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ABSTRACT

Comprehensive genomic profiling (CGP) has pro-
gressed rapidly and plays an important role in
advancing precision medicine in oncology. However,
CGP provides opportunities for molecular-targeted
therapy, but it also unveils incidental germline
findings, posing challenges and opportunities in pa-
tient care. We present the case of a 32-year-old female
patient, diagnosed with stage IVB lung adenocarcinoma
harboring an EGFR p.L746_A750del, who was also sub-
sequently diagnosed with Li–Fraumeni syndrome (LFS)
through CGP testing. Remarkably, despite the presence of
EGFR mutation, the response to EGFR-tyrosine kinase
inhibitor was poor, whereas the response to cytotoxic
anticancer drugs and immunotherapy was favorable.
After the diagnosis of LFS, she underwent genetic coun-
seling and has been screened for the development of a
second cancer based on the Toronto protocol. This case
highlights the importance of family history interviews
and considering the practice of germline genomic testing
for optimal management of lung cancer patients with a
hereditary cancer syndrome such as LFS. Further
research is warranted to delineate the impact of germline
variants on treatment outcomes and secondary cancer
prevention in lung cancer.

� 2024 The Authors. Published by Elsevier Inc. on behalf of
the International Association for the Study of Lung Cancer.
This is an open access article under the CC BY-NC-ND li-
cense (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Introduction
Comprehensive genomic profiling (CGP) has pro-

gressed at an exponential pace since the advent of next-
generation sequencing (NGS), providing opportunities
for molecular-targeted therapy. This has also led to the
discovery of potentially incidental germline findings,
which occur in approximately 1% to 2% of individuals
who undergo CGP testing.1 Germline findings require
scrupulous care because they affect families. Neverthe-
less, they can help avoid serious, preventable harm or
death from hereditary diseases. The information about
the status of the gene responsible for the hereditary
tumors can enable individuals or their blood relatives
receive beneficial healthcare interventions such as
early detection and improved prognosis through peri-
odic surveillance, risk-reducing surgery, and preven-
tion of secondary cancers.2 Appropriate approaches for
germline findings remain to be integrated as the stan-
dard of care in thoracic oncology and require an
improved understanding of the interactions between
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Figure 1. Timeline of tumor control (A) CT scan at diagnosis: The CT scan revealed a right lower lobe tumor, right pleural
effusion, and mediastinal lymph node enlargement; (B) CT scan before combination therapy with the ABCP regimen: In
addition to re-enlargement of the primary lesion, right adrenal metastasis was markedly increased; (C) CT scan after com-
bination therapy with the ABCP regimen: The primary lesion and right adrenal metastases were shrinking. ABCP, atezolizu-
mab, bevacizumab, carboplatin, and paclitaxel; CT, computed tomography.
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pathogenic germline variants (PGVs) and lung cancer
development.

Here, we report a young female patient with lung
adenocarcinoma harboring a somatic EGFR mutation,
who was diagnosed with Li-Fraumeni syndrome (LFS)
by CGP testing.
Case Presentation
A 32-year-old female patient with a smoking history

of 10 cigarettes per day for 10 years complained of
dyspnea. She underwent enhanced computed tomogra-
phy (CT), which revealed a right lower lobe tumor
(Fig. 1A). Transbronchial biopsy and real-time polymer-
ase chain reaction of tissue samples revealed that the
lung tumor was an adenocarcinoma bearing EGFR mu-
tation, p.L746_A750del. Positron emission tomography-
CT revealed multiple bone metastases and the diag-
nosis was stage IVB (T4N3M1c).

Treatment with afatinib was initiated, however
afatinib controlled the adenocarcinoma for only four
months. Biopsy of the right supraclavicular fossa
lymph node did not reveal the presence of EGFR
p.T790M; combination therapy with cisplatin, peme-
trexed, and bevacizumab was started as second-line
treatment. Cytotoxic agents responded strongly and
the tumor was controlled for more than three years.
Thereafter, she continued third line of chemotherapy
with a combination of tegafur, gimeracil, and oteracil;
followed by fourth line docetaxel; and fifth line osi-
mertinib. Osimertinib, used as the rechallenge EGFR-
tyrosine kinase inhibitor (TKI), was effective for only
four months and ended in progression of the disease.
Figure 2 summarizes the courses of anticancer
treatment.

A sixth line therapy with atezolizumab, bev-
acizumab, carboplatin, and paclitaxel (ABCP) was
started approximately five years after her diagnosis.
Further, the right adrenal metastatic lesion was re-
biopsied and CGP was performed using the Onco-
Guide NCC Oncopanel System (NCC Oncopanel) (Sys-
mex, Kobe, Japan). The NCC Oncopanel, a matched-pair
NGS-based test for both tumor and germline cancer-
associated gene DNA, simultaneously provides tumor
genomic alterations and germline findings.3 NCC
Oncopanel showed the following results: tumor muta-
tional burden: 9.30 Muts/Mb; tumor genomic alter-
ations: EGFR p.L746_A750del [variant allele frequency
(VAF) 33.6%] and ARID1A p.Q386* (VAF 19.7%);
germline genomic alteration: TP53 p.R110L (VAF
44.4%). TP53 p.R110L is a PGV, and she was geneti-
cally diagnosed with LFS.

A detailed family history review revealed multiple
relatives with cancer (Fig. 3). The patient’s eldest sister,
mother, and maternal aunt had all died of early-onset
cancer. Her mother was diagnosed with a brain tumor
at 42 years of age. Her eldest sister was diagnosed with
NSCLC, harboring an EGFR p.L746_A750del at 36 years
of age, and her maternal aunt was also diagnosed with
NSCLC, harboring an EGFR p.L858R mutation, at 56
years of age.

After diagnosis of LFS, magnetic resonance imaging
rather than CT evaluation was planned to avoid
radiation-induced secondary carcinogenesis. She is
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Figure 2. Timeline of patient’s clinical course. BOR, best overall survival; CDDP, cisplatin; DTX, docetaxel; PEM, pemetrexed;
PD, progressive disease; PR, partial response, SD, stable disease; VAF, variant allele frequency.
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currently continuing combination therapy with ABCP, and
her primary lesion and right adrenal metastases are
markedly shrinking (Fig. 1B and C). Genetic counseling
continues to be provided to her and her relatives for their
psychosocial support and surveillance.

Discussion
LFS is an autosomal dominant syndrome character-

ized by PGVs of the TP53. TP53 controls cell growth and
division and protects cells against genome changes
resulting from DNA damage by suppressing proliferation
or activating apoptosis.4 Early loss of heterozygosity of
dx
dx
(S
E
(G
T

I

II

III
P

d.40’s
dx.42y brain tum

d.60’s

40’s d.30’s
dx.36y lung cancer
(Somatic)
EGFR p.L746_A750del

1 2

1 2

1 2

Figure 3. Family pedigree. A&W, alive and we
TP53 with a gain of the mutant allele is characteristic of
LFS, occurring earlier in these tumors compared to tu-
mors with somatic TP53 alterations.5 Patients with LFS
are known to be at increased risk of various cancers,
including sarcoma, leukemia, brain tumors, adrenal
cortical carcinoma, breast cancer, choroid plexus tumors,
and lung cancer.6 Complications in NSCLC, particularly in
patients harboring EGFR mutations, are well docu-
mented.7 In a European study, 17 of 22 patients (77%)
with LFS and lung cancer had EGFR variants; of these, 15
patients (68%) had the most common exon 19 deletion,
L858R.
.32y lung cancer

.37y LFS
omatic)
GFR p.L746_A750del
ermline)
P53 p.R110L

or
60’sd.60’s

dx.56y lung cancer
(Somatic)
EGFR p.L858R

3 4

3 4

3

lung cancer
brain tumor
Li-Fraumeni syndrome (LFS)

ll; d, diet; Eþ, examination result positive.



4 Fujii et al JTO Clinical and Research Reports Vol. 6 No. 2
Poorer response to EGFR-TKIs and shorter prog-
nosis were observed when somatic TP53 inactivation
was found concomitantly with EGFR variants,8 consis-
tent with this case. However, a small study of 22 pa-
tients with LFS reported that some patients with
germline TP53 alterations may show a good response
to EGFR-TKIs in contrast to patients with somatic TP53
alterations.7 This indicates a varied impact of somatic
versus germline TP53 alterations on EGFR-TKI sensi-
tivity. TP53 alterations in NSCLC correlate with the effi-
cacy of immunotherapy and overall survival.9 The patient
is currently undergoing ABCP therapy and is expected to
show a long-term response. Most previous reports have
focused on somatic TP53 variants rather than germline
variants; thus, large-scale studies investigating the effi-
cacy of EGFR-TKIs and immunotherapy in NSCLC
developed based on LFS are desirable.

In a study evaluating 7788 patients with lung can-
cer for pathogenic or likely pathogenic germline vari-
ants, the proportion of patients with variants was
14.9%.10 The most common variants were BRCA2
(2.8%), CHEK2 (2.1%), ATM (1.9%), TP53 (1.3%), and
BRCA1 (1.3%).10 If LFS is diagnosed, avoidance of ra-
diation exposure and surveillance based on the Tor-
onto protocol can prevent the development of a second
cancer. The lesson to be drawn from this case is that
even for common thoracic malignancies, although not
LFS core tumors such as sarcoma or breast cancer, a
thorough family history should be obtained, and
genomic testing should be considered if necessary. It
should also be noted that a majority of CGP tests do not
include paired blood tests for germline findings. It is
necessary to ascertain whether the CGP to be per-
formed will test tumors exclusively or also include
blood samples, and consideration should be given to
implementing additional germline genomic testing if
deemed necessary.

Currently, routine germline genomic testing for
thoracic malignancies is not a standard in clinical
practice. However, germline testing is considered the
standard for patients with ovarian, pancreatic, breast,
and prostate cancers.11 In the future, universal germ-
line testing of patients with lung cancer could be
justified, if more evidence accumulates for PGVs that
promote the development of thoracic malignancies as
part of hereditary tumor syndromes, especially if the
identified PGVs have implications for screening or
management. For patients of familial EGFR-mutant lung
cancer harboring germline EGFR T790M variant,
investigation of CT-based screening for these high-risk
individuals is beginning to be discussed. The natural
history of patients with lung cancer harboring PGVs
needs to be understood for future cancer prevention,
precise counseling, cancer management, and improving
the quality of life.

Conclusion
We describe a patient with NSCLC harboring EGFR

mutation as a phenotype of LFS. Because the detection of
germline variants is beneficial for appropriate treatment
strategies and future secondary cancer prevention,
further research on these aspects is needed.
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