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Clinical Question Box
What is the suggested regimen for treating limited-disease small-cell lung cancer?

Etoposide-platinum combined with concurrent radiation therapy remains the standard treat-
ment for limited-stage small-cell lung cancer. Adding maintenance Durvalumab has shown
improvements in overall survival and progression-free survival compared to the traditional
etoposide-platinum regimen alone, without an increased risk of adverse events. Maintenance
Durvalumab, therefore, presents a promising alternative to conventional chemotherapy options
for eligible patients, while evidence supporting other combination therapies remains limited.

Abstract

Introduction: Limited-disease small-cell lung cancer (LD-SCLC) is an aggressive form of lung cancer
with a poor prognosis, and standard treatments provide limited survival benefits. Current approaches
often combine platinum-based chemotherapy with etoposide and radiation therapy. The integration
of immune checkpoint inhibitors (ICIs) is currently under investigation to improve outcomes in LD-
SCLC. Methods: This network meta-analysis adhered to PRISMA guidelines to compare randomized
controlled trials evaluating chemotherapy, chemoradiation, and chemoradiation plus ICIs in LD-
SCLC. Relevant studies were identified through database searches, and data were extracted for overall
survival (OS), progression-free survival (PFS), and adverse events (AEs). Mean differences (MD) and
odds ratios (OR) were analyzed using R’s meta-analysis packages. Results: Four studies met the inclu-
sion criteria, examining the Etoposide-Platinum with Durvalumab (EP_DUR), Etoposide-Lobaplatin
(EL), Paclitaxel-Etoposide-Cisplatin (TEP), and Etoposide-Cisplatin followed by Irinotecan-Cisplatin
(EP_IP) regimens, all in combination with radiation therapy. The EP_DUR regimen demonstrated
significant improvements in OS and PFS compared to EP alone, with an MD of 4.2 months for OS
(95% confidence interval [CI]: 1.01, 7.39) and 8.2 months for PFS (95% CI: 6.52, 9.88). The OR for
AEs was 1.02 (95% CI: 0.68, 1.51). Although both the EL and TEP regimens showed gains in OS,
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these were not statistically significant. The EP_IP regimen was associated with the lowest risk of AEs,
with an OR of 0.41 (95% CI: 0.20, 0.83). Conclusion: EP_DUR demonstrated survival benefits and
a favorable safety profile, positioning it as a promising option for LD-SCLC. Future studies should
continue to explore ICI combinations to optimize patient outcomes further.
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Introduction

Small-cell lung cancer (SCLC), though representing only 10%-15% of lung cancer diagnoses, is
known for its highly aggressive nature.! Limited-disease SCLC (LD-SCLC) is typically defined as
cancer confined to the hemithorax, including ipsilateral hilar, bilateral mediastinal, and bilateral
supraclavicular lymph node metastases.? Despite its lower prevalence, SCLC’s rapid progression and
early spread contribute to a poor prognosis. Mortality remains high, with a median survival of
16 to 24 months and a 5-year survival rate of roughly 14% for LD-SCLC due to its fast growth
and resistance to conventional treatments.’ Consequently, LD-SCLC presents significant treatment
challenges, underscoring the urgent need for more effective therapies to improve both survival and
quality of life.*

Chemotherapy has long been the cornerstone of SCLC treatment, commonly involving platinum-
based combinations, such as cisplatin or carboplatin with etoposide, to exploit the tumor’s initial
sensitivity to these agents.> Although chemotherapy can help reduce tumor size and alleviate
symptoms, its impact on prolonging survival in LD-SCLC remains limited, with recurrences often
occurring within months.® Radiation therapy, particularly thoracic radiation, has also become integral
to managing LD-SCLC.” The combination of chemotherapy and radiation, or chemoradiation, is
the standard treatment for LD-SCLC, with ongoing research aimed at evaluating the benefits of
concurrent versus sequential administration.® When combined with chemotherapy, radiation provides
a survival advantage by improving local tumor control. However, determining the optimal schedule,
dosage, and combination of these therapies remains a central focus of current research, as radiation
can intensify the adverse effects associated with chemotherapy.’

The introduction of immunotherapy has opened a new chapter in the treatment of SCLC, with
ICIs targeting the programmed cell death-1 (PD-1) and programmed death-ligand 1 (PD-L1) path-
ways gaining traction.'® ICIs have shown promising results in extensive-disease SCLC (ED-SCLC),
improving survival outcomes when added to standard chemotherapy regimens.!! Integrating ICIs with
chemoradiation has emerged as a strategy to enhance anti-tumor immune responses while maintaining
control over local diseases.!? Although their use in LD-SCLC is less well-studied, early findings suggest
that ICIs may be beneficial when combined with other treatments.!> However, challenges remain in
defining the optimal application of ICIs within the SCLC treatment framework, including the need to
manage immune-related side effects and the variability in patient responses, necessitating additional
research.!%!> Furthermore, combining ICIs with chemoradiation presents added challenges related to
safety and administration timing, as overlapping toxicities and uncertain survival benefits continue to
be concerns. %17

Cheng et al. conducted a randomized controlled trial (RCT) assessing the efficacy of maintenance
Durvalumab following chemoradiation therapy in LD-SCLC, highlighting a potential shift in the
treatment approach.'® This network meta-analysis was conducted to evaluate the efficacy and safety
of combining ICI with chemotherapy in various treatment regimens for LD-SCLC. The study hypoth-
esizes that integrating ICIs with chemotherapy may enhance therapeutic outcomes by leveraging both
the direct cytotoxic effects of chemotherapy and the immune-mediated tumor suppression provided
by ICIs. The primary objective is to identify the most effective and safe regimens by quantitatively
comparing the benefits and risks of each approach. This analysis aims to offer robust, evidence-
based recommendations for optimizing treatment selection in LD-SCLC, ultimately supporting the
development of more personalized and effective patient care strategies.
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Methods

Protocol and Registration

This systematic review and network meta-analysis adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines, including the PRISMA extension for
network meta-analyses.!® The study protocol was registered in the University Hospital Medical Infor-
mation Network (UMIN) database (Registration number: UMIN000055948), ensuring compliance
with predefined inclusion criteria, outcomes, and analysis methods.2?

Eligibility Criteria

The inclusion criteria were as follows: 1) RCTs evaluating the efficacy and/or safety of treatments; 2)
patients with LD-SCLC; 3) use of chemoradiation therapy; and 4) at least one arm utilizing a platinum
agent combined with etoposide. The exclusion criteria were: 1) studies involving adjuvant medications
without a direct anti-tumor effect; 2) trials in which any treatment arm included fewer than 15 patients;
and 3) studies from which efficacy or safety data could not be extracted.

Search Strategy

A comprehensive search was conducted across multiple databases, including PubMed, Embase,
Cochrane Library, and Web of Science, covering publications from January 1, 2000 to October 30,
2024. Additionally, the reference lists of relevant studies and review articles were manually screened to
identify additional eligible studies. The search strategy was developed with input from an information
specialist to enhance sensitivity and specificity. Terms such as “((limited disease) OR (limited stage))
AND ((small cell lung cancer) NOT (non-small cell lung cancer))” were used to identify patient
populations. In contrast, “(((chemoradiation) OR (chemotherapy)) OR (radiation therapy)) OR
(irradiation)” identified interventions. “(Randomized controlled trial) OR (RCT)” was included to
specify the study design.

Study Selection

Titles and abstracts were independently screened for relevance by two reviewers, followed by a full-
text review of studies that seemed eligible. Any discrepancies were resolved through discussion or by
consulting a third reviewer. Studies meeting the predefined eligibility criteria were included, and the
study selection process is summarized in a PRISMA flow diagram (Fig. S1).

Data Collection Process

Data extraction was conducted independently by two reviewers using a standardized form. The
collected information included study details (author, year, sample size, country), patient demographics
(age, gender), intervention specifics (type and dosage of chemotherapy, radiation regimen, ICIs used),
and outcomes (overall survival (OS), progression-free survival (PFS), and adverse events (AEs)).
Disagreements were resolved through discussion or by consulting a third-party reviewer.

Risk of Bias Assessment

The risk of bias for each included study was assessed independently by two reviewers using the
Cochrane Risk of Bias tool for randomized trials. Bias was evaluated across multiple domains, includ-
ing random sequence generation, allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data, and selective reporting. Studies were
categorized as low, unclear, or high risk of bias. Any disagreements were resolved by consensus.

Data Synthesis and Statistical Analysis

The network meta-analysis was conducted to estimate the relative efficacy and safety of treatment
regimens using the “meta” and “netmeta” packages in R. Not all studies provided hazard ratios (HRs)
for OS and PFS; therefore, the MD with a 95% confidence interval (CI) in OS and PFS between
different treatments was compared as the primary effect measure. In contrast, the odds ratio (OR) was
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used for categorical safety outcomes related to severe AEs. A random-effects model was employed to
account for heterogeneity across studies. Direct and indirect comparisons between treatment regimens
were synthesized, and inconsistency between direct and indirect evidence was evaluated using a node-
splitting approach. Surface Under the Cumulative Ranking (SUCRA) scores ranked the treatment
regimens based on their efficacy and safety profiles.

Quality of Evidence

The Grading of Recommendations Assessment, Development, and Evaluation (GRADE) approach
was employed to assess the certainty of evidence across each outcome. Evidence quality was rated as
high, moderate, low, or very low based on factors such as study limitations, consistency of results,
indirectness of evidence, imprecision, and publication bias.

Results

Characteristics of Included Studies

A search across four databases identified 1,458 articles. After removing duplicates (237), conducting
the first screening (1,099), and completing the second screening (118), four studies were ultimately
included in the final analysis (Fig. S1). The characteristics of these studies are summarized in Table 1.
Conducted in various countries, the studies differ in sample sizes, participant demographics, and
the specific drug combinations used in each treatment arm. The analysis compared the effects of
Etoposide, platinum, and Durvalumab maintenance (EP_DUR); Etoposide and Lobaplatin (EL);
Paclitaxel, Etoposide, and Cisplatin (TEP); and Etoposide and Cisplatin followed by Irinotecan and
Cisplatin (EP_IP) regimens with radiation therapy against the traditional regimen of Etoposide and
Cisplatin (EP) with radiation therapy (Fig. 1).

Table 1. Characteristics of studies included in the network meta-analysis

Authors Country Stage Regl Reg2 No. No. Age  Male
Regl Reg2 (year) (%)
Cheng The ItoIll  Etoposide, Etoposide and 264 266 58 366
2024 Nether- platinum, platinum with (69%)
lands concurrent concurrent
radiotherapy, radiotherapy
followed by

durvalumab for
up to 24 months
Kubota Japan I[toIIl  One cycle of Etoposide and 129 129 59 209

2014 etoposide plus  cisplatin plus (81%)
cisplatin plus AHTRT
AHTRT followed
by irinotecan plus
cisplatin
Mavroudis Greece  N.S. Paclitaxel, Cisplatin and 29 30 55 N.S.
2001 cisplatin, and etoposide plus
etoposide plus  radiotherapy
radiotherapy
Wang 2023 China ItoIIl  Etoposide, Etoposide and 19 23 NS. 32
lobaplatin plus  cisplatin plus (76%)

radiotherapy radiotherapy

Note: N.S.: not specified; Regl: regimen 1 group; Reg2: regimen 2 group; No.: number of cases; AHTRT:
accelerated hyperfractionated thoracic radiotherapy.
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Figure 1. Network graph of studies in the network meta-analysis of OS, PFS, and AE. A: OS
and PFS; B: adverse effects; EP: etoposide and cisplatin; EL: etoposide and lobaplatin; TEP:
paclitaxel, etoposide, and cisplatin; EP_IP: etoposide and cisplatin followed by irinotecan and
cisplatin; EP_DUR: etoposide, platinum, and durvalumab maintenance.

Table 2. League table of pairwise and network meta-analyses of different regimens by random mode

oS
EP_DUR 4.211.01,7.39]
0.7[-5.3,6.7] EL 3.5[—1.58, 8.58]

3.8[0.03, 7.57]
4.2[1.01,7.39]
8.1[3.59, 12.61]
PFS

EP_DUR
3.3[1.06; 5.54]

3.1[-2.37, 8.57]
3.5[—1.58, 8.58]
7.4[1.4,13.4]

TEP

TEP
0.4 [—1.62,2.42]
4.310.52,8.08]

3.9[0.71, 7.09]
EP 3.9[0.71, 7.09]
3.9[0.71, 7.09] EP_IP

8.2 [6.52; 9.88]
4.9[3.42; 6.38]

6.5[-1.12;14.12]  3.2[-4.38;10.8] EL 1.7[=5.73; 9.13]
8.2[6.52; 9.88] 4.91[3.42; 6.38] 1.7[-5.73;9.13]  EP 0.6 [~0.47; 1.67]
8.8 [6.81; 10.79] 5.5[3.67;7.33] 23[-5.21;9.81] 0.6[-0.47;1.67] EP_IP

Note: OS: overall survival, PFS: progression-free survival, EP: Etoposide and Cisplatin; EL: Etoposide and
Lobaplatin; TEP: Paclitaxel, Etoposide, and Cisplatin; EP_IP: Etoposide and Cisplatin followed by Irinotecan and
Cisplatin; EP_DUR: Etoposide, platinum, and Durvalumab maintenance.

(015

The effect of different regimens on the MD in OS and PFS compared to the EP regimen is shown
in Fig. 2A. The analysis revealed that the EP_DUR regimen was associated with a significant
improvement in OS compared to EP alone, with an MD of 4.2 months (95% CI: 1.01, 7.39), indicating
a survival benefit from adding durvalumab to the traditional EP regimen. Additionally, the EL and
TEP regimens showed a trend toward prolonged OS without statistical significance, with MDs of
3.5 months (95% CI: —1.58, 8.58) and 0.40 months (95% CI: —1.62, 2.42), respectively. However, the
EP_IP regimen showed an MD increase of 3.9 months (95% CI: 0.71, 7.09) compared with EP.

The ranking of each regimen’s efficacy for OS based on 1,000 simulations is shown in Fig. 3A. The
EP_DUR regimen was the most effective in improving OS, followed by the EL, TEP, EP, and EP_IP
regimens. In the network meta-analysis for OS, the EP_DUR regimen demonstrated a prolonged OS
compared to the TEP and EP_IP regimens, with MDs of 3.8 months (95% CI: 0.03, 7.57) and 8.1
months (95% CI: 3.59, 12.61), respectively (Table 2). Additionally, the EP_DUR regimen showed a
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Figure 2. Effect of different regimens on the mean difference in OS and PFS compared to the
EP regimen. A: OS; B: PFS; EP: etoposide and cisplatin; EL: etoposide and lobaplatin; TEP:

paclitaxel, etoposide, and cisplatin; EP_IP: etoposide and cisplatin followed by irinotecan and
cisplatin; EP_DUR: etoposide, platinum, and durvalumab maintenance.
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Figure 3. Ranking the possibility of each regimen based on 1000 simulations for OS and PFS.
A: OS; B: PFS; EP: etoposide and cisplatin; EL: etoposide and lobaplatin; TEP: paclitaxel,
etoposide, and cisplatin; EP_IP: etoposide and cisplatin followed by irinotecan and cisplatin;
EP_DUR: etoposide, platinum, and durvalumab maintenance.

trend toward prolonged OS compared to the EL regimen, although this was not statistically significant,
with an MD of 0.7 months (95% CI: —5.3, 6.7).
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PFS

The analysis revealed that the EP_DUR and TEP regimens were associated with significant improve-
ments in PFS compared to EP alone, with MDs of 8.2 months (95% CI: 6.52 to 9.88) and 4.9 months
(95% CI: 3.42 to 6.38), respectively. Additionally, the EL regimen showed a trend toward prolonged
PFS without reaching statistical significance, with an MD of 1.7 months (95% CI: —5.73 to 9.13).
However, the EP_IP regimen exhibited a trend of reduced PFS, also without statistical significance,
with an MD of —0.6 months (95% CI: —1.67 to 0.47) compared to EP.

The ranking of each regimen’s efficacy for PFS based on 1,000 simulations is shown in Fig. 3B. The
EP_DUR regimen was the most effective in improving PFS, followed by the TEP, EL, EP, and EP_IP
regimens. In the network meta-analysis for PFS, the EP_DUR regimen demonstrated a prolonged
PFS compared to the TEP and EP_IP regimens, with MDs of 3.3 months (95% CI: 1.06, 5.54) and
8.2 months (95% CI: 6.52, 9.88), respectively (Table 2). Additionally, the EP_DUR regimen showed a
trend toward prolonged OS compared to the EL regimen, although this was not statistically significant,
with an MD of 6.5 months (95% CI: —1.12, 14.12).

AEs

Three studies reported AEs, with the network diagram presented in Fig. 1B. Compared to the EP
regimen, the EP_IP regimen showed the lowest risk of AEs, with an OR of 0.41 (95% CI: 0.20 to 0.83)
(Fig. S2). The EL and EP_DUR regimens showed no statistically significant differences compared to
the EP regimen, with ORs of 0.61 (95% CI: 0.16 to 2.26) and 1.02 (95% CI: 0.68 to 1.51), respectively.
The ranking of each regimen’s likelihood of AEs, based on 1,000 simulations, is shown in Fig. S3.
The EP_IP regimen had the lowest risk of AEs, followed by the EL, EP_DUR, and EP regimens. The
network meta-analysis indicated that the EP_IP regimen had a lower OR of AEs compared to the
EP_DUR regimen, with an OR of 0.4 (95% CI: 0.18 to 0.91) (Table S1).

Risk and Evidence Level

The risk of bias is illustrated in Fig. S4. The study comparing the TEP and EP regimens showed a high
risk of performance and detection bias, while the study comparing EP with EP indicated an unclear risk
of selection and attrition bias. Although this meta-analysis included RCTs, the heterogeneity among
the included studies and the small sample size in the two studies contribute to a low level of evidence.

Discussion

This study presents a comprehensive analysis comparing the effects of various chemotherapy regimens,
including maintenance therapy, on OS and PFS in patients with LD-SCLC. The results indicate that
adding Durvalumab to the EP regimen as maintenance led to the most substantial improvement in
OS and PFS compared to the traditional EP regimen. While previous studies have established the
benefit of platinum-based chemotherapy in ED-SCLC, the addition of ICIs to standard regimens
marks a significant advancement in the treatment landscape, offering a new therapeutic direction for
improving outcomes.?!2> The rankings of treatment efficacy from this study indicate that while the
EP_DUR regimen holds the most promise, other combinations, such as TEP and EL, also provide
some benefit. However, these gains are often accompanied by varying levels of toxicity, complicating
treatment decisions, especially in patients with limited tolerance to AEs. The enhanced OS and PFS
outcomes have expanded the use of Durvalumab from ED-SCLC to potentially all cases of SCLC.
Furthermore, the EP_DUR regimen demonstrated a more favorable risk profile than other regimens,
particularly regarding AE rates, positioning it as a promising option for enhancing survival while
maintaining manageable toxicity. Maintenance therapy with Durvalumab may thus be considered
essential for eligible patients undergoing ICI therapy.

SCLC remains one of the most challenging cancers to treat due to its rapid growth rate, high
metastatic potential, and tendency to develop resistance to conventional chemotherapy.2® The inte-
gration of ICIs in LD-SCLC treatment has yielded promising outcomes, with the EP_DUR regimen
showing particular efficacy in this analysis. Immunotherapy has emerged as a vital addition to
SCLC therapy, providing a strategic approach to counter the rapid progression characteristic of this
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aggressive malignancy.?* This aligns with growing evidence that ICIs can sustain immune activation,
potentially reducing recurrence rates in SCLC—a cancer often characterized by high relapse even after
an initial response.>> Notably, the addition of Durvalumab demonstrates greater benefits compared
to regimens without immune modulators, highlighting the importance of immune-based interventions
in reshaping the disease trajectory of LD-SCLC.2® The substantial gains in both OS and PFS with
EP_DUR underscore a strong case for incorporating ICIs into standard-of-care regimens for LD-
SCLC, reinforcing the hypothesis that LD-SCLC’s immunogenic profile can be effectively targeted
through ICIs. In clinical practice, Irinotecan combined with Cisplatin or Carboplatin, as well as
Etoposide combined with Carboplatin, are commonly used in the treatment of SCLC. However, there
are limited RCTs available specifically evaluating these regimens in the treatment of LD-SCLC with
concurrent radiotherapy.

Recent studies have increasingly investigated the potential of combining ICIs with radiotherapy
and chemotherapy for the treatment of LD-SCLC, representing a promising advancement in thera-
peutic strategies.>”2® This tri-modality approach leverages the complementary mechanisms of each
treatment: chemotherapy reduces tumor burden, radiotherapy induces immunogenic cell death and
releases tumor-associated antigens, and ICIs sustain an immune-mediated attack on cancer cells. By
enhancing the immune response, this combination may effectively target residual or micrometastatic
disease, which often contributes to recurrence.?’ Emerging evidence indicates that integrating ICIs into
concurrent chemoradiotherapy could significantly improve PFS and OS in LD-SCLC.> However,
challenges remain in optimizing the timing, dosing, and sequencing of these modalities to maximize
efficacy while minimizing toxicity. Large-scale randomized trials are needed to define the role of this
combination in clinical practice, identify predictive biomarkers, and tailor treatment to achieve the
best outcomes for LD-SCLC patients.

While this network meta-analysis provides valuable insights, several limitations should be acknowl-
edged. First, the relatively small number of included studies may reduce the robustness of the findings
and limit their generalizability to broader patient populations. Second, considerable heterogeneity
among the included studies—such as variations in sample sizes, participant demographics, and
treatment regimens—may have contributed to a lower level of evidence supporting the conclusions.
Third, the presence of a high risk of performance and detection bias in studies comparing specific
regimens necessitates caution in interpreting the results. Future research should focus on conducting
larger RCTs with standardized protocols to validate the findings of this analysis and strengthen the
evidence base.

Conclusion

This study underscores the potential of the EP_DUR regimen as an effective strategy for prolonging
survival in patients with LD-SCLC. The improvements observed in both OS and PFS, alongside a
tolerable safety profile, suggest that EP_DUR could serve as a strong alternative to conventional
chemotherapy options. Nevertheless, the current limitations in available evidence and the intrinsic
variability within SCLC highlight the need for further investigation.
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