55 and her paternal
aunt was diagnosed with uterine cancer at age 75. The preva-
lence of tumor diseases in her family tree is shown in
(Figure 4). The BRAC2 Q1361* mutation was considered to
be associated with hereditary breast and ovarian cancer in the
analysis of tumor tissue alone, but the patient did not wish to
receive genetic counseling and her germline mutation of
BRAC2 Q1361* was not examined using normal tissue.

No oncogenic mutation in thymic cancer
exhibiting exceptional response to TS-1

Seven of the 60 patients had thymic tumors. Among them, in
one case no genetic alterations were detected in the CGP
panel. The patient received CBDCA plus paclitaxel as the
first-line treatment, but the disease progressed after 7 months,
therefore he received tegafur + gimeracil + oteracil as the
second-line treatment and currently his disease has been in
remission for 9 years.

DISCUSSION

Among patients with malignant thoracic diseases, mainly
lung cancer, six (10%) patients with an insurance-approved
indication at evidence level A, based on CGP panel results,
received molecularly targeted drugs. In addition, high TMB
was detected in 4/6 (66.7%) small-cell carcinomas, making
pembrolizumab a new treatment option for TMB-high small-
cell carcinomas where treatment is limited. In five cases,
HER2 mutations eligible for trastuzumab deruxtecan treat-
ment at evidence level B were detected. MET ex.14 skipping
mutation was detected as a new driver mutation in specimens
with EGFR-TKI resistance, leading to the introduction of a
new therapeutic agent. Compared to other cancer types, CGP
panel testing has a higher probability of leading to promising
treatments in lung cancer and CGP panels may be more use-
ful for lung cancer. In this study, we clarified the significance
of multiple NGS panels because a CGP panel in clinical prac-
tice has a high probability of detecting TMB-high in SCLC,
and also because a druggable driver mutation can be detected
in cases with EGFR mutations that were previously screened
by assays other than NGS.

Of the six cases that led to molecularly targeted agents at
evidence level A, two cases of MET ex.14 skipping mutations
were detected by the CGP panel because the same mutation
had not been searched for using RT-PCR. As pre-treatment
NGS-based gene panels become more prevalent in the
future, such cases are expected to become less frequent. All
four cases in which EGFR mutations were detected had
undergone RT-PCR-based EGFR testing at least once. Cases
1 and 2 demonstrated Ex.19 deletion and L858R mutation,
respectively, which were major activating EGFR mutations
and therefore variants covered by RT-PCR.20 Case 1 results
may have been false negative because the specimen used was

the biopsy-forceps washing fluid, which probably contained
a low percentage of cancer cells. In case 2, the mutation was
caused by a two-base substitution, therefore it is possible
that the primers specific for the L858R mutation could not
bind and RT-PCR was not successful.21 Cases 3 and 4 dem-
onstrated variants that were not covered by the RT-PCR-
based EGFR assay and by the Oncomine Dx target test,
respectively. Therefore, the mutations could only be detected
by the CGP panel.22–24 All four patients survived for
>2 years and nearly 8 years without EGFR-TKIs, suggesting
that EGFR mutation is a favorable prognostic factor regard-
less of EGFR-TKIs.25 ALK fusion has also been reported to
be a favorable prognostic factor.26 Long-term survivors of
advanced lung cancer are not likely to have undergone an
NGS panel at presentation and should be actively considered
for a CGP panel.

The number of approved chemotherapeutic regimens
for SCLC is smaller than for NSCLC.27 Recently, the use of
pembrolizumab was approved for TMB-high solid tumors.28

With regard to the efficacy of pembrolizumab in SCLC treated
with >2 lines of chemotherapy, a previous study reported an
objective response rate of 19.3% (95% confidence interval
11.4–29.4); two of 83 patients showed complete response, and
14 patients showed partial response. The median duration of
response was not reported (range 4.1–35.8 months, plus sign
indicates ongoing response).29 This trial excluded cases with
SCLC in which the anti-PD-L1 antibody drugs atezolizumab30

and durvalmab,31 which are currently approved for first-line
induction, were used. However, pembrolizumab, an anti-PD-1
antibody drug, may be effective in cases in which anti-PD-L1
antibody drugs are ineffective.32,33 The CGP panel is useful
because it adds a new treatment option, pembrolizumab. Inter-
estingly, in this study, the CGP panel detected high TMB in
66.7% of cases with SCLC.

ICIs are approved for all malignant thoracic diseases
except thymic tumors and are recommended unless there is
a specific reason for avoiding their use.34 As genome profil-
ing progresses, mutations that negatively correlate with the
effects of ICIs have been reported, STK11 and KEAP1 being
representative of such mutations.16,17 NEF2L2 has been
reported to form a complex with KEAP1 and exhibit intra-
cellular bioactivity.35 NSCLCs with these oncogenic muta-
tions have been reported to be resistant to ICIs.16,17,36

Similarly, in the present study, we observed a trend toward
reduced efficacy of ICIs in patients with these mutations. If
unnecessary ICI administration can be avoided by genome
profiling, it may be possible to avoid a reduction in the qual-
ity of life due to immune-related adverse events. Therefore,
we believe it is worthwhile to conduct the CGP panel prior
to the start of treatment, rather than after.

The availability of specimen volume is an issue in CGP
panel testing in patients with advanced-stage lung cancer
who have had an NGS panel performed at the time of initial
diagnosis. At diagnosis, physicians rely on bronchoscopic
biopsy specimens in nearly 60% of patients with advanced-
stage lung cancer.37,38 F1 CDx requires at least 1 mm3 of
tissue and the NCC OncoPanel requires 10 unstained slides
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with a minimum size of 4 mm2 (16 mm2 is recom-
mended).14 These tumor volumes are often difficult to
obtain from bronchoscopic biopsy specimens, and the possi-
bility of obtaining specimens that can withstand two NGS
panels is much lesser. Surgical biopsy specimens accounted
for 35% of specimens in this study, while bronchoscopic
biopsy specimens accounted for only 25% (Table 1). In eight
cases, a re-biopsy for gene panel evaluation was required,
suggesting that specimen collection is an important issue in
thoracic malignancies. In addition, a surgical biopsy speci-
men may be able to withstand multiple gene panels,23 and it
is important to consider a genomic biopsy policy that aims
not only at diagnosis but also at genomic analysis.38

This study had several limitations. First, this was a
single-center, retrospective, controlled study with a limited
number of cases, therefore the statistical significance of
mutations as a factor for poor treatment response to ICIs
could not be fully investigated. Second, the sample predomi-
nantly included cases with lung cancer, and the significance
of CGP panels in other malignant thoracic diseases could
not be adequately studied. Third, since this was a retrospec-
tive study, there was a selection bias for cases in which a
CGP panel was performed. To examine the usefulness of the
CGP panel, it would be helpful to examine the impact of the
CGP panel on clinical practice by prospectively examining
all cases with thoracic malignant diseases over a period of
time. Fourth, the reach rate for clinical trials based on CGP
panel results is likely to be influenced by region. Since clini-
cal trials for cancer drugs are more common in Tokyo than
in other parts of Japan, it is conceivable that the reach rate
for clinical trials may also be higher in Tokyo.

CONCLUSION

In the present study, the CGP panel detected favorable
genetic alterations, including druggable mutations, in
12 (20%) of 60 patients. TMB-high SCLC responded to
pembrolizumab, whereas MET ex.14 skipping mutation was
resistant to EGFR-TKI. Compared with other cancer types,
lung cancer is rich in molecular-targeted agents, therefore
the usefulness of a CGP panel may be greater. Mutations in
STK-11, KEAP1, and NEF2L2 may be useful for predicting
the effect of ICIs, and the importance of conducting a CGP
panel before the start of treatment in clinical practice was
suggested.
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