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Introduction
Small-cell lung cancer is a high-grade neuroendocrine carcinoma 

notorious for aggressive behavior: doubling times of weeks, early 
widespread metastases, and dismal long-term survival. Historically, 
platinum-etoposide chemotherapy and radiotherapy constituted 
the only effective modalities, with initial response rates of 60–70% 
followed by rapid relapse. Unlike NSCLC, no targeted therapies 
existed—until the advent of immune checkpoint inhibitors and 
transcriptional profiling has begun to define actionable subtypes.1 
This review synthesizes key advances from 2015 to 2025, guiding 
clinicians through evolving epidemiology, molecular pathology, 
paraneoplastic syndromes, multidisciplinary treatment, and future 
directions.2

Table 1 IMpower133 Trial

Endpoint Atezolizumab 
+ Chemo

Chemo 
Alone P-Value

Median OS (months) 12.3 10.3 0.007
1-year OS (%) 51.7 38.2 _
Median PFS (months) 5.2 4.3 0.02

Table 2 CASPIAN Trial

Endpoint Durvalumab + 
Chemo

Chemo 
Alone P-Value

Median OS (months) 13 10.3 0.0047
2-year OS (%) 22.2 14.4 _
Median PFS (months) 5.1 5.4 NS

Frequency and Its Relationship with Smoking
Incidence & Trends: SCLC incidence peaked in the 1980s and 

has since declined by ~30% in North America and Europe, reflecting 
tobacco control measures. Smoking Link: >95% of cases occur in 
current/former smokers; risk correlates with pack-years. Rare in 

never-smokers. Global Burden: In regions with rising tobacco use 
(e.g., Eastern Europe, parts of Asia), incidence remains stable or 
increasing, underscoring the need for global prevention. Screening 
Implications: Unlike NSCLC low-dose CT programs, no dedicated 
SCLC screen exists; high relapse risk once lesions appear.3

Pathology, Molecular Oncology, and Genetics
Histology: Sheets of small blue cells, scant cytoplasm, fine “salt-

and-pepper” chromatin, high mitotic index. Neuroendocrine markers: 
synaptophysin, chromogranin A, CD56. Genetics: Nearly universal 
TP53 and RB1 inactivation; MYC amplifications in ~20%.

Molecular Subtypes:4

a.	 SCLC-A (ASCL1): Classic neuroendocrine; potential DLL3 
target.

b.	 SCLC-N (NEUROD1): More mesenchymal; aggressive.

c.	 SCLC-P (POU2F3): Non-neuroendocrine tuft-cell phenotype; 
chemo-refractory.

d.	 SCLC-Y (YAP1): Low neuroendocrine markers; immunologically 
“hot.”

Therapeutic Implications: DLL3-directed bispecifics (tarlatamab, 
Imdelltra), PARP/ATR inhibitors for DNA-repair defects, BCL2/
XIAP antagonists, epigenetic modulators.5

Clinical Presentation
Symptoms: Persistent cough, dyspnea, chest pain, hemoptysis, 

constitutional (weight loss, fatigue).6 Stage at Diagnosis: ~30% 
limited-stage (LS), ~70% extensive-stage (ES). Metastatic Patterns: 
Liver (45%), bone (40%), brain (40%), adrenal (35%), lymph nodes. 
Prognosis: Untreated ES median survival 2–4 months; LS with 
chemoradiation 16–20 months.7
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Abstract

Background: Small-cell lung cancer (SCLC) accounts for ~15% of lung malignancies. 
Characterized by rapid dissemination and early relapse, it has historically lacked biomarker-
driven therapies.

Methods: We reviewed pivotal epidemiologic data, molecular insights, clinical 
presentations, paraneoplastic phenomena, and developments in surgery, radiotherapy, 
systemic therapy (chemotherapy, immunotherapy, targeted agents), and CNS management 
published 2015–2025. Tables summarize IMpower133 and CASPIAN trial outcomes.

Results: Tobacco exposure remains the dominant risk factor (>95%). SCLC exhibits TP53/
RB1 loss and four molecular subtypes (ASCL1, NEUROD1, POU2F3, YAP1). First-line 
chemo-immunotherapy (platinum-etoposide + PD-L1 inhibitor) improved median OS to 
~12–13 months. Lurbinectedin and DLL3-targeted bispecifics (tarlatamab, Imdelltra) show 
promise in relapsed disease. Prophylactic cranial irradiation (PCI) reduces CNS metastases 
but is balanced against neurotoxicity.

Conclusions: The last decade has yielded modest yet meaningful advances in SCLC 
biology and therapy. Future efforts must focus on molecular stratification, CNS-active 
agents, and novel immunologic approaches.
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Paraneoplastic Syndromes
SIADH: 10–15%; can cause severe hyponatremia, seizures. 

Ectopic Cushing’s (ACTH): 2–5%; hypertension, hypokalemia, 
hyperglycemia. Lambert-Eaton Myasthenic Syndrome: ~3%; 
presynaptic Ca²⁺-channel antibodies; paradoxically longer OS. Others: 
Neurologic (paraneoplastic cerebellar degeneration), dermatologic 
(dermatomyositis).8-10

Treatments
Surgery

a.	 Indication: T1-2N0M0 (<5% of cases).

b.	 Approach: Lobectomy + mediastinal nodal dissection + adjuvant 
platinum-etoposide.

c.	 Outcomes: 5-year OS ~50% in highly selected patients.

Radiotherapy

a.	 LS Disease: Concurrent chemoradiotherapy (45 Gy BID ×3 
weeks) yields 5-year OS 26%. Early TRT (cycle 1–2) is superior.

b.	 ES Disease: Consolidative thoracic RT improves 2-year OS (13% 
vs 3%).

c.	 Prophylactic Cranial Irradiation (PCI):

i.	 LS: reduces brain mets from 59% to 33% at 2 years; OS benefit 
~5%.

ii.	 ES: conflicting data; MRI surveillance now an alternative to 
mitigate neurotoxicity.11-15

Medical Treatment

First-Line Chemotherapy + Immunotherapy:

i.	 IMpower133 (atezolizumab + carboplatin/etoposide) ➔ median 
OS 12.3 vs 10.3 months.16

ii.	 CASPIAN (durvalumab + platinum/etoposide) ➔ median OS 
13.0 vs 10.3 months.17

Second-Line & Beyond:

i.	 Lurbinectedin: ORR 35% in sensitive relapse; median OS 9.3 
months.18

ii.	 Bispecifics: Tarlatamab (DLL3×CD3) ORR 20%; Imdelltra 
improved OS by 40% vs chemotherapy.19,20

iii.	 Emerging Agents: PARP inhibitors (niraparib, olaparib), ATR 
inhibitors, BCL2 inhibitors, antibody-drug conjugates (ADCs).21

Management of Brain Metastases
Incidence: ~40–50% of patients develop CNS mets. Prevention: 

PCI in responders; MRI every 3 months alternative. Treatment: SRS 
for limited lesions; WBRT reserved for multiple mets; emerging 
CNS-active systemic therapies under trial.22-29

Current Status
OS Gains: First OS improvement in decades to ~12–13 months 

in ES.30-35 Quality of Life: Immunotherapy adds manageable toxicity; 
neurocognitive impacts of PCI under scrutiny.36,37 Unmet Needs: 
Predictive biomarkers, durable responses, management of chemo-
resistant clones.37,38

Future Perspectives
Molecular Stratification: Prospective trials by subtype (SCLC-A 

vs -N vs -P vs -Y). Novel Immunotherapies: T-cell engagers, CAR-T, 
oncolytic viruses. Precision Medicine: ctDNA for minimal residual 
disease; early detection. CNS-Protection: Hippocampal-sparing PCI; 
CNS-penetrant drugs (small-molecule inhibitors).39,40

Conclusions
The past decade has ushered in the first substantive advances for 

SCLC—immune checkpoint inhibitors, transcriptional subtypes, and 
novel agents like lurbinectedin and bispecifics. While median survival 
remains under 15months in ES, a paradigm shift toward biology-
driven therapy and CNS-focused strategies offers hope. Continued 
global collaboration and translational research are imperative to turn 
modest progress into sustained cure. 
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