“ l
1JCMCR
' & pen Access

ISSN 2692-5877
DOI: 10.46998/1JCMCR.2024.42.001045

International Journal of

Clinical Studies & Medical Case Reports

Case Report
Rare Entity: Metachronous Lung Adenocarcinoma in a Single Patient

Harbouring Distinct EGFR Mutation Status

You Zhi Ho!, Chan Siang Kan'*, Tze Sen Chang', Adam Malik?, Yuan Hsun Jong' and Sing Yang Soon'
'Department of Cardiothoracic Surgery, Sarawak Heart Center, Malaysia
’Department of Pathology, Sarawak General Hospital, Malaysia

*Corresponding authors: Chan Siang Kan, Department of Cardiothoracic Surgery, Sarawak Heart Center, Malaysia.
Email: kanchansiang@gmail.com

Received: July 13, 2024

(Abstract \

Published: October 11, 2024

Background: Recurrence of lung adenocarcinoma is common during the surveillance period. However, it is uncommon to
detect two lung tumor lesions that exhibit different identities according to the epidermal growth factor receptor (EGFR) muta-
tion. We report a case of metachronous lung adenocarcinoma in a 66-year-old man who was first diagnosed with metachronous
right lung adenocarcinoma harboring distinct EGFR status expressions.

Case Presentation: We present a case of an elderly gentleman with a known case of the RML adenocarcinoma diagnosed in
March 2018 who underwent right video-assisted thoracoscopic surgery (VATS), middle lobectomy, and lymph node resection.
Histopathological examination of the specimen revealed adenocarcinoma without an EGFR mutation. He was subsequently
placed under oncological treatment. During surveillance, a new spiculated nodule with a size of 1.9 cm largest diameter over
the anterior segment of the RUL was detected on computed tomography (CT). An endobronchial ultrasound (EBUS) trans-
bronchial biopsy (TBLB) later showed adenocarcinoma with positive EGFR mutation [exon 21.p(L858R]. The patient under-
went surgical resection with curative intent after multidisciplinary discussion.

Discussion: Tumors that exhibit distinct identities related to immunochemistry and molecular testing is a rare identity. Hence,
it is difficult to predict the recurrence of a tumor or tumor de novo unless the specimen is subjected to further histopathological
examination, immunochemistry, or immunotyping. It is important to differentiate the second lesion whether it is primary in
origin or metastasis by targeted biopsy over the lesion (EBUS / Imaging guided biopsy) is crucial, and initiation of preopera-
tive adjuvant chemotherapy/immunotherapy is required by identifying immunohistochemistry. Neoadjuvant immunotherapy
targeting specific mutations ( EGFR, ALK, K-RAS) has also been proven to improve the survival benefit of patients receiving
tyrosine kinase inhibitors. Surgical resection remains the gold standard for respectable metachronous lung cancer with no evi-
dence of distant metastasis to improve survival outcomes.

Conclusion: Accurate differentiation of primary tumors from metastases through detailed testing is essential for effective treat-
ment. Targeted biopsies and neoadjuvant therapy can improve survival outcomes, with surgical resection being the preferred
approach for resectable cases without distant metastasis.
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Introduction

According to the 2014 World Health Organization report, lung
cancer accounted for 19.1 deaths per 100,000 population in
Malaysia or 4,088 deaths per year (3.22% of all deaths), which
is the second most common cause of death due to cancer in
the country after breast cancer and the eighth most common
cause of death from all causes [1]. The classification of lung
cancer types is in accordance with the latest revised World
Health Organization (WHO) report in 2015, which include
adenocarcinoma, adenosquamous cell carcinoma, squamous

cell carcinoma, large cell carcinoma, sarcomatoid carcinoma,
neuroendocrine carcinoma, and diffuse idiopathic pulmonary
neuroendocrine cell hyperplasia I [2].

It is unusual to encounter a patient with dual pathology in
which both primary lung cancers occur at different time inter-
vals and exhibit different expressions of the mutation of mo-
lecular markers (Epidermal Growth Factor Receptor, EGFR),
which may be directed to different modalities of immunother-
apy or chemotherapy. The development of high-quality Com-
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puted Tomography (CT) 1maging over the past decade and
close regular CT surveillance programs have played a crucial
role in identifying recurrence and the occurrence of new pa-
thologies. Due to improved lung cancer screening and more
advanced, detailed imaging, current imaging enables an earlier
detection of tumors.

Multiple Primary Lung Cancer (MPLC)

Multiple Primary Lung Cancer (MPLC) is defined as two or
more primary lung cancers occurring in the same patient. Gen-
erally, MPLC can be classified as synchronous multiple prima-
ry lung cancer (sMPLC) and metachronous multiple primary
lung cancer (mMPLC) [3]. Metachronous lung cancer was
defined as any Non-Small Cell Lung Cancer (NSCLC) occur-
ring after a prior curative lung resection regardless of disease-
free interval (DiFI), tumor location, or histologic type [5]. The
risk of developing a new primary lung cancer after undergoing
definitive surgical therapy for an NSCLC is estimated to be
1%—2% per patient per year [7,8]. This risk is cumulative over
time. For example, in two large series of patients with resected
early-stage lung cancer followed for 4.2 and 5 years, respec-
tively, 8.6% and 11.7% of patients experienced MLC [9,10].
The incidence of metachronous lung cancer has increased in
recent years as a result of longer survival after resection of pri-
mary lung cancers, with a reported incidence of 2% to 6% per
patient per year of follow-up [4-6]. The primary concern in this
situation is how one differentiates or distinguishes MPLC from
Intrapulmonary Metastasis (IM) in patients with prior NSCLC.
This remains a challenging task. Among patients who present
with second lesions, differentiating intrapulmonary metastases
and recurrent lung cancer from MPLC can be difficult [5].

Diagnosis

In patients who present with a second lung nodule or mass,
distinguishing initial cancer recurrence from second primary
cancer remains a challenging task, especially when the patients
share the same tumor histology. Previous studies have proven
histological type and disease-free interval as criteria for diag-
nosing metachronous lung cancer. The Martini-Melamed cri-
teria is one of the traditional criteria that most clinicians use.
A tumor is considered metachronous second primary cancer if
the histologic type was discordant or if the Disease-Free Inter-
val (DFI) was at least 2 years for tumors with a cell type similar
to that of the index primary, or if the tumor is associated with
carcinoma in situ or arises in a different lobe without common
lymphatics [9].

Some authors have modified this to at least a four-year inter-
val between histologically identical cancers, and an interval of
two to four years represents a gray area where it is difficult to
decide whether a new lesion is a second primary [11-13]. Ben-
jamin E Lee et al. proposed that Martini and Melamed Criteria
have little practical or therapeutic utility in evaluating these
patients preoperatively [5]. No consensus has been achieved
yet among the Union for International Cancer Control (UICC),
American Joint Committee on Cancer (AJCC), and Interna-
tional Association for the Study of Lung Cancer (IASLC).
The International Association for the Study of Lung Cancer
(IASLC) Lung Cancer Staging Project has recently proposed
clinicopathological criteria to improve this distinction and im-
prove classification consistency. However, there is a substan-
tial rate of misclassification using these criteria and a need for
a multidisciplinary approach to consider all available informa-
tion in the final staging. [14] Therefore, decisions based on

clinical and pathological data lack the necessary resolution to
classify certain multiple lung cancers into either category, and
they may be subjective and affected by interobserver variabil-
ity among chest physicians and pathologists [15].

Molecular Testing

Comprehensive histological assessment of surgical specimens
has also been reported to be a reliable method for differentiat-
ing second primary cancer from recurrent tumor and has shown
good reproducibility among lung pathologists [16,17]. How-
ever, differentiation between lesions can be challenging when
multifocal tumors are histologically identical [18]. In general,
tumors with largely concordant mutations have been consid-
ered as clonal in origin (metastases), and those with discordant
mutations are considered primary tumors. Many molecular
techniques have been reported to be effective for this purpose.
The molecular analysis of somatic changes within tumor de-
oxyribonucleic Acid (DNA) has emerged as a supplement for
increasing the reliability of defining lineage of MPLC [19].

Patients with lung adenocarcinomas are now routinely tested
for a panel of oncogenic driver mutations (such as Kirsten
Rat Sarcoma [KRAS], Epidermal Growth Factor Receptor
[EGFR], and Anaplastic Lymphoma Kinase [ALK]) in the
clinical setting. These mutations are identified not only for the
selection of precision therapy but are of significant interest in
the study of metachronous or synchronous lung adenocarcino-
mas, as they are involved in early-stage tumorigenesis before
clonal expansion [20]. The same mutations may occur in mor-
phologically different tumors and driver mutations, especially
for EGFR germline mutation, which can also complicate the
interpretation of the clonal relationship of multiple lung adeno-
carcinoma [19,23].

Quéré et al. reported a discordance between the mutational
status of primary lung cancers and their metastases. However,
given the stability of EGFR-activating mutations, discordance
mainly concerned KRAS, an oncogene frequently mutated in
lung cancer, particularly in smokers. A major issue raised by
targeted therapies is potential discordance between the muta-
tional status of the primary tumor and its metastases or between
two regions of the same tumor. However, metastatic sites are
rarely biopsied in real-life settings [24].

Discordant responses to chemotherapy or tyrosine kinase in-
hibitors have also been reported between primary tumors and
their metastases, suggesting the existence of biological differ-
ences. Next-generation sequencing with comprehensive mo-
lecular analysis may help differentiate MPLC from IM [21,22].
Previous studies have reported that as many as 32% of all his-
tologically confirmed synchronous lung tumors have been mis-
classified as IPM compared with molecular analysis.

Case Report

We report a case of metachronous lung adenocarcinoma in
a 66-year-old man who first presented with chronic cough
for 3 months and worsening exertional dyspnoea in October
2017. He denied any constitutional symptoms. Chest radiog-
raphy showed patchy, ill-defined opacity at the right middle
zone (Figure 1). Subsequently, contrast-enhanced computed
tomography (CT) of the thorax revealed a spiculated heter-
ogenous mass at the medial segment of the right middle lobe
measuring 2.9 x 4.1 x 2.9 cm [anteroposterior (AP) x width
(W) x craniocaudal (CC)] abutting the horizontal and oblique
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Figure 1: Chest radiograph in posteroanterior (PA) view showing well-defined opacity over the right
middle zone.
Figure 2: A contrast-enhanced computed tomography scan in axial view demonstrates a spiculated
heterogenous mass at the medial segment of the right middle lobe measuring 2.9 x 4.1 x 2.9 cm (AP x W
x CC) abutting the horizontal and oblique fissures.

Figure 3: Chest radiograph in PA view performed 2 years after right middle lobectomy showing small
irregular opacity over the right upper lung.
Figure 4: Contrasted computed tomography thoracoscopic image in axial view revealed a new specu-
lated lesion over the right upper lobe measuring 1.9x 1.7 x 0.9 cm (AP x Wx CC).

Before Neoadjuvant After Neoadjuvant
Chemotherapy Chemotherapy

Figure 5: Comparison of nodule size before (left) and after (right) neoadjuvant tyrosine kinase inhibitor
(Gefitinib) administration in contrast-enhanced computed tomography thorax taken at different level (in
Axial view). This comparison demonstrated a marked radiological response of the nodule to the treat-
ment initiated, indicating the benefits of starting TKIs upfront before lung resection in lung tumors with
EGFR mutation.
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Figures 6 and 7: Show the chest radiograph and CT in axial view of the patient 6 months after redo
video-assisted thoracoscopic surgery (VATS), upper lobectomy. There was no recurrence detected.

Histopathological Examination:
Figure 8: Right Middle Lobe Adenocarcinoma H&E:100x (2018).
Figure 9: Right Middle Lobe Adenocarcinoma H&E:100x (2018).
Figure 10: Right upper lung adenocarcinoma H&E: 200x (2020).
Figure 11: Right upper lung microadenocarcinoma H&E:40x (Incidental findings in 2020).
Both images in 2018 and 2020 showed the presence of adenocarcinoma with the same predominant histological
acinar type, which was similar based on comprehensive histologic assessment. Both RML and RUL show the
absence of significant nodal or systemic metastases.

fissure (Figure 2-4). Positron Emission Tomography (PET)/
CT showed significant uptake of fluorodeoxyglucose (FDG)
at SUVmax 10.9 and evidence of mediastinal lymphadenopa-
thy. Our respiratory colleagues underwent bronchoscopy and
endobronchial ultrasound (EBUS) guided transbronchial lung
biopsy (TBLB) in which the histopathological diagnosis was
consistent with adenocarcinoma, American Joint Committee
on Cancer (AJCC) 8th edition T2bN2MO, Stage IIIA. No mu-
tation was detected in the Epidermal Growth Factor Receptor
(EGFR) Tyrosine Kinase domain. From here onwards, this tu-
mor is known as tumor 1 or T1.

He underwent right uniportal Video-Assisted Thoracoscopic
Surgery (VATS) and right middle lobectomy in March 2018.
Stations 2R, 4R, and 7 lymph nodes were harvested and sent
for histopathological examination. His surgery was uncompli-
cated, and he had excellent postoperative recovery. He was dis-
charged home on postoperative day 5. The final postoperative
histopathological examination revealed adenocarcinoma of ac-
inar predominant type, measuring 2.5 x 2.8 x1.8 cm (AP x W x
CC). The bronchial, vascular, and nearest stapled parenchymal
margins were free of tumors. All lymph nodes harvested after
surgery were negative for malignant spread. The final staging
for T1 was pT1cN1IMO (stage [A) according to the AJCC 8th

edition staging criteria. Due to early-stage disease, the patient
was not started on adjuvant therapy.

After resection of the index primary cancer, the patient was
followed-up according to our institutional guidelines, which
included computed tomographic scans obtained postoperative-
ly at 6 and 12 months and then annually. The patient was ap-
parently well until he developed episodes of hemoptysis about
13 months later (disease-free interval). Repeat CXR (Figure 3)
showed small irregular opacity over the right lung. A subse-
quent CECT thorax (Figure 4) detected a new spiculated nod-
ule over the anterior segment of the right upper lobe of the lung
measuring 1.9 x 1.7 x 0.9 cm (AP x W x CC). (Radiological
staging TINO, Stage 1A). Endobronchial ultrasound (EBUS)
guided biopsy was performed in April 2019 and demonstrated
adenocarcinoma with mutation in epidermal growth factor re-
ceptor (EGFR) exon 21.p(L858R) subtypes identified by tar-
geted molecular testing. (Here onwards is known as tumor 2, or
T2). Therefore, he was diagnosed with metachronous lung ad-
enocarcinoma, supported by the distinct expression of EGFR
mutations.

A second-generation tyrosine kinase inhibitor, gefitinib, was
initiated as neoadjuvant therapy. A repeat CECT thorax was
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performed 12 months later in March 2020, and 1t showed a
marked response and a significant reduction in the size of the
tumor over RUL (Figure 5). He underwent redo-right VATS,
upper lobectomy, and lymph node resection with curative in-
tent in August 2020. Postoperatively, the patient developed
persistent air leak, which resolved after conservative manage-
ment. He was discharged well. Post-operative recovery was
excellent, with recovery to baseline lung function and exercise
capacity.

Histopathological specimen revealed two distinct synchronous
lesions, whereby lesion 2 (T2) showed adenocarcinoma with
acinar predominant measuring 6 mm on the greatest dimen-
sion (ypTla) and lesion 3 (T3), which was detected inciden-
tally as microinvasive adenocarcinoma with the size 2mm (on
glass slide measurement), ypT1mi. T2 and T3 therefore are
most likely of independent clonal origin. The resected RUL
specimen has a tumor-free bronchial and vascular margin.
Lymph node specimen (station 10 and 11) collected showed
no evidence of metastasis. The patient has continued the tyro-
sine kinase inhibitor Gefitinib and is currently under follow-up
with the Radiotherapy Department, Sarawak General Hospital.
Both the latest CXR (Figure 6) and CECT thorax (Figure 7)
done in October 2020 showed no evidence of recurrence.

Additionally, there is an incidental presence of microinvasive
carcinoma (MIA) in RUL. The presence of a lepidic compo-
nent at the periphery with 2-mm invasion in the acinar compo-
nent also supports the concept of MLPC and/or metachronous
lung cancer over IM.

Another supportive fact is the different EGFR status for both
occurrence of RML (in 2018) and RUL (in 2020).

Discussion

Metachronous primary lung carcinoma was defined by Mar-
tini & Melamed as a tumor with a different histopathological
nature or recurrence with a histopathological similarity with a
disecase-free interval of at least 2 years or a histological type
that is discordant. Patients are also considered to have a meta-
chronous second primary cancer if the tumor is associated with
carcinoma in situ or arises in a different lobe without common
lymphatics.

Early initiation of immunotherapy with tyrosine kinase inhibi-
tors improves postoperative survival benefits. Prognosis is de-
termined by the nature of the lesion and status of the expressed
mutations. Unlike secondary lung metastasis, neither histolog-
ic type nor disease-free interval was of prognostic value [5].
Reports showed no difference in survival among patients diag-
nosed with MLC with a DFI 2 years [5,26].

In a small series of retrospective analyses using a prospectively
maintained thoracic database, early tumor stage was the only
significant determinant of survival after surgical treatment.
of metachronous lung cancer [5]. A previous study showed
a higher 5-year survival after surgical resection of metachro-
nous stage I tumors compared with those with more locally
advanced stage MLCs [26]. No significant difference in overall
survival based on location of the MLC was found at 5 years
[5]. It was reported that 5-year overall survival ranged from
33% to 66% after second surgery [6].

Decision on Surgical Approach
The development of a single metachronous lesion after lung
cancer resection does not preclude potentially curative surgical

resection 1n selected patients with adequate cardiopulmonary
reserve and functional capacity. Operations for metachronous
cancers provided survival that approximated the expected sur-
gical intervention and should therefore be considered as a safe
and effective treatment for resectable metachronous lung can-
cer in patients with adequate physiologic pulmonary reserve
survival for lung cancer [26].

The extent of resection (lobectomy, segmentectomy, wedge
resection) is often dictated by a patient’s physiologic reserve,
with part of the lung segments removed prior to surgery. In
fact, many centers perform sublobar resection on MLC than
lobectomy [5]. The optimal management of metachronous
lung cancer is affected by several factors, including associated
medical comorbidities and the clinical stage of the second lung
cancer.

Parenchymal preservation and morbidity associated with in-
adequate pulmonary reserve must be considered in patients
undergoing multiple lung resections. Patients with advanced
stage mMPLC or those with insufficient pulmonary reserve
may not benefit from surgical resection. A Multidisciplinary
Team (MDT) approach is required for surgical decisions. With
MDT on board, offering different treatment modalities for all
new lesions in patients with a prior history of NSCLC regard-
less of DFI or histologic type, would be best suited to deter-
mine long-term survival in patients with mMPLC.

The case in our report initially presented a diagnostic and
therapeutic dilemma that was histologically identical and de-
tected between an interval of two and four years. Based only on
clinicopathological criteria, staging and determining whether
adjuvant therapy should be initiated postoperatively are diffi-
cult. However, next-generation sequencing provided additional
molecular information on these tumors and allowed us to make
correct lineage calling, thus correctly identifying patients who
may benefit from adjuvant therapy.

Conclusions

Diagnosis of metachronous lung cancer is challenging for cli-
nicians in terms of surgical management. The use of molecular
testing is essential to determine the lesion; thus, goal-directed
therapy (immunotherapy) can be to the patient to achieve cu-
rative intent and preserve remission. It is crucial for precise
staging of mMPLC, which may influence patient management
and outcomes.
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