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ABSTRACT

Non-small cell lung cancer (NSCLC) remains one of the leading causes of
cancer-related mortality worldwide. The discovery of activating mutations in
the epidermal growth factor receptor (EGFR) gene has transformed
targeted therapy, providing significant clinical benefit in selected patient
populations. Nevertheless, survival beyond 10 years remains exceptionally
rare. Although compound EGFR mutations are uncommon, emerging evidence
suggests that such combinations can profoundly affect therapeutic efficacy,
resistance patterns, and clinical outcomes.

We report the case of an Azerbaijani male who was diagnosed at the age
of 69 years with stage IllA lung adenocarcinoma, and who is currently 79
years old after achieving long-term survival. Following multimodal
inhibitor  (TKI)
chemotherapy, radiotherapy, and surgery—durable disease control has
been achieved for over a decade. Serial *18F-FDG PET-CT imaging and
circulating tumor DNA (ctDNA) monitoring have confirmed sustained

treatment—including EGFR tyrosine kinase therapy,

remission and molecular stability, with no evidence of emergent resistance
mutations.

This case underscores the potential for exceptionally long-term survival in
NSCLC patients with compound EGFR mutations managed with a
comprehensive, molecularly guided therapeutic strategy. It also highlights
the importance of evaluating hereditary cancer predisposition in such clinical
contexts.
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Introduction

Non-small cell lung cancer (NSCLC) accounts for
approximately 85% of all lung cancer cases and remains
the leading cause of cancer-related mortality
worldwide.! Despite advances in screening and
treatment, the 5-year overall survival (OS) rate remains
below 25% in most populations.2 The therapeutic
landscape of NSCLC has been fundamentally
transformed by the discovery of actionable driver
mutations, particularly those in the epidermal growth
factor receptor (EGFR) gene.3

Classical EGFR mutations—such as exon 19 deletions and
the L858R point mutation in exon 21—predict favorable
responses to EGFR tyrosine kinase inhibitors (TKlIs),
significantly improving progression-free survival (PFS)
and overall outcomes.# The development of first-, second-
, and third-generation TKls has extended the treatment
options available to patients with EGFR-mutated
NSCLC.5¢ However, the advent of next-generation
sequencing (NGS) has further expanded our
understanding of EGFR mutation heterogeneity,
revealing a spectrum of rare and compound variants.”
Compound EGFR mutations, defined as the coexistence of
two or more EGFR alterations within the same tumor,
constitute approximately 4-14% of EGFR-mutated
NSCLC cases.8? These mutations exhibit variable clinical
behavior and therapeutic sensitivity, and their optimal
management remains an area of ongoing research.!?
Certain  combinations of  compound  mutations
demonstrate enhanced sensitivity to EGFR-TKIs, whereas
others are associated with primary resistance or rapid
emergence of secondary resistance mechanisms.!!

Additionally, emerging evidence suggests that germline
EGFR variants may contribute to familial lung cancer
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predisposition, particularly in cases exhibiting familial
clustering.’2 Germline T790M mutations, as well as
polygenic and epigenetic factors, are being investigated
as contributors to hereditary lung cancer syndromes.13.14
However, the clinical relevance of germline EGFR
alterations and their impact on therapeutic response
remain incompletely understood.'5

This case report contributes to the growing body of
literature on compound EGFR-mutated NSCLC by
presenting an exceptional instance of long-term survival
exceeding 10 years. It underscores the critical
importance of comprehensive molecular profiling, vigilant
long-term monitoring, and personalized tfreatment
strategies in optimizing outcomes for patients with
complex EGFR mutational profiles.

Case Presentation

PATIENT DEMOGRAPHICS AND INITIAL PRESENTATION
A 69-year-old Azerbaijani male, born in 1946,
presented to the National Oncology Center (NOC) in
Baku in April 2015 with a one-month history of
hemoptysis. He reported no other respiratory symptoms
such as dyspneaq, chest pain, or persistent cough. The
patient had a prior history of tobacco use spanning over
25 years but had successfully quit smoking nine years
before presentation. He denied alcohol consumption and
had no other significant lifestyle-related risk factors. A
notable familial predisposition to lung cancer was
identified, as both his father and older brother had died
from this disease. Given the patient's strong family history
of lung cancer, the pedigree of the family was
documented to assess potential hereditary risk factors
(Figure 1).
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1st gen TKI
Confirmed carrier

Figure 1. Family pedigree demonstrating possible familial clustering of lung cancer. The proband (arrow) and two first-
degree relatives (father and brother) were diagnosed with lung cancer.

In light of this strong family history, genetic counseling
was provided to evaluate potential hereditary cancer
susceptibility. Broad-panel next-generation sequencing
(NGS) was proposed for both the patient and at-risk

family members; however, due to psychological concerns,
the family declined germline testing and opted instead
for regular clinical surveillance and long-term follow-up.
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INITIAL DIAGNOSTIC WORKUP

Thoracic computed tomography (CT) revealed a solid
mass in the lower lobe of the right lung, measuring 70 X
67 X 67 mm. Enlarged metastatic lymph nodes were
identified in the subcarinal (30 X 20 mm), right
paraesophageal (23 X 13 mm), and right hilar (22 X 19
mm) regions. Laboratory findings included: hemoglobin
110 g/L, platelets 140 x 10°/L, white blood cells 2.5 X
103/uL, creatinine 94 umol/L, AST 11.9 U/L, ALT 21.7
u/L

On April 8, 2015, a percutaneous core needle biopsy
confirmed moderately  differentiated  pulmonary
adenocarcinoma (G2). Based on clinical, radiological,
and histopathological data, the tumor was staged as
cT3N2MO, corresponding to stage llIA (AJCC 7th edition).

MOLECULAR PROFILING AND INITIAL TREATMENT

Comprehensive molecular profiling of the tumor tissue
using NGS targeting EGFR, ALK, ROS1, MET, and RET
driver mutations identified two pathogenic EGFR variants:
an exon 19 deletion and a G719X missense mutation in

exon 18. No actionable alterations were found in ALK,
ROS1, MET, or RET.

The patient was started on first-line Erlotinib (Tarceva®)
at a standard oral dose of 150 mg/day, combined with
three cycles of platinum-based chemotherapy (cisplatin
and pemetrexed). Follow-up imaging demonstrated
disease stability.

Qaraciyos

DISEASE PROGRESSION AND
MANAGEMENT

Given radiologic evidence of disease stability, systemic
therapy was transitioned to carboplatin (270 mg)
combined with paclitaxel (140 mg). No infusion-related
adverse events were observed. Concurrent thoracic
radiotherapy was administered in 30 fractions over 30
days, for a total dose of 54 Gy.

SUBSEQUENT

In January 2016, the patient underwent right lower
lobectomy with lymph node dissection. In 2017, a second
surgical intervention was performed to address a loco
regional recurrence with curative intent.

DEVELOPMENT OF SECONDARY MALIGNANCY

In 2020, imaging detected a new intravesical lesion. The
patient underwent transurethral resection of the bladder
tumor (TURBT), which revealed urothelial carcinoma. He
subsequently received intravesical Bacillus Calmette—
Guérin (BCG) therapy from January 29 to February 27,
2020. Post-treatment *18F-FDG PET/CT demonstrated
no evidence of residual disease.

FOLLOW-UP AND LONG-TERM OUTCOME

Since completing definitive therapy, the patient has been
monitored annually with whole-body PET/CT (Figures 2—
4).

Following surgery and adjuvant therapy, serial *18F-
FDG PET/CT scans were performed to monitor for
potential disease recurrence (Figure 2).

Figure 2. September 16, 2016: Post-lobectomy and lymph node dissection, serial *18F-FDG PET/CT initiated to monitor

for recurrence or metastasis.
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During follow-up, a secondary malignancy was detected bladder carcinoma. More than 10 years after initial
and treated successfully. Subsequent imaging confirmed diagnosis, the patient remains clinically stable and
the absence of residual or recurrent bladder disease continues maintenance therapy with Erlotinib (150
(Figure 3). mg/day). Annual whole-body PET/CT imaging continues

to demonstrate complete remission with no evidence of
To date, there is no evidence of recurrence of either the disease recurrence or progression (Figure 4).

primary pulmonary adenocarcinoma or the secondary
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Figure 4. August 16, 2023, and October 18, 2024: Follow-up *18F-FDG PET/CT confirmed continued absence of
recurrence or metastasis.
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Importantly, the persistence of the EGFR exon 19 deletion
was confirmed twice (between 2020 and 2024) through
circulating tumor DNA (ctDNA) analysis of peripheral
blood using real time PCR and a portable LAMP system,
the Doctor Vida® device (STAB VIDA, Caparica,
Portugal). No emergent resistance mutations have been
detected, supporting the continued efficacy of long-term
EGFR-targeted therapy.

Discussion

Long-term survival exceeding ten years in patients with
non-small cell lung cancer (NSCLC) remains exceptionally
rare, even among those harboring sensitizing epidermal
growth factor receptor (EGFR) mutations.6.'7 Despite the
remarkable progress achieved with EGFR tyrosine kinase
inhibitors (TKls), most patients ultimately experience
disease progression, driven by the development of
acquired resistance and tumor heterogeneity.!8

In this case, several clinical and molecular factors likely
contributed to the exceptional outcome. The coexistence
of two sensitizing EGFR mutations—an exon 19 deletion
and a G719X point mutation in exon 18—may have
provided synergistic sensitivity to EGFR-targeted
therapy. Previous studies suggest that certain
combinations of compound EGFR mutations exhibit
enhanced responsiveness to TKls, although clinical
behavior remains heterogeneous across different
mutation patterns.’%2° In particular, exon 19 deletions
are well-established predictors of favorable response,
while uncommon mutations such as G719X, when co-
occurring with sensitizing mutations, may further modulate
therapeutic efficacy.?!

Additionally, the relatively low tumor mutational burden
(TMB) and limited intratumoral heterogeneity observed in
this patient may have played a pivotal role in achieving
durable disease control. Low TMB has been associated
with sustained sensitivity to targeted therapies, while high
TMB and clonal diversity promote the emergence of
resistant subclones.?2 In this patient, longitudinal analysis
of circulating tumor DNA (ctDNA) consistently revealed
persistence of the EGFR exon 19 deletion without
detection of resistance mutations such as T790M or MET
amplification.23 The integration of ctDNA monitoring into
clinical practice enables real-time tracking of tumor
evolution and supports timely therapeutic adjustments.24

Furthermore, the comprehensive multimodal treatment
strategy—including systemic chemotherapy, thoracic
radiotherapy, curative-intent surgery, and long-term
EGFR-TKI maintenance—likely contributed significantly
to the exceptional outcome. Combining targeted therapy
with local interventions has been shown to enhance
disease control, delay progression, and suppress the
emergence of resistant clones.25 26 Recent studies
highlight the value of such integrative approaches in
improving outcomes for patients with complex EGFR
mutation profiles.?”

An additional noteworthy aspect of this case is the strong
familial history of lung cancer involving first-degree
relatives. While germline testing for EGFR T790M and
other mutations was not performed, the clustering of lung
cancer cases suggests a potential hereditary
predisposition. Germline EGFR alterations, including
T790M, have been reported in familial lung cancer and
may influence both disease biology and treatment
outcomes.28. 29 Moreover, emerging evidence implicates
epigenetic mechanisms—such as aberrant DNA
methylation, histone modifications, and non-coding RNA
dysregulation—in modulating hereditary cancer risk.30.31
Comprehensive genomic and epigenomic profiling may
enhance risk stratification and inform surveillance
strategies in families exhibiting clustering of lung
cancer.31, 32

Finally, this case underscores the critical importance of
comprehensive molecular profiling and personalized
oncology care in NSCLC. Incorporating serial ctDNA
monitoring and individualized treatment strategies
infformed by evolving molecular data can optimize
outcomes and extend survival in patients with complex
EGFR-mutated NSCLC.2433 The exceptional long-term
survival observed in this patient exemplifies the
transformative potential of precision oncology when
combined with vigilant long-term follow-up and
multidisciplinary care.

Conclusion

This case highlights how precision oncology, when
integrated with a comprehensive multimodal treatment
approach and vigilant long-term surveillance, can
achieve exceptionally prolonged survival in patients with
non-small cell lung cancer (NSCLC) harboring compound
EGFR mutations. The synergistic effects of targeted
therapy, surgery, chemotherapy, and radiotherapy—
guided by detailed molecular profiling and continuously
supported by maintenance EGFR inhibition—underscore
the transformative potential of personalized cancer care.

The durable disease control observed in this patient,
despite high-risk clinical features and a strong familial
predisposition to lung cancer, emphasizes the importance
of thorough genomic assessment and long-term molecular
monitoring. Notably, the persistent sensitivity to EGFR-TKI
and absence of resistance mutations suggest that certain
compound EGFR mutation profiles may confer distinct
therapeutic advantages.

Furthermore, this case illustrates the clinical relevance of
exploring hereditary and epigenetic factors in familial
lung cancer syndromes, which may influence disease
behavior and treatment outcomes. As our understanding
of the molecular and genetic heterogeneity of NSCLC
deepens, real-world cases such as this one provide
valuable insights into optimizing individualized treatment
strategies and identifying novel biomarkers for
predicting therapeutic response and ensuring long-term
disease control.
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