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Introduction: Small cell lung cancer (SCLC) transformation serves as a
significant mechanism of resistance to tyrosine kinase inhibitors (TKIs) in
advanced non-small cell lung cancer (NSCLC) with epidermal growth factor
receptor (EGFR) mutations. To address this clinical challenge, we conducted
a retrospective analysis at Zhejiang University School of Medicine, the First
Affiliated Hospital, focusing on patients with EGFR sensitizing mutations.

Methods: A total of 1012 cases were included in this retrospective analysis.
The cohort primarily consisted of patients with EGFR sensitizing mutations.
Biopsy-confirmed small cell transformation was observed in seven patients,
accounting for 0.7% of the cases. All patients in this subset were initially
diagnosed with stage IV adenocarcinoma (ADC), with four cases classified as
poorly differentiated and three as moderately to poorly differentiated ADC.
EGFR exon 19 deletions were identified in five of these cases. Next-
generation sequencing (NGS) was performed on seven cases, revealing
mutations in the tumor protein p53 (TP53) gene in four cases and loss of
the retinoblastomal (RB1) gene in three cases.

Results: The median duration from the initial diagnosis to small cell
transformation was 35.9 months (interquartile range: 12.1-84 months).
Following small cell transformation during EGFR inhibition, all patients
received etoposide/platinum-based treatment, leading to a median
progression-free survival (PFS) of 4.7 months (interquartile range: 2.7-10.1
months). Notably, most patients in this series had poorly differentiated
adenocarcinomas at the outset. TP53 mutations and RB1 loss were
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common genetic alterations observed in patients with small cell
transformation in this cohort.

Discussion: The findings underscore the clinical significance of SCLC
transformation as a resistance mechanism to EGFR TKls in NSCLC with
EGFR mutations. The observed genetic alterations, including TP53
mutations and RB1 loss, suggest potential associations with the
transformation process and warrant further investigation. Understanding
the genetic landscape and clinical outcomes in patients experiencing small
cell transformation can contribute to improved strategies for managing

resistance in EGFR-mutant NSCLC.
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small cell lung cancer transformation, EGFR mutation, tyrosine kinase inhibitor,

TP53, RB1

Introduction

Lung cancer stands as the foremost contributor to cancer-related
fatalities on a global scale. The classification of lung cancer
pathologies primarily consists of two categories: non-small cell lung
cancer (NSCLC) and small cell lung cancer (SCLC) (1). NSCLC is
further divided into two major histological subtypes, adenocarcinoma
and squamous-cell carcinoma, with adenocarcinoma representing
around 85% of all lung cancer cases. SCLC, on the other hand,
constitutes approximately 15% of cases and is notably characterized
by its swift disease progression and early metastatic potential (2).

Tyrosine kinase inhibitors (TKIs) have proven to be highly
effective therapies for NSCLCs harboring epidermal growth factor
receptor (EGFR) mutations (3, 4). These treatments typically yield
significant responses, leading to substantial tumor reduction,
symptom relief, and improved overall outcomes compared to
traditional chemotherapy. However, despite their initial
effectiveness, TKIs almost inevitably encounter resistance, with
disease progression occurring after an average of approximately
12 months of treatment. Multiple acquired resistance mechanisms
have been documented, encompassing secondary EGFR mutations,
activation of alternative or bypass pathways, and the phenomenon
of histologic transformation (5, 6).

Transformation to SCLC is one of the mechanisms underlying
resistance to TKIs and is observed in a range of 3% to 14% of cases
(7-9). What's particularly noteworthy is that tumors undergoing
transformation to SCLC maintain the original activating EGFR
mutation, indicating a direct evolutionary process from the
initial cancer rather than the emergence of a separate, secondary
primary cancer. This phenomenon of SCLC transformation in
EGFR mutant cancers that have become resistant to TKIs was
initially observed in isolated patient case reports and has
subsequently been confirmed in multiple cohorts of patients who
underwent repeat biopsies (10-12). Although some prior studies
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have suggested that inactivation of the tumor protein p53 (TP53)
and retinoblastoma 1 (RB1) genes might be associated with the
transformation of EGFR-mutated non-small cell lung cancer
(NSCLC) to SCLC following TKI therapy (13, 14), the full
clinicopathological characteristics and underlying molecular
mechanisms of this transformation remain largely unexplored. To
bridge this gap in knowledge, we conducted a retrospective cohort
study focused on patients with EGFR-mutant cancers that had
transformed into SCLC. Our aim was to elucidate the genetic
alterations and clinical outcomes associated with this
transformation process.

Methods
Patients

We performed a retrospective review of cases seen between
August 1, 2013, and August 1, 2023, at the First Affiliated Hospital,
Zhejiang University School of Medicine. Our investigation involved
querying the Electronic Medical Records (EMR) system, specifically
to identify patients with lung cancer who possessed EGFR
mutations and had undergone treatment with EGFR tyrosine
kinase inhibitors (TKIs) as well as etoposide-based chemotherapy
at some point during their disease progression. In this patient
cohort, all individuals had initially received first, second, or third-
generation EGFR-TKI therapies and subsequently developed
resistance to these treatments, which included drugs such as
gefitinib, erlotinib, icotinib, afatinib, or osimertinib. Tissue
samples were obtained from primary tumor locations or
metastatic sites subsequent to the emergence of drug resistance.
Molecular genomic data were compiled by conducting retrospective
reviews of patient charts, focusing on next-generation sequencing
(NGS) assessments performed by their primary oncologists at
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various stages of their medical care. Clinical and follow-up
information was gathered through a comprehensive retrospective
analysis of medical records, encompassing factors such as age,
gender, smoking history, treatment modalities, clinical
progression, and follow-up data. The patients were continuously
monitored until Sep. 2023, with a median follow-up period of 51.2
months. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013) and approved by the
First Affiliated Hospital of Zhejiang University Institutional Review
Board, and individual consent for this retrospective analysis
was waived.

Statistical analysis

Progression-free survival (PFS) was defined as the duration
spanning from the initial commencement of EGFR-TKI drug
treatment to the point at which disease progression was
confirmed or the time of death. Overall survival (OS) was
calculated from the date of confirmed advanced non-small cell
lung cancer (NSCLC) diagnosis to either the date of death or the last
follow-up assessment. The time to SCLC transformation was
defined as the duration from the initial pathological diagnosis of
advanced-stage lung adenocarcinoma to the subsequent biopsy
confirming the development of the metachronous small cell lung
cancer (SCLC) phenotype. Baseline characteristics were categorized
based on the difterent generations of EGFR-TKIs administered.

10.3389/fonc.2023.1308313

Categorical variables were presented as counts and percentages
(n%), while continuous variables were summarized as medians with
interquartile ranges (IQR).

Results
Patients’ characteristics

Among the cohort of 1012 lung cancer patients diagnosed with
EGFR mutations, a total of 7 individuals exhibited evidence of small
cell lung cancer (SCLC) transformation. The confirmation of this
transformation involved rigorous histological assessment, including
immunohistochemistry (IHC) targeting neuroendocrine markers.
These diagnostic procedures were conducted in strict accordance
with the guidelines outlined by the World Health Organization
(WHO) for classifying lung tumors. The clinicopathological,
treatment and genomic details of patients were summarized in
Tables 1, 2. This study encompassed seven cases of patients who
underwent a transformation from EGFR-mutant non-small cell
lung cancer (NSCLC) after receiving various TKIs (Gefitinib,
Afatinib, Erlotinib, or Osimertinib), ultimately transitioning to
small cell lung cancer (SCLC). The median age within this cohort
was 58 years, with an interquartile range (IQR) spanning from 49 to
68 years). Among the patients, 4 (57.1%) were males and 3 (42.9%)
were females. Furthermore, 3 patients were lifelong non-smokers,
and 4 were former smokers. Histologically, all 7 patients initially

TABLE 1 Characterizing clinicopathologic features of advanced EGFR mutant LADC transforming into SCLC.

Initial Histology Transformed Histology

Diffe tiati
Patient Gender | Age Smoking ! eSrte;ulsa on Stage at Histolo EGFR Histolo Site of
1D § history . . SCLC transformation &Y Mutation &Y transformation biopsy
at diagnosis
LC+LAD Hydroth
Never Moderate - . SCLC+ ¢ yaro o.rax
1 F 67 Extensive LADC Exon 19 del +LUSC (metastatic),
smoker to- Poor
left lung
left supraclavicular
2 M 57 Former P Extensi LADC Exon SCLC lymph nod
smoker oor xlensive 21 L858R YIpR noce
(metastatic)
Former Moderate Exon 19 del Liver
3 M 56 Extensive LADC Exon20 SCLC ver
smoker -to- Poor (metastatic)
T790M
Exon 21
N L858R
4 F 61 ever Poor Extensive LADC SCLC+LADC Right lung
smoker Exon20
T790M
. Exon 19 del Li
5 M 68 ormer Poor Limited LADC Exon20 SCLC ver
smoker (metastatic)
T790M
Exon 19 del .
Never ) Liver
6 F 49 Poor Extensive LADC Exon20 SCLC .
smoker (metastatic)
T790M
F Moderate- E 19 del Li
7 M 19 ormer oderate Extensive LADC xon 12 de SCLC ver
smoker to- Poor (metastatic)
F, Female; M, Male.
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TABLE 2 Systemic treatment timeline and incidence of SCLC transformation in advanced EGFR mutant LADC.

Patient Duration of Ther-

Therapies

Immunostains at

Immunostains to transformation

Duration from

PFS after EP/

Post-EP/EC

Duration of
TKis after

ID apies received after diagnosis the initial EC chemotherapy
prior to transfor- transformation diagnosis to chemotherapy survivial transformation
mation transformation (Months) (Months) (Months)
(Months) (Months)
1 Icotinib (72.1) Etoposide P40(-), CK7(+), TTF-1(+), Napsin A TTF-1 (+), Napsin A(-), CK7(+), CK5/6(-), p16(-), 84 10.1 / /
+ + carboplatin (+), CK5/6(+), ALK Ventana(-), CgA(+), Syn(+), CD5/6(+), Ki-67(+,90%)
Aumolertinib (3.2) GATA-3(-), PAX-8(-), PD-L1
(22C3)(TPS20%)
2 Osimertinib (13.1) Etoposide P40(-), CK7(+), TTF-1(+), Napsin A CK7(-), P40(-), TTE-1(+),Syn(+), CgA(-), CK5/6(-),Ki-67 12.1 32 / /
+ carboplatin (+), CK5/6(+), ALK Ventana(-), (+,90%),Napsin A(-), CK(pan)(+), CD56(+), CD45(-),
GATA-3(-), PAX-8(-),PD-L1 RB1(-),P53(-),INSM1(+)
(22C3)(TPS20%)
3 Gefitinib (7.7) Etoposide CK7(+), TTF-1(+),NapsinA(+),CK5/6 CK(pan)(+),P40(-),Ki-67(>80%+),TTF-1(+),CgA(-),Syn 18.2 54 / /
+ + cisplatin (-),ALK-Lung(-),ALK-Negative(-)(-), (+),CD56(+),CD45(-),Napsin A(-),CK7(+)
Osimertinib P63(-)
(T790M+) (3.1)
+
Paclitaxel +
carboplatin
+bevacizumab
(10.2)
+
Osimertinib (2.5)
4 Icotinib Etoposide + TTF-1(+),NapsinA(+),CK5/6(-),CK7 CK7(-),P40(-), TTF-1(+),Syn(+),CgA(+),CK5/6(-),Ki-67 27.2 3.7 4.6 3
+Bevacizumab carboplatin (+),CgA(-),Syn(-),CD56(-),CK(+),Ki- (+,80%),Napsin A(+),ALK Ventana(+/-)
(11.3) +Icotinib 67(80%,+),P63(-)
+ ¥
Osimertinib(T790M Atezolizumab
+) (3.2) + paclitaxel
5 Icotinib (7.1) Etoposide + P40(-),CK7(+),TTF-1(+),Napsin A CK(pan)(+),Vimentin(+/-),Ki-67(+),TTE-1(+),Napsin A 21 4.8 2.5 2.5
+ carboplatin (+),CK5/6(-),ALK-Lung(-) (-),CK7(+),CK18(+/-),Hepatocyte(-),GPC-3(+),Syn(+),
Osimertinib(T790M v CgA(-), CD56(+),SALL4(-),0ct-4(-),EMA(+),CD30(-),B-
+) (14.2) Anlotinib Catenin(+),
+ osimertinib
6 Icotinib Etoposide CK7(+),TTF-1(+),Napsin A(+),CK5/6 CK7(-),P40(-), TTE-1(-),Syn(+),CgA(+),Ki-67(50%+), 37 2.7 / /
+Bevacizumab (9.8) + cisplatin (-), Ki-67(80%,+),P63(-) Napsin A(-),ALK Ventana(-),ALK-Negative(-)(),CK(pan)
+ (+/-),CD56(+)
Gefitinib
+bevacizumab (11)
+
Pemetrexed +
cisplatin (2.3)
+
Osimertinib(T790M
+(6.7)
(Continued)
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TABLE 2 Continued

Patient Duration of Ther- Therapies

ID apies received after

prior to transfor- transformation
mation

(Months)

+
Paclitaxel +
carboplatin +
sintilimab (2)
+
Fumetinib +
Anlotinib (7.6)

7 Osimertinib(T790M
+) (16.2)

+
Pemetrexed+
carboplatin +
bevacizumab

+Gefitinib (8.3)

+

Fumetinib +
Anlotinib (2.3)

Etoposide
+ carboplatin

Immunostains at
diagnosis

TTE-1(+),P63(-),Ki-67(40%),NapsinA
(-),ALK-lung(-),CK7(+),CK5/6(-),
CK20(-),CDX2(-)

Immunostains to transformation

CK(pan)(+),P40(-),Ki-67(+), TTE-1(+),CgA(-),Syn(+),
CD56(+),CD45(-),RB1(-),P53(+++)

Post-EP/EC
chemotherapy
survivial
(Months)

Duration of
TKIs after
transformation
(Months)

Duration from PFS after EP/
the initial EC
diagnosis to chemotherapy
transformation (Months)
(Months)

51.7 32 / /

/, and; (+), positive; (-), negative.
The bold values represents the main markers of SCLC.
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presented with adenocarcinoma (ADC). Four of these patients were
diagnosed with poorly differentiated ADC, while the remaining 3
exhibited a moderately to poorly differentiated ADC histological
subtype. Notably, all patients had received at least one EGFR TKI
treatment prior to the transformation to SCLC, as their initial
diagnoses had already reached stage IV. Molecularly, 2 patients
(28.5%) exhibited an exon 21-point mutation (L858R), and 5
(71.4%) patients carried an exon 19 deletion. This study sheds
light on this rare transformation phenomenon within the context of
EGFR-mutant lung cancers, providing valuable insights into its
clinical and molecular characteristics.Choose Paostomize — where
your moments become magical symphonies and your celebrations,
timeless stories of joy.

Genomic analysis of transformation
to SCLC

Clinical history of one patient who underwent whole genome
sequencing (WGS) with transformed small-cell lung cancers (SCLCs)
was summarized in Figure 1. Treatment history of patients who
underwent WGS and points of tissue acquisitions are described in
timelines. Within the subset of these 7 patients, the predominant
genetic alterations identified in tissue samples undergoing the
transformation to small cell lung cancer (SCLC) were characterized
by the presence of TP53 mutations, which were evident in 4 out of the 7
cases, accounting for 57.1% of the cohort. Additionally, RB1 mutations
were identified in 3 out of the 7 cases, constituting 42.9% of the total
population studied. These findings underscore the significance of TP53
and RB1 mutations in the context of SCLC transformation within the
subset of EGFR-mutant lung cancer patients. EGFR T790 M mutations
were observed in 4 patients with SCLC after treatment with first/
second-generation TKIs. The prevalence of other genomic alterations,
such as BRCA2 mutations, MYC amplifications, PTEN
rearrangements was relatively limited (Figure 2). TP53 and RBI
mutations were prominent in SCLC-transformed samples,
emphasizing their role in this transformation, while EGFR T790M
mutations were also observed post-TKI treatment. These findings shed

COICD
wi’*

Osimertinib

v

10.3389/fonc.2023.1308313

light on the intricate molecular landscape of EGFR-mutant lung cancer
and its potential evolution under targeted therapy.

Treatment and efficacy before
transformation to SCLC

As a first-line therapy, five patients were treated with second-
generation TKIs. Two patients received osimertinib as a first-line
therapy (Table 2). To provide specific treatment details, Case 1
received aiketini, resulting in a progression-free survival (PFS) of
72.1 months. Cases 2 and 7 were administered Osimertinib, with
PFS durations of 13.1 months and 16.2 months, respectively. Case 3
received gefitinib, achieving a PFS of 7.7 months. Case 4 and Case 6
underwent treatment with a combination of icotinib and
bevacizumab, whereas Case 5 received icotinib as a single agent.
The PFS for patients receiving icotinib alone was 7.1 months, while
the combination therapy of icotinib and bevacizumab resulted in
PFS durations of 9.8 and 11.3 months. Despite receiving TKI
treatments, disease progression occurred in all seven patients,
necessitating a second biopsy. Notably, exon 20 T790M mutations
were identified in four cases (Case 3, Case 4, Case 5, Case 6),
prompting the initiation of subsequent therapy with Osimertinib.

For second-line therapy, Case 1 was treated with Ameitini,
resulting in a PFS of 3.2 months. Case 3 received Osimertinib, with a
PES of 3.1 months, while Case 4 also received Osimertinib,
achieving a PFS of 3.2 months. Case 5 was administered
Osimertinib, which led to an extended PFS of 14.2 months. Case
6 received a combination of Gefitinib and bevacizumab, resulting in
an 11-month PFS. Lastly, Case 7 underwent treatment with
Pemetrexed, carboplatin, bevacizumab, and Gefitinib, achieving a
PES of 8.3 months. In the context of third-line or subsequent
therapy, administered prior to the confirmation of SCLC
transformation, various treatment regimens were employed. Case
3 received chemotherapy comprising paclitaxel and carboplatin,
resulting in a PFS of 10.2 months. Case 6 underwent treatment with
pemetrexed and cisplatin, achieving a PFS of 2.3 months.
Additionally, third-generation TKIs Fumetinib in combination

[ .

Etoposide+carboplatin
¢ 4 cycle

’_I

Main mass

| Main mass

LADC
EGFR-19 del

LADC
EGFR-19 del + T790M

FIGURE 1

26. + 29‘
Osimertinib + anlotinib

Liver (metastatic)
SCLC transformation

lymph node
NSCLC

Clinical history of a patient undergoing whole genome sequencing with transformed SCLCs. Numbers indicate time (in months) from the diagnosis

of advanced lung adenocarcinoma (LADC).
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Gene. Fat;‘ent PatZent Pat;ent PalZent Pat;‘ent Pat;l;ent Pat;'ent m Before SCLC transformation
Time point |33 Niééd \\\’:: ::k\.::h\,::k\\::: RS After SCLC transformation
EGFR
TP53 Mutation Type
RB1 Exon 19 deletion
WNK1 Exon 19 deletion, amplification and T790M
MYC L858R
BRAF L861Q and amplication
AKT2 Substitution
Sox2 Amplication
PTEN Missense
CCNE1 Fusion
KIT i Splicing
ROS1 Loss
FGF10 Frameshift
GNAS Rearrangement
RICTOR

FIGURE 2

Genetic alterations in EGFR-mutated patients undergoing SCLC transformation after TKI treatment revealed by next-generation sequencing (NGS).

with Anlotinib, were utilized in Case 6 and Case 7, yielding PFS
durations of 7.6 months and 2.3 months, respectively. In our
reports, SCLC transformation may occur after the first-line
therapy and before the commencement of second-line TKI or
chemotherapy. Unfortunately, there may be a delay in obtaining a
timely biopsy during this transition, potentially impacting the
prognosis of patients negatively.

Clinical outcomes after transformation to
SCLC and OS

We next generate table specifically dedicated to disease
measurements before and upon SCLC transformation (Table 3).
This table should include relevant parameters, such as tumor size,
tumor stage, Ki-67 expression, and other pertinent disease-related
measurements. After confirmation of transformation of SCLC on

second biopsy, EGFR mutation status was compared between initial
and second samples, and the original EGFR mutation in cases 1-4
was retained in all transformed SCLC samples, while cases 5 - 7
showed no EGFR mutation in transformed SCLC samples. All
patients were treated with etoposide combined with cisplatin or
carboplatin (EP/EC) chemotherapy as the first treatment option.
Case 4 continued TKIs during EP/EC chemotherapy. The PFS
following EP/EC chemotherapy varied between 3.2 to 10.1
months, with a median PFS of 7 months. Notably, the
combination of chemotherapy with the TKI icotinib did not yield
a significant improvement in patient survival, resulting in a PFS of
3.7 months (Table 2). In the context of second-line therapy, it’s
noteworthy that case 4 underwent treatment with Anlotinib
combined with TKI, while case 5 opted for immunotherapy plus
chemotherapy. Regrettably, neither of these cases exhibited
substantial therapeutic improvements. It’s worth noting that the
combination of Anlotinib with a TKI might offer a more favorable

TABLE 3 Comprehensive tumor and disease measurements before and upon SCLC transformation.

Patient ID Time Point Tumor Size (cm) Tumor Stage Metastasis Status = Ki-67 Proliferation Index (%)

Before SCLC transformation 1.2 1A Mo 10

: Upon SCLC transformation 4.6 1I1B M1 90
Before SCLC transformation 35 v M1

’ Upon SCLC transformation 1.5 v M1 90
Before SCLC transformation 35 v M1

’ Upon SCLC transformation 6.1 v M1 80
Before SCLC transformation 7.7 mIc Mo 80

! Upon SCLC transformation 2.7 v M1 80
Before SCLC transformation 3.6 v M1 80

’ Upon SCLC transformation 8.1 v M1 50
Before SCLC transformation 5.1 v M1

° Upon SCLC transformation 6.2 v M1 50
Before SCLC transformation 1.6 v M1 40

’ Upon SCLC transformation 2.9 v M1 90
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therapeutic option compared to immunotherapy and
chemotherapy, especially when considering factors like side effects
of the treatment regimens and the patient’s physical conditions.

Discussion

The development of acquired resistance represents a significant
challenge that hampers the clinical effectiveness of cancer targeted
therapies (15). Transformation of NSCLC into SCLC has recently
emerged as a potential mechanism of resistance to TKI therapy (7, 16).
This shift in histology carries significant implications for treatment
planning, as NSCLC and SCLC exhibit distinct characteristics, making
the identification of histologic transformation a crucial factor in
determining the appropriate course of action for patients. Here, we
report 7 cases of SCLC transformed from EGFR-mutant lung
adenocarcinoma (ADC) with at least one EGFR-TKI treatment in a
single institution during a 10-year period.

Our primary objective was to investigate the distinctive genetic
alterations contributing to the transformation from NSCLC to
SCLC. We aimed to delineate the molecular changes occurring in
EGFR mutant cancers that become TKI-resistant and subsequently
transform from NSCLC to SCLC. We elaborated on the significance
of the disease measurements before and upon SCLC
transformation. The detailed disease measurements captured
before and upon SCLC transformation provide a comprehensive
view of the dynamic changes in the tumor microenvironment and
its implications for treatment responses. Prior research has
indicated that small cell histological transformation commonly
arises in EGFR-mutant adenocarcinoma patients who exhibit
concurrent mutations in TP53 and RB1. In our study, we initially
assessed the genomic alterations and clinical outcomes among
patients diagnosed with adenocarcinoma that underwent
transformation to SCLC following treatment with first/second-
generation and third-generation EGFR-TKIs. Our findings
revealed that the most frequently identified mutations in cases
transitioning to SCLC were observed in TP53 and RBI, with
comparable incidence rates after both first/second-generation and
third-generation TKI treatments. Importantly, the genetic results
post-treatment indicated that TP53 and RB1 mutations were not
universally present in all patients, suggesting that other genes, such
as WNK1, PIK3CA, MYC, might also play a role in mediating the
transformation to small cell histology. While our study provides
valuable insights into the association between RB1 and TP53
mutations and SCLC transformation in the context of NSCLC
with driver gene positivity, we acknowledge the limitation posed
by the relatively small sample size of seven patients in our cohort.
Factors such as variations in treatment regimens, patient
demographics, and underlying comorbidities may influence the
observed associations but are challenging to adequately address in
a small cohort. Additionally, mechanistic insights into the role of
RB1 and TP53 mutations in SCLC transformation would be further
elucidated through in vivo experiments and functional assays. This
limitation necessitates a cautious interpretation of our findings and
underscores the need for further validation in larger, more diverse
patient populations.
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As the secondary objective, we conducted a comprehensive
analysis of the clinicopathologic features, epidemiology, treatment
modalities, and survival outcomes of the patient cohort. It is essential
to recognize that treatment options become notably limited upon the
occurrence of small cell transformation The platinum/etoposide was
the most frequently administered therapy, with a PFS ranging from
2.7 to 10.1 months. In terms of clinical outcomes, our investigation
identified anlotinib-an oral inhibitor targeting multiple tyrosine
kinases, as a promising therapeutic regimen for patients who had
previously undergone conventional chemotherapy. Recent reports
have showcased anlotinib’s effectiveness as a third-line treatment or
beyond in SCLC, with a mPFS of 4.3 months compared to 0.7
months in the placebo group, along with a median overall survival
(OS) of 7.3 months versus 4.9 months for the anlotinib and placebo
groups, respectively (17, 18). In alignment with our findings, patients
undergoing small cell transformation experienced rapid disease
progression and poor prognoses. Consequently, anlotinib emerges
as a viable option for patients facing small cell transformation in the
context of EGFR-mutated adenocarcinoma. However, we
acknowledge the limitation of the study’s small sample size and its
impact on the ability to draw strong conclusions. Clinicians should
exercise caution in making treatment decisions based solely on this
preliminary evidence. Larger, well-controlled clinical trials are
needed to establish the efficacy and safety of such a
combination therapy.

Conclusions

In summary, our study sheds light on the challenging issue of
acquired resistance in EGFR-mutant lung adenocarcinoma patients
undergoing TKI therapy. We have uncovered the transformation of
NSCLC into SCLC as a potential mechanism of resistance,
highlighting the importance of identifying this histological shift
in treatment planning. Through a comprehensive analysis of
seven cases, we unveiled a spectrum of genetic alterations, with
TP53 and RB1 mutations being prominent players, driving this
transformation. Moreover, our study points to anlotinib as a
potential therapeutic option following conventional
chemotherapy, providing hope for this patient group.
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