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Abstract: Lung adenocarcinoma (ADC) harboring epidermal growth factor receptor (EGFR) mutations rarely transforms into
squamous cell carcinoma (SCC) following resistance to targeted therapy. Here, we present a case of EGFR-positive ADC that
transformed into EGFR-negative SCC after developing resistance to EGFR tyrosine kinase inhibitors (TKIs). The patient experienced
progressive disease after one cycle of chemotherapy and subsequently underwent five courses of tislelizumab combined with
chemotherapy. Although the primary tumor showed a partial response to this combined regimen, intracranial metastases continued
to progress, ultimately leading to the patient’s death. Notably, the patient survived for 8 months after SCC transformation with
immuno-chemotherapy, a significantly longer duration than the previously reported median survival of 3.5 months. This case
underscores the occurrence of genomic instability, histological transformation, and dissociated response (DR) following treatment
with EGFR-TKIs in EGFR-positive lung ADC. We hypothesize that these phenomena may be driven by tumor heterogeneity and the
dynamic variability within the tumor microenvironment (TME).

Keywords: immunotherapy, chemotherapy, brain metastases, epidermal growth factor receptor, dissociated response, histological
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Introduction

Epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) represent the standard treatment for advanced
EGFR-mutant non-small cell lung cancer (NSCLC). While patients typically exhibit marked initial responses, acquired
resistance invariably develops within 9—12 months of treatment initiation." Histological transformation constitutes
a pivotal mechanism underlying acquired resistance, encompassing phenotypic transitions to small cell lung cancer
and squamous cell carcinoma (SCC). Emerging evidence underscores that molecular mechanisms including intra-tumoral
heterogeneity, clonal evolution, dysregulated cancer stem cell signaling pathways, and inactivation of critical tumor
suppressor genes may collectively contribute to this transformation process.” Notably, EGFR-positive lung adenocarci-
noma (ADC) patients undergoing SCC transformation post-EGFR-TKI therapy frequently retain original EGFR mutation
profiles while demonstrating poor clinical outcomes.® ® Therapeutic strategies for SCC-transformed patients remain
inadequately investigated, with current expert consensus advocating chemotherapy regimens analogous to those used for

OncoTargets and Therapy 2025:18 803-809 803
Received: 19 January 2025 © 2025 Qiu et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
AT 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing the work

Accepted: 20 May 2025
Published: 18 July 2025

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-1851-5219
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Qiu et al

primary SCC.” Although immune checkpoint inhibitors (ICIs) in combination with chemotherapy represent the standard
treatment for advanced pulmonary SCC, their efficacy in SCC-transformed patients remains unestablished.

This study presents a case report of particular clinical significance: A patient with primary EGFR exon 19 deletion
(19del) mutant ADC receiving EGFR-TKIs underwent histologically confirmed transformation to EGFR wild-type SCC.
Following one cycle of chemotherapy, the patient experienced rapid progression of pulmonary lesions. A subsequent
switch to immuno-chemotherapy resulted in sustained regression of the pulmonary lesions. However, the patient
ultimately succumbed to progressive brain metastases, with an overall survival (OS) of 8 months following SCC

transformation.

Case Presentation

In November 2016, a 60-year-old male was admitted to the hospital presenting with cough and sputum production. The
patient had no history of tobacco use and no family history of cancer. Chest X-ray revealed a space-occupying lesion in
the left lung. A diagnosis of ADC was confirmed through transbronchial needle aspiration combined with biopsy and
immunohistochemistry (IHC) of the primary tumor (Figure 1). Next-generation sequencing (NGS) of the tumor tissue
revealed an EGFR exon 19 deletion (19del) mutation. Imaging data, including CT scans, demonstrated metastases from
the left upper mediastinal tumor to the bilateral lungs, left pleura, S4 segment of the liver, and the TS5 and T11 vertebrae.
Cranial MRI detected metastases in the left frontal lobe.

The patient began first-line treatment with gefitinib in January 2017. In March 2019, hematological genetic testing
showed no detectable mutations. The disease remained stable until May 2020, when CT scans revealed tumor progression
(Figures 2A-D). In response to this progression, a repeat NGS testing confirmed the presence of the EGFR T790M
mutation. The patient was then switched to osimertinib as second-line therapy. In January 2021, a mass approximately
60x40 mm was detected beneath the left clavicle, and CT scans revealed significant enlargement of the left upper lobe
tumor (Figure 2E), along with an increase in the lesion in the left temporal lobe compared to previous scans. Biopsy and
THC of the left clavicular mass found metastatic poorly differentiated SCC, but no EGFR driver mutations appeared
through the NGS of the tumor tissue.

Referring to the NCCN guidelines,” the patient was treated with carboplatin and docetaxel. However, after one cycle of
treatment, the left upper lobe tumor grew from 102x98 mm to 144x115 mm. In February 2021, the patient began receiving
tislelizumab coupled with carboplatin and docetaxel. CT scans conducted in April and June 2021 showed a partial response in
the pulmonary and left clavicular tumors (Figure 2F and G), but the brain metastases continued to progress (Figure 3).
Following multidisciplinary team consultation, the patient underwent palliative whole-brain radiation therapy delivering 30Gy
in 10 fractions. Metastatic lesions exceeding 1cm diameter received simultaneous integrated boost (SIB) to 40Gy/10 fractions,
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Figure | Hematoxylin and eosin staining and immunohistochemistry of tumor issue. (A) On November 30th 2016, pathology of the patient’s lung mass revealed infiltrating
adenocarcinoma (ADC) of the lung. Immunohistochemical staining results were as follows: 34BE|2(+), Ber-EP4(+++), CK20(+++), CK8/18(+++), NapsinA(+++), SP-A(+++),
TTF-1(+++), P40(-), p63(-). (B) A secondary pathological biopsy performed on January 5th, 2021, revealed poorly differentiated squamous cell carcinoma (SCC).
Immunohistochemical staining showed P40(+), P63(+), PD-LI(+; TPS = 75%), TTF-I(-), NapsinA(-), ALK(D5F3, -).
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Figure 2 Enhanced CT images of this patient during the treatment. (A—C) Following the identification of EGFR |9del mutation, the patient was treated with gefitinib, which
resulted in significant therapeutic efficacy. (D and E) After the gefitinib resistance, the patient declined chemotherapy and subsequently initiated osimertinib as a second-line
treatment (F and G) Osimertinib failed to elicit a response, and the tumor exhibited rapid growth. The treatment was switched to tislelizumab in combination with
chemotherapy, resulting in effective control of the lung tumor. * Parentheses denote the timeframes of therapeutic interventions. * Arrow indicates the location of the
tumor.

while subcentimeter metastases received SIB to 35Gy/10 fractions. The patient underwent a total of five courses of
tislelizumab combined with carboplatin and docetaxel. However, this regimen was poorly tolerated due to the patient’s
deteriorating physical condition, leading to its discontinuation. The patient was then provided with optimal supportive care for
the next three months and died in August 2021, with an OS of 8 months after SCC transformation. Ethics approval for this
study was obtained from the First Affiliated Hospital of Guangzhou University of Chinese Medicine (NO: 2023-016).
Institutional approval is required for the publication of case details and has been obtained. Written informed consent was
obtained from the patient’s wife for publication of this case report and accompanying images due to the patient’s passing.

Discussion

This case represents the first reported instance of EGFR-positive ADC undergoing transformation to EGFR-negative
SCC following acquired resistance. While SCC transformation after EGFR-TKI resistance has been previously
documented,” our case offers novel molecular insights and a unique therapeutic paradigm.

According to the NCCN guidelines,® platinum-based doublet chemotherapy is the standard first-line treatment for stage IV
lung SCC without driver mutations. As such, the patient in this case received a combination of docetaxel and carboplatin.
However, after one cycle, follow-up CT scans indicated progressive disease, suggesting that platinum-based doublet chemother-
apy may be ineffective in patients with transformed lung SCC. Several studies support the efficacy of immuno-chemotherapy
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Figure 3 Brain MRI of this patient across the treatment. (A and B) During gefitinib treatment, the patient’s brain metastases were well controlled. (C and D) Treatment
with tislelizumab combined with chemotherapy failed to control the progression of brain metastases. * Parentheses denote the timeframes of therapeutic interventions. *
Arrow indicates the location of the tumor.

over chemotherapy alone in NSCLC patients with brain metastases.'®'? Preclinical evidence suggests that chemotherapy can
enhance the effectiveness of immunotherapy by inducing immunogenic cell death and disrupting the tumor’s immune evasion
mechanisms."? Furthermore, immunotherapy has been shown to increase the permeability of the blood-brain barrier,'* thereby
facilitating the penetration of chemotherapy drugs into the brain and potentially improving the efficacy of combination
treatments.

Moreover, for NSCLC patients with EGFR-TKI resistance, emerging evidence suggests that immunotherapy may
offer potential therapeutic benefit, possibly due to variability in the tumor microenvironment (TME). At the time of initial
diagnosis, the TME in EGFR-positive NSCLC patients is typically characterized as a “cold” TME, which is less
responsive to PD-L1 inhibitors.'> However, EGFR-TKIs have been shown to remodel this environment, converting it
from a “cold” to a “hot” TME.'® This shift likely enhances the efficacy of immunotherapy by upregulating PD-L1
expression on tumor cells and increasing the infiltration of effector T cells following EGFR-TKI treatment.'”'* In
a study by Zhong et al*® patients with EGFR-sensitive mutations who failed EGFR-TKI therapy demonstrated improved
progression-free survival and objective response rates when treated with a combination of tislelizumab and platinum-
based doublet chemotherapy. The authors attributed these improvements to changes in the TME induced by the treatment.
Based on this rationale and the high level of PD-L1 expression in the present patient (TPS = 75%), we decided to
administer immunotherapy on top of chemotherapy given the current patient’s poor response to chemotherapy alone after

multidisciplinary therapeutic discussion.
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After two courses of immuno-chemotherapy, the patient’s primary lung tumor continued to shrink, while the
intracranial metastases showed further progression. This phenomenon, known as “dissociated response” (DR), occurs
in approximately 13.2% of NSCLC patients following immunotherapy.”' DR may serve as an independent factor
indicative of a better prognosis, and continued immunotherapy may lead to more favorable outcomes in such cases.?
Zhou et al*® demonstrated that, in patients with advanced NSCLC receiving ICIs, those who continued ICIs after
experiencing DR had significantly improved OS compared to those who did not continue treatment (10.63 vs 4.33
months, P=0.016). In light of this, the patient in this case was considered for further treatment with immuno-
chemotherapy after experiencing a DR. However, despite receiving three additional courses of treatment, the patient’s
intracranial metastases continued to grow while the lung tumor remained responsive. Ultimately, the patient could no
longer tolerate the treatment due to deteriorating physical condition, leading to discontinuation of therapy. After receiving
three months of optimal supportive care, the patient passed away.

Existing data indicate that patients experiencing SCC transformation generally exhibit poor prognosis, with a systematic
analysis of 14 patients demonstrating a median OS (mOS) of only 3.5 months.** A prior case report documented sustained
remission in a patient with SCC transformation following osimertinib resistance, achieved with pembrolizumab monotherapy,
ultimately resulting in a progression-free survival (PFS) and OS of 9 and 47 months, respectively.”> Notably, previous case
reports of SCC-transformed patients predominantly employed chemotherapy or targeted therapies. However, this case demon-
strates rapid progression of pulmonary lesions following one cycle of chemotherapy; A subsequent switch to immuno-
chemotherapy resulted in sustained regression of pulmonary lesions, despite concurrent suboptimal control of brain metastases.
Although this patient’s survival (8 months) proved substantially shorter than the 47-month reported in the aforementioned case,
this discrepancy likely reflects the unfavorable prognostic consequences of uncontrolled cerebral metastases. These collective
findings underscore the potential therapeutic utility of immuno-chemotherapy for managing pulmonary lesions in EGFR-TKI-
resistant SCC transformations. Furthermore, the discordant treatment responses between pulmonary and cerebral metastases
provide critical clinical insights into tumor heterogeneity and microenvironmental evolution during histological transformation.
Future research should further investigate strategies for controlling brain metastases to improve overall patient outcomes.

This patient’s case provides valuable insights into the complexities of cancer treatment, particularly in the context of targeted
therapies and metastases. The genomic changes (conversion from EGFR-positive to EGFR-negative status), pathological type
conversion (shift from ADC to SCC), and DR (incongruent response to immunotherapy between primary lung and intracranial
metastases) after receiving EGFR-TKISs are indicative of the dynamic nature of cancer progression. Here, tumor heterogeneity and
TME variability play a pivotal role in shaping treatment outcomes. Tumor heterogeneity is a critical factor in the failure of targeted
therapies like EGFR-TKIs. Tumor evolution often leads to clonal diversification, where genetically distinct subclones coexist
within a single tumor. As these clones evolve under selective treatment pressure, they can acquire different resistance mechanisms,
which can manifest as discordant responses in different metastases.”*?” For example, while the primary lung tumor may initially
respond to EGFR-TKI treatment in this case, certain subclones may develop resistance mechanisms, leading to progression in the
brain metastases, despite the drug being effective in other regions. The TME variability also significantly impacts the effectiveness
of cancer therapies.”® Different metastases, particularly in organs like the brain, can have distinct TMEs that influence tumor
behavior and response to treatment. Brain metastases, for instance, are known to exhibit unique features such as blood-brain
barrier challenges, altered immune cell infiltration, and an immune-suppressive environment. Studies?”>° have shown that
NSCLC brain metastases often have lower CD8+ T-cell infiltration and distinct PD-L1 expression profiles compared to primary
lung tumors, which can contribute to their resistance to immunotherapy. These findings may explain the observed discrepancy in
efficacy between extracranial and intracranial response in patients with brain metastases receiving PD-L1 blockade therapy.

These observations underscore the importance of considering tumor heterogeneity and TME variability in clinical treatment
decisions. In particular, treatments targeting EGFR may be effective for some subclones but not for others, depending on the
genetic profile and the specific TME of each metastases. This highlights the need for more personalized treatment strategies that
can account for both intra-tumor genetic heterogeneity and the unique characteristics of metastatic sites.

Conclusion
This case report describes the first documented transformation of EGFR-positive ADC to EGFR-negative SCC following
acquired resistance. Notably, while pulmonary lesions demonstrated rapid progression during first-line chemotherapy
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post-SCC transformation, subsequent implementation of an immuno-chemotherapy combination regimen induced sus-
tained tumor regression, accompanied by an 8-month survival duration post-transformation, underscoring the potential
therapeutic value of this approach for managing SCC-transformed lesions following EGFR-TKI resistance. Although the
patient ultimately succumbed to progressive brain metastases, the observed differential therapeutic response between
pulmonary lesions and intracranial metastases provides critical clinical insights into tumor heterogeneity and the dynamic
evolution of TME during histological transformation. These findings enhance our understanding of resistance mechan-
isms and inform the development of novel therapeutic strategies. Future investigations should focus on optimizing
targeted therapies, radiation modalities, and immunotherapeutic approaches for brain metastasis management to improve
overall survival. Furthermore, large-scale multicenter prospective clinical trials are warranted to validate the efficacy of
immuno-chemotherapy in EGFR-TKI-resistant patients with SCC transformation.
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