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o' OPEN ACCESS ABSTRACT
Small-cell lung cancer (SCLC) remains one of the most aggressive thoracic
Corresponding Author: malignancies and continues to pose major therapeutic challenges despite decades

of clinical research. Characterized by rapid doubling time, early dissemination,
marked genomic instability, and almost universal relapse after initial therapy,
SCLC has historically been associated with poor long-term survival outcomes. For
several decades, Platinum-Etoposide chemotherapy remained the standard
systemic treatment with only marginal improvements in survival. However, the
therapeutic landscape of SCLC has evolved substantially during the past decade
with the incorporation of immune checkpoint inhibitors, advances in radiotherapy,
emergence of DLL3-targeted therapies, and increasing understanding of molecular
biology and tumor heterogeneity. Chemo-immunotherapy with Atezolizumab or
Durvalumab combined with Platinum-Etoposide has become the global standard
first-line treatment for extensive-stage SCLC (ES-SCLC). More recently, DLL3-
targeted T-cell engagers such as Tarlatamab have demonstrated clinically
meaningful survival improvements in relapsed disease, representing a major
breakthrough in the post-Platinum setting. Simultaneously, molecular subtype
classification, circulating tumor DNA analysis, SLFN11-guided treatment
strategies, and modern radiotherapy approaches including hippocampal-avoidance
prophylactic cranial irradiation are contributing toward precision oncology in
SCLC. This review summarizes current treatment paradigms, evolving
biomarkers, recent therapeutic advances, radiotherapy developments, supportive
care strategies, and future directions in both extensive-stage and limited-stage
SCLC.
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INTRODUCTION

Small-cell lung cancer (SCLC) accounts for approximately 13-15% of all lung cancers worldwide and remains strongly
associated with chronic tobacco exposure (1). Biologically, SCLC is characterized by rapid tumor doubling time, high
proliferative activity, neuroendocrine differentiation, early metastatic dissemination, and profound genomic instability.
Compared with non-small-cell lung cancer (NSCLC), SCLC demonstrates significantly more aggressive clinical behavior
and substantially worse long-term outcomes.

At diagnosis, nearly two-thirds of patients present with extensive-stage disease involving distant metastases. Common sites
of metastasis include the liver, brain, bone marrow, adrenal glands, and bone. Untreated SCLC has a median survival of
only 2-4 months. Historically, even with treatment, median overall survival (OS) remained approximately 8—10 months
for extensive-stage disease and 15-20 months for limited-stage disease (2).

For more than three decades, Platinum-Etoposide chemotherapy remained the standard first-line treatment. Although
objective response rates exceeded 60—70%, most patients relapsed within months because of rapid emergence of therapeutic
resistance. Consequently, durable survival remained uncommon.
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The therapeutic landscape has changed significantly during the past decade. The addition of immune checkpoint inhibitors
to Platinum-based chemotherapy resulted in modest but clinically meaningful improvements in survival and established
chemo-immunotherapy as the standard first-line treatment for ES-SCLC (3-6). More recently, DLL3-targeted therapies
such as Tarlatamab have demonstrated survival superiority over chemotherapy in relapsed disease, representing one of the
most important advances in SCLC therapeutics in decades (7,8).

Simultaneously, major advances in understanding SCLC biology have identified therapeutically relevant molecular
subtypes, tumor microenvironment characteristics, DNA damage response vulnerabilities, and lineage plasticity
mechanisms (9-12). These discoveries are paving the way for biomarker-driven and precision oncology approaches.

This review discusses the current treatment paradigm and recent advances in systemic therapy, radiotherapy, molecular
biology, biomarkers, supportive care, and emerging therapeutic strategies in SCLC.

BIOLOGY AND GENOMIC LANDSCAPE OF SCLC

SCLC is characterized by one of the highest mutational burdens among solid tumors, largely because of chronic tobacco
carcinogen exposure. Despite this elevated tumor mutational burden, durable responses to immunotherapy occur only in a
minority of patients, suggesting that mutational burden alone does not adequately predict immune responsiveness.

The genomic hallmark of SCLC is near-universal inactivation of TP53 and RB1, observed in approximately 90% of tumors
(9). Loss of TP53 impairs apoptosis and DNA damage repair, while RB1 inactivation disrupts cell-cycle regulation and
promotes uncontrolled proliferation. Together, these alterations contribute to genomic instability, rapid growth kinetics,
and therapeutic resistance.

Additional recurrent molecular abnormalities include MYC amplification, PTEN loss, CREBBP mutations, EP300
alterations, and NOTCH pathway dysregulation. These molecular events contribute to tumor progression, lineage plasticity,
neuroendocrine differentiation, and immune evasion.

A particularly important feature of SCLC biology is intratumoral heterogeneity and lineage plasticity. Under therapeutic
pressure, tumors may transition between neuroendocrine and non-neuroendocrine states, facilitating acquired resistance.
This partially explains the transient nature of responses to chemotherapy and immunotherapy.

Another hallmark of SCLC biology is replication stress resulting from rapid proliferation and defective DNA repair
mechanisms. This creates therapeutic vulnerabilities involving PARP, ATR, CHK1, WEEL, and DNA-PK pathways.

MOLECULAR SUBTYPES OF SCLC
Recent transcriptomic analyses have identified four major molecular subtypes of SCLC based on dominant transcription
factor expression (10,11).

(a) SCLC-A (ASCL1 Dominant)
SCLC-A represents the classical neuroendocrine subtype and is characterized by high ASCL1 expression, elevated DLL3
expression, and BCL2 overexpression. This subtype demonstrates classical neuroendocrine morphology and may be
particularly susceptible to DLL3-targeted therapies and BCL2 inhibition.

(b) SCLC-N (NEUROD1 Dominant)
The SCLC-N subtype demonstrates NEUROD1 expression and MYC-driven biology. These tumors often exhibit
aggressive metastatic behavior and relative resistance to standard therapy. Potential therapeutic vulnerabilities include
Aurora kinase inhibitors and DNA damage response-targeted agents.

(c) SCLC-P (POU2F3 Dominant)
This subtype exhibits tuft-cell lineage characteristics and reduced neuroendocrine differentiation. It represents a
biologically distinct subgroup with potentially unique therapeutic vulnerabilities.

(d) SCLC-I (Inflammatory Subtype)
The inflammatory subtype demonstrates increased immune infiltration, interferon signaling, inflamed tumor
microenvironment characteristics, and reduced neuroendocrine differentiation. Emerging evidence suggests this subtype
may derive greater benefit from immune checkpoint inhibition.

Although these molecular classifications are not yet routinely used in clinical decision-making, they are increasingly
important in translational research and may eventually guide biomarker-driven therapy selection.

TUMOR MICROENVIRONMENT AND IMMUNE EVASION

The SCLC tumor microenvironment is generally highly immunosuppressive. Tumors demonstrate low expression of major
histocompatibility complex class | molecules, impaired antigen presentation, exclusion of cytotoxic T lymphocytes, and
infiltration by immunosuppressive cell populations such as regulatory T cells and myeloid-derived suppressor cells (12).
Expression of inhibitory immune checkpoints including TIGIT, TIM-3, and LAG-3 further contributes to immune evasion
and provides rationale for novel immunotherapeutic combinations targeting pathways beyond PD-1/PD-L1.
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Additionally, angiogenesis plays an important role in SCLC progression. Vascular endothelial growth factor (VEGF)
expression is frequently elevated and contributes to tumor growth, vascular permeability, and metastatic dissemination.
Anti-angiogenic approaches have therefore been explored in combination with chemotherapy and immunotherapy,
although definitive survival benefits remain limited.

Cancer-associated fibroblasts, macrophages, and inflammatory cytokines also contribute to tumor progression and
resistance mechanisms. Increasing understanding of the tumor microenvironment is expected to facilitate development of
more effective combination immunotherapy strategies.

FIRST-LINE THERAPY IN EXTENSIVE-STAGE SCLC

(A) Historical Standard: Platinum-Etoposide Chemotherapy
Before the immunotherapy era, Platinum-Etoposide chemotherapy represented the standard first-line treatment for ES-
SCLC for more than 30 years. Cisplatin or Carboplatin combined with Etoposide produced high initial response rates
approaching 60—-70%. However, progression-free survival remained short and nearly all patients eventually relapsed.

Carboplatin has become increasingly favored over Cisplatin in routine practice because of lower nephrotoxicity, reduced
emesis, better tolerability, and easier outpatient administration. Particularly in elderly patients and those with poor
performance status, Carboplatin-based therapy is often preferred.

Although response rates to chemotherapy are high, relapse almost invariably occurs because residual tumor clones rapidly
acquire resistance through multiple molecular mechanisms including lineage plasticity, altered apoptotic signaling, and
enhanced DNA repair.

(B) CHEMO-IMMUNOTHERAPY AS THE STANDARD OF CARE

(a) IMpower133 Trial
The phase 111 IMpower133 trial represented the first positive immunotherapy trial in ES-SCLC and fundamentally changed
the treatment landscape (3). Prior to this study, multiple immunotherapeutic approaches in SCLC had failed to demonstrate
meaningful survival improvements, and Platinum-Etoposide chemotherapy remained unchanged for decades.

IMpower133 randomized treatment-naive ES-SCLC patients to receive Carboplatin-Etoposide with either Atezolizumab
or placebo for four induction cycles followed by maintenance Atezolizumab or placebo. The study included patients with
treated asymptomatic brain metastases and ECOG performance status 0-1.

Median overall survival improved from 10.3 months to 12.3 months, while progression-free survival improved from 4.3
months to 5.2 months. Importantly, landmark survival analyses demonstrated persistent separation of survival curves and
durable benefit in a subset of patients (4). The hazard ratio for death was 0.70, representing a clinically meaningful
reduction in mortality risk.

Objective response rates were similar between treatment groups, highlighting that the major contribution of immunotherapy
was prolongation of response durability rather than increased initial tumor shrinkage. Duration of response was longer with
Atezolizumab-containing therapy, and a subset of patients experienced prolonged disease control exceeding two years.

Long-term follow-up from IMpower133 was particularly important because it demonstrated a sustained tail on the survival
curve, with approximately 12% of patients alive at 5 years. This represented one of the first indications that durable long-
term survival could be achieved in selected ES-SCLC patients treated with immunotherapy.

Subgroup analyses suggested benefit across most clinical subsets including patients with liver metastases, although
outcomes remained poorer in patients with high metastatic burden and poor performance status. Importantly, PD-L1
expression and tumor mutational burden were not consistently predictive of benefit.

The toxicity profile was generally manageable. Immune-related adverse events including rash, hepatitis, hypothyroidism,
and pneumonitis occurred infrequently and were usually manageable with standard immunosuppressive approaches. Rates
of treatment discontinuation because of adverse events remained acceptable.

IMpower133 established chemo-immunotherapy as the global standard first-line treatment for ES-SCLC and demonstrated
that immune checkpoint inhibition could meaningfully improve survival in this disease.

(b) CASPIAN Trial
The phase 111 CASPIAN trial further established chemo-immunotherapy as the standard first-line treatment for ES-SCLC
(5). The study evaluated Durvalumab plus Platinum-Etoposide compared with Platinum-Etoposide chemotherapy alone. A
third arm evaluating Durvalumab combined with Tremelimumab plus chemotherapy was also included.

Dr. Praloy Basu et al. Current Treatment Paradigm and Recent Advances in Small-Cell Lung Cancer. Int. J Med. Pharm. 334
Res., 7(3): 332-341, 2026



One of the major strengths of CASPIAN was its pragmatic design. Unlike IMpower133, the trial allowed investigator
choice of either Cisplatin or Carboplatin, thereby increasing applicability to routine clinical practice. In addition, up to six
cycles of chemotherapy were permitted in the control arm, reflecting real-world management patterns.

Median overall survival improved to 13.0 months in the Durvalumab arm compared with 10.3 months with chemotherapy
alone. The hazard ratio for death was 0.73, confirming a significant survival advantage with chemo-immunotherapy.

Importantly, updated analyses demonstrated sustained long-term benefit, with approximately 18% of patients alive at 3
years in the Durvalumab arm compared with only 5-6% in the chemotherapy-alone group (6). This reinforced the concept
that immunotherapy can produce durable disease control in a subset of ES-SCLC patients.

Benefits were observed across most predefined clinical subgroups including age, sex, smoking status, and presence of brain
or liver metastases. Similar to IMpower133, no robust predictive biomarker for benefit could be identified.

The CASPIAN trial also provided important insights into treatment tolerability. Rates of grade 3 or higher adverse events
were comparable between treatment groups. Immune-related toxicities including thyroid dysfunction, pneumonitis,
dermatitis, and hepatitis were generally manageable with established treatment protocols.

The Tremelimumab-containing arm failed to demonstrate meaningful survival improvement while increasing treatment-
related toxicity (13). Consequently, routine CTLA-4 blockade has not become part of standard therapy in ES-SCLC.

Together, IMpower133 and CASPIAN firmly established PD-L1 inhibitor-based chemo-immunotherapy as the
international standard first-line treatment approach in ES-SCLC.

(c) PRACTICAL CONSIDERATIONS IN FIRST-LINE MANAGEMENT
Choice between Atezolizumab-based and Durvalumab-based regimens is generally influenced by institutional preference,
availability, reimbursement, and physician familiarity because direct comparative studies are lacking.

Several clinical factors influence prognosis despite chemo-immunotherapy, including poor performance status, extensive
liver metastases, elevated lactate dehydrogenase levels, significant weight loss, and high metastatic burden.

Patients with untreated brain metastases often require individualized treatment planning involving integration of systemic
therapy and radiotherapy. Elderly patients and those with comorbidities may still derive benefit from chemo-
immunotherapy with appropriate toxicity monitoring.

Real-world studies have validated efficacy and tolerability of chemo-immunotherapy combinations outside clinical trials,
although outcomes remain poorer in frail patients.

Immune-related adverse events including pneumonitis, hepatitis, colitis, thyroid dysfunction, adrenal insufficiency, and
dermatologic toxicities require prompt recognition and multidisciplinary management.

(d) BIOMARKERS IN FIRST-LINE THERAPY
At present, no validated predictive biomarker reliably identifies patients most likely to benefit from immune checkpoint
inhibition in SCLC.

PD-L1 expression demonstrates limited predictive utility because of low expression levels, tumor heterogeneity, and
dynamic expression changes. Tumor mutational burden has also shown inconsistent predictive value in prospective studies.
Emerging evidence suggests that inflammatory SCLC-I tumors may derive greater benefit from immunotherapy because
of enhanced immune infiltration and interferon signaling.

Circulating tumor DNA kinetics are also being investigated as dynamic biomarkers of treatment response and early relapse
prediction. Rapid decline in ctDNA levels during treatment may correlate with improved outcomes.
Other emerging biomarkers under investigation include:
e SLFN11 expression
DLL3 expression
Tumor-infiltrating lymphocyte density
Gene expression signatures
Neuroendocrine differentiation markers

RADIOTHERAPY IN SCLC
(a) CONCURRENT CHEMORADIOTHERAPY IN LIMITED-STAGE DISEASE
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Concurrent chemoradiotherapy remains the cornerstone of treatment for limited-stage SCLC and offers the best opportunity
for cure.

Early thoracic radiotherapy initiation during the first or second chemotherapy cycle is associated with superior outcomes.
Hyperfractionated twice-daily thoracic radiotherapy demonstrated survival advantages in randomized studies, although
once-daily regimens remain widely used because of convenience and improved tolerability (14).

Modern radiotherapy techniques including intensity-modulated radiotherapy, image-guided radiotherapy, and volumetric
arc therapy have improved precision while reducing exposure to surrounding normal tissues.

Optimal radiation dose, fractionation schedules, and integration with immunotherapy continue to be areas of ongoing
research.

(b) CONSOLIDATIVE THORACIC RADIOTHERAPY IN ES-SCLC
The CREST trial demonstrated that consolidative thoracic radiotherapy improved intrathoracic control and long-term
survival in patients with ES-SCLC who responded to chemotherapy but retained residual thoracic disease (15).

Although randomized evidence in the chemo-immunotherapy era remains limited, thoracic radiotherapy continues to be
considered in selected responders with persistent thoracic disease after systemic therapy.

Potential benefits of consolidative thoracic radiotherapy include improved local control, delayed thoracic progression, and
possible enhancement of systemic immune responses through antigen release and immunogenic cell death.

Optimal patient selection, timing, radiation dose, and integration with immunotherapy remain areas of active investigation.

(c) PROPHYLACTIC CRANIAL IRRADIATION
Brain metastases are highly prevalent in SCLC because of the neurotropic nature of the disease. Historically, prophylactic
cranial irradiation (PCI) reduced intracranial relapse and improved survival in selected patients.

However, the Japanese randomized trial comparing PCI with MRI surveillance demonstrated no significant overall survival
advantage for PCI in ES-SCLC despite lower rates of brain metastases (16). Consequently, MRI surveillance has become
increasingly accepted in centers with access to high-quality neuroimaging.

In limited-stage disease, PCI continues to play an important role, particularly in patients achieving good response after
chemoradiotherapy.

(d) HIPPOCAMPAL-AVOIDANCE PCI
Neurocognitive toxicity remains a major limitation of PCI. Hippocampal-avoidance PCI significantly reduces memory
impairment and cognitive decline while maintaining intracranial disease control (17).

Modern planning techniques have facilitated increasing adoption of hippocampal-sparing approaches in contemporary
practice.
Additional strategies to reduce neurotoxicity include:
e Memantine administration
e Improved MRI surveillance
e Individualized patient selection
These approaches aim to preserve quality of life while maintaining intracranial disease control.

RELAPSED AND REFRACTORY SCLC
Relapsed SCLC remains one of the greatest therapeutic challenges in thoracic oncology. Patients are generally classified
as Platinum-sensitive relapse or Platinum-resistant relapse based on interval from completion of first-line therapy.

Platinum-sensitive relapse, generally defined as recurrence more than 90 days after treatment completion, is associated
with higher response rates and improved outcomes.

By contrast, Platinum-resistant relapse is associated with poor prognosis, low response rates, and limited treatment options.
Median survival after relapse remains poor, highlighting the need for more effective therapies.

(@) TOPOTECAN AND CYTOTOXIC CHEMOTHERAPY
Topotecan historically represented the only approved second-line therapy for relapsed SCLC. Both oral and intravenous
formulations demonstrated modest response rates and median survival of approximately six months (18).
However, hematologic toxicity including neutropenia, thrombocytopenia, and anemia frequently limits tolerability.
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Other cytotoxic options include Temozolomide, irinotecan, paclitaxel, and gemcitabine. Temozolomide may be
particularly useful in patients with brain metastases because of central nervous system penetration.

Platinum rechallenge remains appropriate in carefully selected Platinum-sensitive patients.

Despite these options, outcomes with conventional chemotherapy remain disappointing, underscoring the need for novel
therapeutic approaches.

(b) LURBINECTEDIN
Lurbinectedin received accelerated approval following phase Il data demonstrating response rates of approximately 35%
in relapsed SCLC (19).

The drug inhibits oncogenic transcription and promotes apoptosis. Although the randomized ATLANTIS trial failed to
demonstrate superior overall survival compared with standard chemotherapy, Lurbinectedin remains clinically useful
because of favorable toxicity profile, outpatient feasibility, and meaningful activity in selected patients.
Common toxicities include:

e  Myelosuppression

e Fatigue

e Nausea

e Elevated liver enzymes
Real-world evidence continues to support its role in relapsed disease (20).

(c) DLL3-TARGETED THERAPIES
DLL3 is highly expressed on SCLC cells while minimally expressed in normal tissues, making it an attractive therapeutic
target.
DLL3-targeted therapeutic approaches include:
e T-cell engagers
e Antibody-drug conjugates
e CAR-T therapy
e CAR-NK therapy
¢ Radiotheranostics
DLL3-directed imaging approaches may also facilitate non-invasive assessment of target expression.

(d) TARLATAMAB
Tarlatamab is a DLL3-CD3 bispecific T-cell engager that redirects cytotoxic T cells toward DLL3-expressing tumor cells.
The phase |l DeLLphi-301 trial demonstrated promising response rates and durable activity in heavily pretreated SCLC
(7). Subsequently, the phase Il DeLLphi-304 trial demonstrated superior overall survival compared with physician’s-
choice chemotherapy, representing the first therapy to improve survival beyond chemotherapy in relapsed SCLC (8).
Median overall survival exceeded 13 months, and patient-reported outcomes favored Tarlatamab.
This represents one of the most important therapeutic advances in SCLC in recent decades.
The durability of response observed with Tarlatamab has generated substantial enthusiasm regarding DLL3-targeted
immunotherapy strategies.

Toxicities of T-Cell Engagers
Cytokine release syndrome (CRS) and immune effector cell-associated neurotoxicity syndrome (ICANS) are characteristic
toxicities associated with T-cell engager therapy.

Most CRS events occur early during treatment initiation and are generally low grade.
Standard management includes:
e  Step-up dosing
e  Premedication
e Tocilizumab administration
e Corticosteroids
Early inpatient monitoring
Structured toxicity management protocols are essential for safe administration.
Education of healthcare teams and patients regarding early symptom recognition is critical.

() DNA DAMAGE RESPONSE TARGETING
Profound genomic instability and replication stress provide rationale for DNA damage response-targeted therapy in SCLC.
Q) PARP Inhibitors
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PARP inhibitors combined with Temozolomide have demonstrated encouraging activity, particularly in SLFN11-positive
tumors (21,22).

Potential mechanisms include impaired DNA repair and enhanced sensitivity to DNA-damaging agents.

(i) ATR Inhibitors
ATR inhibition has also been investigated extensively. However, randomized studies evaluating berzosertib combined with
Topotecan failed to demonstrate significant progression-free survival benefit (23).

(iii) Additional investigational approaches include:

e WEE1 inhibition

e CHK1 targeting

e DNA-PK inhibition
Biomarker-driven patient selection may improve outcomes with these strategies.

SUPPORTIVE CARE AND QUALITY OF LIFE
(a) Trilaciclib and Myelopreservation

Chemotherapy-induced myelosuppression remains a major challenge in SCLC management. Trilaciclib has demonstrated

reduction in severe neutropenia, transfusion requirements, and G-CSF use while preserving treatment efficacy (24,25).
(b) Symptom Management

Patients frequently experience severe symptom burden including:

Dyspnea

Fatigue

Cachexia

Pain

Neurologic complications

Early palliative care integration significantly improves symptom control and quality of life.

Smoking cessation remains critically important because continued smoking negatively impacts treatment outcomes and
pulmonary function.

Nutritional support, psychosocial care, pulmonary rehabilitation, and management of treatment-related toxicities are also
essential components of comprehensive SCLC care.

LIMITED-STAGE SCLC AND CONSOLIDATION IMMUNOTHERAPY

Historically, treatment advances in limited-stage SCLC were largely confined to optimization of chemoradiotherapy and
radiotherapy techniques. Despite aggressive multimodality treatment, relapse rates remained high and long-term survival
outcomes remained suboptimal.

The ADRIATIC trial therefore represented a landmark development in LS-SCLC management. This phase 111 randomized
study evaluated consolidation Durvalumab following concurrent chemoradiotherapy in patients with limited-stage SCLC
who had not experienced disease progression after definitive treatment (26).

Patients were randomized to receive Durvalumab, Durvalumab plus tremelimumab, or placebo following completion of
concurrent Platinum-based chemoradiotherapy. The rationale for the study was based on the hypothesis that
chemoradiotherapy could enhance antigen presentation and immune priming, thereby improving responsiveness to immune
checkpoint inhibition.

ADRIATIC demonstrated significant improvements in both progression-free survival and overall survival with
consolidation Durvalumab compared with placebo. Median progression-free survival was substantially prolonged, and
overall survival analyses demonstrated clinically meaningful reduction in mortality risk.

Importantly, the survival benefit appeared durable and was accompanied by acceptable toxicity. Although immune-related
adverse events including pneumonitis remain important concerns in the post-radiotherapy setting, overall tolerability was
manageable with standard monitoring and treatment protocols.

The study established consolidation Durvalumab as a new standard of care following definitive concurrent
chemoradiotherapy in LS-SCLC and represented the first major therapeutic advance in this setting in several decades.

ADRIATIC also provided important proof-of-concept evidence supporting integration of immunotherapy into earlier
stages of SCLC. Ongoing research is evaluating additional strategies including concurrent immunotherapy with
chemoradiation, novel checkpoint inhibitor combinations, and biomarker-driven patient selection.
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The success of ADRIATIC highlights the growing role of immunotherapy across the entire spectrum of SCLC management
and raises the possibility of further improvements in cure rates with optimized multimodality approaches.

EMERGING THERAPEUTICS AND FUTURE DIRECTIONS
The therapeutic landscape of SCLC is evolving rapidly.

DL L3 Therapeutic Ecosystem
Beyond Tarlatamab, several DLL3-targeted approaches are under investigation including:
Obrixtamig
HPN328
DLL3 antibody-drug conjugates
DLL3 CAR-T therapy
e DLL3 CAR-NK therapy
Radiotheranostic approaches utilizing DLL3 PET imaging may facilitate non-invasive target assessment and therapeutic
selection.

NOVEL IMMUNOTHERAPEUTIC TARGETS
Emerging strategies include:

e TIGIT inhibition

e TIM-3 blockade

e LAG-3 inhibition
CD47/SIRPa targeting

e Tumor microenvironment modulation
Combination immunotherapy approaches aim to overcome resistance mechanisms and improve durability of response.
Anti-angiogenic combinations, epigenetic therapies, and tumor microenvironment-directed approaches are also being
actively explored.

PRECISION ONCOLOGY IN SCLC
Precision oncology approaches are increasingly relevant despite historically limited biomarker-driven treatment options in
SCLC.

Potential future biomarkers include:
e SLFN11 expression
Molecular subtype classification
DLL3 expression
CtDNA Kinetics
Immune microenvironment signatures

Liquid biopsy technologies may facilitate:
e  Minimal residual disease monitoring
e Early relapse detection
e Dynamic response assessment
Acrtificial intelligence-based radiomics may further enhance treatment personalization.

Integration of molecular profiling into clinical trials is expected to accelerate development of individualized therapeutic
strategies.

CONCLUSION
SCLC has historically been associated with poor outcomes and limited therapeutic progress. However, major advances
during the past decade have transformed the treatment landscape.

Chemo-immunotherapy with Atezolizumab or Durvalumab combined with Platinum-Etoposide has become the standard
first-line therapy for ES-SCLC, while consolidation Durvalumab has improved outcomes in LS-SCLC. Most importantly,
DLL3-targeted therapies such as Tarlatamab represent a transformative advance in relapsed disease.

Ongoing progress will likely depend upon biomarker-driven therapeutic selection, rational combination therapies,
optimization of radiotherapy strategies, and development of precision oncology frameworks. Although significant
challenges remain, the future of SCLC management appears more promising than at any point in recent decades.
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