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Small-cell lung cancer (SCLC) is a neuroendocrine lung neoplasm that is almost

universally linked to tobacco exposure (1). It accounts for ~15% of all lung cancers, and

~150,000 new cases are diagnosed every year worldwide. For decades, SCLC has

symbolized stagnation in thoracic oncology. In contrast to non-small-cell lung cancer

(NSCLC), which underwent a metamorphosis with targeted and immune-based therapies

that translated into prolonged survival, SCLC remained a therapeutic desert. The reasons

are well known: rapid tumor growth, aggressive biology, and diagnosis at an extensive

stage in most patients. Screening fails to enable early detection, and even in limited-stage

SCLC (LS-SCLC), surgery is feasible in fewer than 5% of cases (2). Instead, most

patients with LS-SCLC are treated with concurrent chemoradiotherapy, which remains

the cornerstone of curative-intent management.

For decades, platinum-etoposide was the gold standard in first-line therapy for

extensive-stage SCLC (ES-SCLC) with an overall survival (OS) of less than 12 months

(2). This therapeutic stagnation earned SCLC the reputation of an orphan disease and a

graveyard for drug development. The only incremental progress before immunotherapy

came from radiotherapy in ES-SCLC and from prophylactic cranial irradiation (PCI) or

MRI brain surveillance. Consolidative thoracic radiotherapy in ES-SCLC improved

survival among patients who responded to chemotherapy (3). As more >50% of patients

eventually develop intracranial metastases, PCI has been used to reduce the risk of

symptomatic brain involvement (4). An active MRI surveillance offers an alternative

strategy for patients who do not receive PCI (5).

The landscape of SCLC began to shift with two pivotal developments. First, the

recognition of four molecular subtypes of SCLC, defined by transcriptional signatures,

provided the foundation for a more personalized approach: SCLC-A (ASCL1/ASH1),

SCLC-N (NEUROD1), SCLC-P (POU2F3), and the inflammatory subtype SCLC-I,

which appears most likely to benefit from immunotherapy with immune checkpoint

inhibitors (ICI) (6,7). Second, the introduction of ICI brought the first meaningful

advance in more than three decades (Figure 1). The addition of atezolizumab or

durvalumab to chemotherapy in ES-SCLC yielded only a modest median survival gain of

about two months. Still, it critically revealed something unprecedented: a survival tail of
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long-term responders (8,9). Building on this signal, subsequent studies suggested

additional benefit in both ES-SCLC and, for the first time, in LS-SCLC. The IMforte

study showed that the addition of lurbinectedin to atezolizumab as maintenance after

chemoimmunotherapy in ES-SCLC improves OS (10). In contrast, the ADRIATIC study

marked a true breakthrough in LS-SCLC, showing that durvalumab consolidation after

concurrent chemoradiotherapy improved OS by an impressive 22 months (11).

Despite the remarkable chemosensitivity of SCLC, responses are transient, and

relapse is nearly universal. Platinum rechallenges were an option for patients relapsing

after ≥6 months, whereas those relapsing within 90 days faced an abysmal prognosis. In

the second-line setting, topotecan and the CAV regimen (=cyclophosphamide,

doxorubicin, and vincristine) were for a long time the only widely used standards. At the

same time, newer agents such as lurbinectedin and amrubicin did not meaningfully

improve OS.

Replacing a one-size-fits-all approach with a precise, targeted strategy requires

first identifying a target that is highly expressed in SCLC and minimally present in

normal cells. The best example of such a target is Delta-like ligand 3 (DLL3). DLL3 is an

inhibitory Notch ligand that promotes cancer growth, invasion, and metastasis by

influencing Notch signaling pathways, making it a promising therapeutic target (12).

DLL3 is markedly overexpressed in various neuroendocrine cancers, particularly SCLC

(13). Thus, high DLL3 expression on the surface of cancer cells was described in > 80%

of SCLC cases, offering the first hint that target-directed therapy (antibody-drug

conjugates/ADC/ and T-cell engagers) might be feasible (1,14,15). Tarlatamab, a

bispecific T-cell engager (BiTE), recruits cytotoxic T cells to target DLL3-expressing

tumor cells, thereby inducing cancer cell destruction. In the randomized phase 3

DeLLphi-304 study, tarlatamab extended median OS to 13.6 months compared with 8.3

months for standard-of-care chemotherapy in second-line ES-SCLC (HR 0.60, p<0.001)

(16). Notably, DLL3 expression was not required for trial participation, and the study

population included patients with platinum-resistant disease, brain metastases, and a

majority (71%) with prior exposure to immunotherapy. The survival benefit was

consistent across subgroups, including these high-risk groups. Toxicity was manageable,
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with grade ≥3 adverse events being less frequent than with chemotherapy. Importantly,

new immune-mediated toxicities were observed: cytokine release syndrome in 56% of

patients (predominantly grade 1–2) and immune effector cell–associated neurotoxicity

syndrome (ICANS) in ~6%. Based on these practice-changing results, tarlatamab is now

considered a new standard of care in the second-line treatment of ES-SCLC.

Another promising and attractive target in the treatment of SCLC is B7-H3

(CD276), a member of the B7 family of immune checkpoint regulators. B7-H3 is a

protein that plays a key role in promoting tumor growth, metastasis, immune evasion, and

resistance to therapies (17). Its expression has been described in many cancers, including

SCLC (18,19). Consequently, B7-H3 has emerged as a promising therapeutic target in

SCLC. High expression of B7-H3 is associated with poor prognosis, and unlike DLL3,

whose expression varies across molecular subtypes, it is consistently and uniformly

overexpressed across all four SCLC subtypes (20). This biology provides a compelling

rationale for a high response rate to B7-H3-directed therapies. This rationale was strongly

supported by the phase 2 IDeate-Lung01 study, in which the ADC ifinatamab deruxtecan

(I-DXd) demonstrated unprecedented efficacy in heavily pretreated ES-SCLC (21).

Among patients who had received at least two prior lines of therapy (76% of whom had

prior immunotherapy), the 12 mg/kg dose cohort achieved a confirmed objective

response rate (ORR) of 54.8%, a median progression-free survival (PFS) of 5.5 months,

and a median OS of 11.8 months. I-DXd also achieved clinically relevant responses in

patients with brain metastases, a subgroup historically characterized by poor outcomes.

Based on these landmark results, the U.S. Food and Drug Administration (FDA) granted

I-DXd breakthrough therapy designation for heavily pretreated patients with ES-SCLC

(22).

Responses to both tarlatamab and I-DXd were observed irrespective of DLL3 and

B7-H3 expression levels (16,23). In contrast, when considering predictors of

chemoimmunotherapy benefit, DLL3 expression did not correlate with response, whereas

B7-H3 did (24). High B7-H3 expression appears to be associated with shorter survival

and impaired CD8⁺ T-cell function, underscoring its dual role as both a therapeutic target

and a potential prognostic biomarker.
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Taken together, these recent advances are substantially reshaping the therapeutic

landscape of SCLC. DLL3- and B7-H3–directed therapies represent complementary

breakthroughs, demonstrating unprecedented efficacy in the second and later-line therapy

for ES-SCLC. Beyond these, ADC targeting the transmembrane glycoprotein (Trop2) and

seizure protein 6 (SEZ6) are in development, suggesting that the long barren pipeline of

SCLC may finally be filling with active drugs (Figure 1). However, key challenges

remain, including optimizing sequencing and combinations to overcome rapid resistance

and expanding these approaches into the first-line setting. Equally important are

strategies to manage the unique toxicities of BiTEs and the development of predictive

biomarkers for better patient selection. Yet, the trajectory has shifted. After decades of

futility, relapsed SCLC is witnessing a double breakthrough: the field is finally

transitioning from uniform chemotherapy toward a precision medicine paradigm (Figure

1). For the first time, the story of SCLC no longer feels defined by despair but by

cautious optimism.
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FIGURE WITH LEGEND

Figure 1. Therapeutic evolution in small cell lung cancer (SCLC) from 1980 until mid-

2025.

Abbreviations: ADC, antibody–drug conjugates; Atezo – atezolizumab; ICI, immune

checkpoint inhibitors; CHT, chemotherapy; RT, radiotherapy; PE, cisplatin/etoposide;

PCI, prophylactic cranial irradiation; ES-SCLC, extensive stage small cell lung cancer;

IDxD, ifinatamab deruxtecan.


	EDITORIAL
	REFERENCES

