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Abstract: Adebrelimab is a fully humanized monoclonal antibody against programmed cell death-ligand 1 (PD-L1) that has been
approved in combination with chemotherapy as the first-line treatment for extensive-stage small cell lung cancer (ES-SCLC). This
approval was driven by the landmark CAPSTONE-1 trial, where adebrelimab demonstrated superior survival outcomes: median
overall survival (mOS) improved from 12.8 to 15.3 months (HR=0.72, p=0.0017) and 3-year survival rates doubled (21.1% vs 10.5%)
compared to chemotherapy alone. Based on this systemic treatment, addition of sequential thoracic radiotherapy achieved unprece-
dented mOS of 22.9 months in a Phase II trial. In limited-stage small cell lung cancer (LS-SCLC), the initial results of adebrelimab
combined with concurrent chemoradiotherapy are promising. Whether in first-line or later-line treatment, there are numerous ongoing
clinical trials to explore the potential of the novel adebrelimab-based regimen, and the results are highly anticipated. Despite ongoing
efforts to identify biomarkers that may guide treatment decisions, no validated prognostic or predictive biomarkers are currently
available for SCLC. This review summarizes the present role of adebrelimab in SCLC and outlines novel strategies aimed to further
improve survival outcome.
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Introduction

Lung cancer is one of the most prevalent malignancies globally, with small cell lung cancer (SCLC) accounting for
approximately 15% of all cases.'” As a type of neuroendocrine cancer, aggressive SCLC is characterized by hostile
behavior, including rapid growth, early metastasis, high recurrence rates, and unfavorable prognosis, leading to a median
survival of less than 2 years for patients with limited-stage disease and approximately 1 year for those with extensive-
stage."** For decades, etoposide combined with either carboplatin or cisplatin has become the cornerstone of treatment
for chemotherapy-sensitive SCLC, despite its limited efficacy. The overactivation of the programmed cell death-1/
programmed death-ligand 1 (PD-1/PD-L1) pathway in tumors is linked to poor prognosis, and as immunotherapy
advances, immune checkpoint blockade has improved the clinical outcomes for the population with cancer, including
SCLC.’ The success of Phase III IMpower133 and CASPIAN trials led to the approval of atezolizumab and durvalumab,
in combination with platinum-based chemotherapy, as standard first-line treatment options for extensive-stage small cell
lung cancer (ES-SCLC) by the Food and Drug Administration (FDA) and the European Medicines Agency (EMA).®”?
There is no evidence supporting the application of immunotherapy for limited stage small cell lung cancer (LS-SCLC)
until the ADRIATIC trial, which is a vital breakthrough with dual positive primary endpoints of positive overall survival
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Figure | Key milestones in the development of adebrelimab for the treatment of extensive-stage small cell lung cancer. NMPA National Medical Products Administration.

(OS) and progression-free survival (PFS) representing immunotherapy has the potential to reshape the treatment land-
scape of LS-SCLC.'? Despite the improved therapeutic outcomes offered by chemotherapy-immunotherapy combina-
tions, unmet survival needs persist in the management of SCLC. Adebrelimab faces these clinical challenges through its
unique antibody design, optimized molecular architecture and innovative integration of other therapeutic strategies.

Adebrelimab (SHR-1316) is a novel fully humanized immunoglobulin G4 (IgG4) monoclonal anti-PD-L1 antibody, which
has been approved by National Medical Products Administration (NMPA) in China as the first-line treatment in combination
with carboplatin and etoposide for adult patients with ES-SCLC (Figure 1)."" In addition, the 2023 Chinese Society of Clinical
Oncology (CSCO) Guidelines for the Diagnosis and Treatment of SCLC endorse its role for extensive-stage patients with Level 1
recommendation. The results of the safety run-in stage of SHR-1316-111-302 demonstrated the potential of adebrelimab
combined with chemoradiotherapy for LS-SCLC. Beyond SCLC, adebrelimab is also being explored as part of combination
therapy for other malignancies, including esophageal squamous cell carcinoma, non-small cell lung cancer (NSCLC), triple-
negative breast cancer, and colorectal cancer.'*™ '

This article summarized the pharmacological properties of adebrelimab (Table 1) and focused on the clinical data and
predictive biomarker of adebrelimab in combination with other therapeutics for SCLC treatment.

Table | Key Pharmacological Properties of Adebrelimab

Pharmacodynamic Reference
Properties
Mechanism of action A fully humanized IgG4 monoclonal antibody designed to target PD-LI, a key component of the PD-1/ | [II]

PD-LI immune checkpoint signaling pathway

Selectively blocks the interaction of PD-L| with PD-I and B7-1 to activate T-cell and improve anti-tumor | [16,17]

immune responses

Reactivates anti-tumor immune response without inducing ADCP, ADCR, ADCC, CDC [18-27]

(Continued)
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Table | (Continued).

Pharmacodynamic Reference
Properties
General profile Administered as an intravenous infusion [rn

Drug exposure increases dose-proportionally over the dose range 3-20 mg/kg
Steady state achieved at about 12 weeks after multiple doses

Systemic accumulation ratio: 1.3

Volume of distribution at steady state: 4.35 L

Clearance: 0.23 L/day

Terminal elimination half-life: 12 days

Special populations Dose modifications not needed for elderly patients *
Clearance clinically unaffected by mild to moderate kidney dysfunction and mild hepatic impairment; dose
adjustments not needed in these patients

Effects of severe kidney dysfunction and moderate to severe hepatic impairment on pharmacokinetics

unknown

otential dru nknown (metabolic drug-drug interactions are not expecte g
P | drug Unk bolic drug-drug pected *

interactions

Note: *Information about special population and potential drug interactions are available from: https://www.shhrp.com.
Abbreviations: IgG4, immunoglobulin G4; PD-LI, programmed cell death-ligand |; PD-1, programmed death-ligand |; ADCP, antibody-dependent cellular phagocytosis;
ADCR, antibody-dependent cell-mediated cytokine release; ADCC, antibody-dependent cellular cytotoxicity responses; CDC, complement dependent cytotoxicity.

Pharmacological Properties of Adebrelimab

Pharmacodynamic Properties
Adebrelimab (SHR-1316) is a fully-humanized IgG4 monoclonal antibody, different from atezolizumab and durvalumab
in the immunoglobulin G subtypes; exhibits high affinity with Ky (dissociation constant) of 27-28 pmol/L.'"" As
monoclonal antibody against PD-L1, adebrelimab selectively blocks the interaction of PD-L1 with PD-1 and B7.1,
activating T-cell and enhancing anti-tumor immune responses.'®'” In addition to signaling blocking, monoclonal anti-
body drugs can also bind to Fcy receptors (FcyR) via the Fc region, then mediating immune responses such as
complement dependent cytotoxicity (CDC), antibody-dependent cellular cytotoxicity responses (ADCC), antibody-
dependent cellular phagocytosis (ADCP) and antibody-dependent cell-mediated cytokine release (ADCR), ultimately
leading to the death of the target cells.'"® 2> As PD-L1 is expressed not only on tumor cells but also on immune cells such
as T-cells and B-cells, mitigating Fc-mediated functions is crucial to prevent immune cell exhaustion.”* > Attributed to
the identity as IgG4, adebrelimab is irrelevant to induction of CDC.****?” Moreover, Fc modification is applied to reduce
affinity with the FcyRIlIla, FcyRIla and FcyRI, minimizing the risk of ADCC, ADCP or ADCR, thus enhancing immune
efficacy while reducing immune-related adverse reaction. To address the Fab arm exchange (FAE) of IgG4 antibodies,
the S228P mutation was implemented in adebrelimab to avoid a bi-specific configuration and subsequent adverse
reaction.?¢2%%°

All the therapeutic proteins are susceptible to immunogenicity. In a phase III study (SHR-1316-111-301) that enrolled
patients with ES-SCLC who had not received prior systemic treatment, 44 of 221 (19.9%) evaluable patients developed
treatment-induced anti-adebrelimab antibodies at least once.'' Notably, no clinically significant immunogenicity effect on
the pharmacokinetics, efficacy, or safety of adebrelimab was observed in this study.

Pharmacokinetic Properties

The pharmacokinetics of adebrelimab as monotherapy was investigated in a Phase I trial (SHR-1316-1-101), which included 41
patients with advanced solid tumors. Adebrelimab was administered intravenously at doses ranging from 3 to 20 mg/kg once
every 2 or 3 weeks.”® Following a single dose of adebrelimab, the maximum concentration (Cpnay) and the area under the
concentration-time curve (AUC) increased in proportion to the administered dose essentially and steady state was reached after
approximately 12 weeks of multiple dosing.'" According to the population pharmacokinetic analysis, the steady state volume of
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distribution was 4.35 L in patients receiving adebrelimab 20 mg/kg every 3 weeks.!! Similar to other antibodies, adebrelimab is
expected to be cleared primarily by catabolism. The clearance rate of adebrelimab was 0.23 L/day and the typical elimination
half-life was 12 days."' Population pharmacokinetics based on data from 263 patients identified baseline body weight and
albumin levels as significant covariates affecting adebrelimab pharmacokinetics but these covariate effects were not clinically

significant or necessary for dose adjustment.”’

Therapeutic Efficacy of Adebrelimab

Adebrelimab for Extensive-Stage Small Cell Lung Cancer

First-Line Treatment

The CAPSTONE-1 trial was a multicenter, randomized, double-blind, placebo-controlled, phase III study that evaluated
the efficacy of adebrelimab in combination with chemotherapy as the first-line treatment for ES-SCLC."" From the
perspective of trial design, blinded design like IMpowerl133 minimized assessment bias compared to the open-label
CASPIAN trial. However, it is important to note that the CAPSTONE-1 exclusively enrolled Chinese patients with no
data from other countries compared to multinational cohorts in IMpower133 and CASPIAN.®’

Previously untreated patients (n = 462) aged >18 years with histologically or cytologically confirmed ES-SCLC
according to the Veterans Administration Lung Study Group (VALG) staging system were enrolled. Patients were
randomized in a 1:1 ratio to either the adebrelimab group, receiving four—six cycles of adebrelimab (20 mg/kg on day
1 of each 21-day cycle) plus carboplatin and etoposide, or the placebo group, which received the same chemotherapy
regimen plus placebo. Subsequently, the patients underwent up to 2 years of maintenance therapy with adebrelimab
(20 mg/kg) or a placebo. During the maintenance phase, prophylactic cranial irradiation rather than thoracic radiotherapy
was administered. Treatment was continued until disease progression, unacceptable toxicity, patient withdrawal, or
investigator decision.'" The Kaplan-Meier method was used to calculate the survival endpoints of which intergroup
disparities were compared using a stratified Log rank test and 95% confidence intervals (Cls) calculated via the
Brookmeyer-Crowley approach. Hazard ratio and the associated 95% Cls were calculated using a Cox proportional
hazards model."!

At baseline, demographics and disease characteristics were comparable between the adebrelimab (n = 230) and
placebo (n = 232) treatment groups.'' Across both groups, most patients were male (81%), aged < 65 years (65%, with
a median age of 62 years), had stage IV disease (97%), and had a WHO performance status of 1 (86%). 32% of the
patients had liver metastases, and 86% of the patients had a PD-L1 tumor proportion score of less than 1%."'

Incorporating adebrelimab to chemotherapy in the first-line treatment of ES-SCLC significantly improved overall
survival (OS) and progression-free survival (PFS) compared with placebo plus chemotherapy after a median follow-up of
13.5 months at the time of the final analysis.'' Median overall survival (mOS) was 15.3 months in the adebrelimab group
and 12.8 months in the placebo group (HR=0.72 (95% CI 0.58-0.90); p=0.0017). Adebrelimab combined with
chemotherapy demonstrated a 28% reduction in the risk of death, closely aligning with the efficacy observed in other PD-
L1 inhibitors: atezolizumab showed a 24% risk reduction in IMpowerl33 and durvalumab achieved 29% in
CASPIAN.??? The 12-month OS rate was 62.9% in the adebrelimab group compared with 52.0% in the placebo
group, while the 24-month OS rate was 31.3% in the adebrelimab group compared with 17.2% in the placebo group.
The median progression-free survival (mPFS) was 5.8 months in the adebrelimab group (stratified HR 0.67 (95% CI
0.54-0.83); p <0.0001), and the risk for progression or death was 33% lower compared to placebo group.'' In
comparison, atezolizumab plus chemotherapy reduced the risk of disease progression by 23%, whereas durvalumab
combined with chemotherapy failed to significantly prolong PFS compared to chemotherapy alone.®’” The 6-month PFS
rate was 49.4% in the adebrelimab group versus 37.3% in the placebo group and the 12-month PFS rate was 19.7%
versus 5.9% at 12 months.!' Subgroup analyses further confirmed OS and PFS benefits across all prespecified patient
groups. A higher proportion of patients in the adebrelimab group had a confirmed objective response than those in the
placebo group (70.4% vs 65.9%, respectively). The percentage of patients who remained in response at 12 months was
20% and 4% respectively."'
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The 3-year updated analysis highlights the positive contribution of adebrelimab to long-term survival at the European
Society for Medical Oncology Immuno-Oncology Congress (ESMO-10) by 2023. The OS rate at 36 months demon-
strated an improvement of over 10 percentages, with 21.1% in the adebrelimab group compared to 10.5% in the placebo
group, reducing the risk of death by 27%.%* The updated PFS rates at 2 years and 3 years were 11.0% and 9.4%
respectively, which mean approximately 1 in 10 patients holds the potential for long-term survival in the future. The
long-term survival benefit of PD-L1 inhibitors in combination with chemotherapy has also been confirmed in ES-SCLC:
the published 3-year estimated OS rate were 16% for atezolizumab plus chemotherapy and 17.6% for durvalumab plus
chemotherapy respectively.>*>*

Both brain and liver metastases are the common type of complication in ES-SCLC patients associated with poor
clinical outcomes.’® Brain metastasis (BM) was underrepresented in the CAPSTONE-1 trial, with only 2% of
participants affected, so no data were available for the brain metastasis subgroup.'' Additionally, trials such as
IMpowerl33, CASPIAN, and KEYNOTE-604 have reported brain metastasis rates ranging from 9% to 12%.%7-° In
contrast, the incidence of BM in SCLC ranges from 40% to 50% during diagnosis and treatment.’’® These
disparities underscore the need for further investigation into the management of brain metastases in ES-SCLC,
and the uncertain role of prophylactic cranial irradiation in patients receiving immunotherapy also deserves
investigation. In the subgroup without liver metastasis, the CAPSTONE-1 trial outcomes showed that patients
receiving adebrelimab plus chemotherapy had significant OS and PFS improvements compared to those who
received chemotherapy and placebo (OS: HR= 0.61, 95% CI: 0.46-0.81; PFS: HR= 0.64, 95% CI: 0.50-0.83).
However, there was no significant survival benefit in patients with hepatic metastasis, consistent with Impower133
and CASPIAN, suggesting the need for further research to optimize the treatment options for patients with liver
metastasis.

Two multicenter observational studies reported the use of 2024 ESMO-IO to assess the efficacy and safety of
adebrelimab as a first-line treatment for ES-SCLC in a real-world clinical setting, which is consistent with the results
of a prospective study.**** The study led by Song et al demonstrated that the mOS and mPFS were 12.4 months and 6.7
months respectively in 114 ES-SCLC patients. The objective response rate (ORR) was 34.21%, which was lower than
that of CAPSTONE-1, probably because more patients were aged >65 years (62% versus 33%) and were diagnosed with
brain metastasis (20% vs 2%) in this study. Meng et al enrolled 188 patients with ES-SCLC who received adebrelimab-
based first-line treatments. The mPFS was 6.9m and OS data was not mature, while ORR was 65.4% and disease control
rate (DCR) was 85.1%.

First-Line Treatment Combined with Thoracic Radiotherapy

The combination of radiotherapy and immunotherapy has shown the potential to exert a synergistic antitumor effect.*' *
Thoracic radiotherapy (TRT) following chemoimmunotherapy has been investigated in many retrospective studies,
proving that TRT could prolong PFS and OS in patients.** *® The role of TRT as first-line therapy for ES-SCLC remains
unclear, and TRT was not permitted in the IMpower133 and CASPIAN trials.®® The efficacy of adebrelimab in
combination with chemotherapy and TRT was first evaluated in the ES-SCLC-1st-IIT-SHR1316-CRT, a single-arm
phase 11 trial.*’

67 eligible patients were previously untreated or had ES-SCLC, with a history of locally treated asymptomatic brain
metastases. Patients were administered four to six cycles of adebrelimab intravenously (20 mg/kg on day 1 of each 21-
day cycle), etoposide, cisplatin, or carboplatin. Patients with a response sequentially received TRT (=30 Gy/10 f or>50
Gy/ 25 f, involved-field irradiation, with 3D conformal radiotherapy (3D-CRT) or intensity-modulated radiation therapy
(IMRT)). Subsequently, patients were administered maintenance therapy (<2 years) with adebrelimab, and prophylactic
cranial irradiation (PCI) was allowed during this phase.*’

In this trial, 45 patients (67%) underwent sequential TRT. The median OS was 13.4 months in the non-TRT group
after a median follow-up of 17.7 months.*” Notably, when sequential thoracic radiotherapy was included, the median OS
achieved 22.9 months, representing the best survival data currently available of first-line chemoimmunotherapy for ES-
SCLC, and the median PFS was 11.3 months and 4.1 months respectively.*’ No difference was observed in either PFS or

OS between patients who received hypofractionated or conventional fractionated radiotherapy at different doses. In
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addition, no obvious difference was found between the subgroups with a BED >60 Gy and BED <60 Gy. The ORRs and
DCRs in the TRT group were significantly higher than those in the non-TRT group [ORR: 93.3 vs 27.3%; DCR:100 vs
68.2%].*” On this basis, the results of the subsequent phase III trial (NCT06672133) are worthy of anticipation. Apart
from sequential thoracic radiotherapy, a phase II trial of adebrelimab-combined chemotherapy with concurrent radio-
therapy (NCT06236997) is ongoing.

Later-Line Treatment

Although patients with ES-SCLC are responsive to initial treatment, the disease tends to relapse quickly, and the
effectiveness of later-line therapies is limited. A real-world study showed that the median overall survival for patients
with SCLC who received three or more lines of treatment was 4.4 months, with a 1-year OS rate of only 11%.** Current
options for later-line treatment mainly focus on chemotherapy drugs with limited efficacy. Novel treatment regimens,
especially immunotherapy and targeted therapy, with or without chemotherapy, may offer new hope for SCLC patients.
For pretreated ES-SCLC, a Phase 2 trial (ChiCTR2100052533) led by Liu et al assessed the efficacy and safety of
adebrelimab plus famitinib, a new multi-target receptor tyrosine kinase inhibitor (TKI). This study employed a Simon
two-stage design and selected the ORR as the primary endpoint. In the first stage, adebrelimab (20 mg/kg, administered
intravenously every three weeks) and famitinib (20 mg, administered orally once daily) were administered to 13 patients
who were unresponsive or intolerant to second-line systemic chemotherapy. Eventually, the ORR was 23.1% (3/13) and
three patients achieved confirmed PR. The DCR was 69.2% (9/13) and the median PFS was 4.0 months. Treatment-
related adverse events (TRAEs) occurred in 84.6% of the patients, and the most common TRAEs were decreased white
blood cell and neutrophil counts. The combination of adebrelimab and famitinib showed promising antitumor activity
and safety. In the second stage, the cohort was expanded to include 34 patients for further clinical studies. Another
ongoing randomized phase Ib/II study (NCT06332950) aimed to evaluate the safety and efficacy of adebrelimab plus
irinotecan liposomes with or without famitinib in patients with ES-SCLC pretreated with immune checkpoint inhibitors.
The application of famitinib as a first-line treatment for ES-SCLC (NCT06306560) is also being actively investigated.

Adebrelimab for Limited-Stage Small-Cell Lung Cancer

Over the last few decades, chemotherapy with concurrent radiotherapy (cCRT) has remained the standard treatment for
LS-SCLC. Following the transformative impact of immunotherapy on the first-line treatment of ES-SCLC, researchers
are shifting their focus to explore the potential of immunotherapy to revolutionize the therapeutic landscape of LS-SCLC.
ADRIATIC, a randomized, double-blind, global multicenter phase III clinical trial, suggested that durvalumab consolida-
tion therapy after cCRT substantially improved both OS and PFS in patients with LS-SCLC who had not progressed after
standard cCRT.'® Compared to placebo group, durvalumab consolidation group significantly prolonged the mPFS by 7.4
months (16.6 vs 9.2 months; HR=0.76, p=0.02) and the mOS by 22.5 months (55.9 vs 33.4 months; HR=0.73, p=0.01).
This groundbreaking finding marks a significant breakthrough in the treatment of LS-SCLC. Therefore, durvalumab has
been included in the newly released National Comprehensive Cancer Network (NCCN) Guidelines Version 2.2025 for
SCLC as a consolidation therapy option for limited-stage SCLC.

It has been confirmed that immunotherapy, from advanced to limited stages, can provide clinical benefits to patients.
Currently, two strategies are under investigation for LS-SCLC: immunotherapy consolidation following concurrent
chemoradiotherapy presented by the ADRIATIC trial and concurrent radiotherapy combined with immunochemotherapy
followed by immunotherapy maintenance. The ongoing LS-SCLC-MT-IIT-SHR1316 trial (NCT04647357) is exploring
the efficacy and safety of adebrelimab as consolidation therapy in LS-SCLC patients without progression after first-line
platinum-based cCRT.** Another active, two-stage, phase III trial (NCT04691063) has evaluated the therapeutic
performance of cCRT with adebrelimab in LS-SCLC.>® 28 Pathologically confirmed LS-SCLC patients with an ECOG
PS score of 0 or 1 and no prior treatment were eligible for participation in SHR-1316-111-302-1b. Etoposide and
carboplatin along with adebrelimab (20 mg/kg, day 1) were administered every 3 weeks for four cycles. After two
cycles of chemo-immunotherapy, the patients received two additional cycles concurrently with TRT (60 Gy/30 f,
6 weeks), followed by up to 35 cycles of maintenance therapy with adebrelimab. In the safety run-in stage, 10 patients
(35.7%) completed 35 cycles of adebrelimab. The majority of patients were male (61%), had stage III disease (93%), and
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had an ECOG PS of 1 (96%).”" After a median follow-up of 29.4 months, the median OS was not reached, with a 2-year
OS rate of 64.3%. The median PFS was 17.9 months for all patients. The confirmed ORR was 92.9% (26/28; 95% CI
76.5-99.1) and DCR was 100% (28/28; 95% CI 87.7-100). The median duration of confirmed response was 20.1
months.”' The outstanding outcomes of first stage proved that immunotherapy starting from induction therapy was
feasible and effective for patients with LS-SCLC. A placebo-controlled phase is underway to further evaluate this
treatment regimen, and a Chinese multi-cohort trial (ChiCTR2400086633) will compare the efficacy and safety of
adebelimab-combined chemotherapy plus concurrent radiotherapy with plus sequential RT.

Tolerability of Adebrelimab
Adebrelimab Plus Chemotherapy

In the CAPSTONE-1 trial, adebrelimab in combination with etoposide and carboplatin suggested manageable tolerability
profile in ES-SCLC patients.'' TRAEs of any grade occurred in 100% and 99% of patients in the adebrelimab arm and
the placebo arm respectively. Grade >3 AEs of any cause were reported in 86% and 85% of the patients in the
adebrelimab and placebo groups, respectively. The most frequent grade > 3 AEs were neutropenia (76% in the
adebrelimab group vs 75% in the placebo group), leukopenia (46% vs 38%), thrombocytopenia (38% vs 34%), and
anemia (28% vs.28%)."" TRAEs led to treatment discontinuation in 5% of patients receiving adebrelimab and 4% of
those receiving placebo, with thrombocytopenia being the most common reason (1% in both groups).11 Fatal AEs related
to treatment occurred in 2 recipients (0.9%) of each group, attributed to respiratory failure and interstitial lung disease or
pneumonia in the adebrelimab plus chemotherapy group.'' Death due to AEs due to any cause occurred in 13 (5.3%)
durvalumab treatment in the CASPIAN trial and 3 (1.5%) atezolizumab-treated patients in the IMpower 133 trial,
reflecting the tolerable safety of PD-L1 inhibitor combined with chemotherapy.

Immune-mediated AEs were reported in 28% of the patients treated with adebrelimab and 17% of the patients in the
placebo arm, with grade 3 or worse events observed in 5% and 3% of the patients in the respective treatment groups. The
most common any-grade immune-mediated AEs (= 5% incidence) were hypothyroid events (9% in the adebrelimab
group vs 6% in the placebo group) and hepatic laboratory abnormalities (7% in the adebrelimab group vs 5% in the
placebo group)."!

In real-world clinical settings, adebrelimab plus chemotherapy showed a manageable tolerability profile in treatment-
naive patients with ES-SCLC. The incidence of grade > 3 AEs was 22.8% and 31.9%, respectively, which was
significantly lower than that in the CAPSTONE-1 trial.''~*”-*® Hematological toxicities were the most reported grade 3
or 4 AEs.

Adebrelimab Plus Chemotherapy and Radiotherapy

ES-SCLC-Ist-lIT-SHR1316-CRT

Recruitment of the TREASURE trial (NCT04462276) was paused due to grade 5 severe adverse events in the
atezolizumab with sequential TRT arm; however, adebrelimab in combination with chemotherapy and sequential thoracic
radiotherapy was generally well tolerated in patients with ES-SCLC, which may be due to the difference between the
design of the gross tumor volume (GTV), clinical target volume (CTV), and planning target volume (PTV).*”> TRAEs
in the study of adebrelimab in combination with sequential thoracic radiotherapy were reported in 90% of patients, with
an incidence of grade > 3 TRAEs of 62% and 50% in the TRT and non-TRT arms, respectively. Neutrophil count
decreased (48/67, 72%), anemia (46/67, 69%), white blood cell count decreased (43/67, 64%), lymphocyte count
decreased (29/67, 43%) and nausea (23/67, 34%) were most commonly reported TRAEs.*’ The incidence of serious
TRAEs were 13%, the most of which was pneumonitis (2/67, 3%). The discontinuation rate due to AEs was 15%, mostly
because of hematological toxicities. No unexpected AEs or treatment-related deaths were observed.*’

SHR-1316-111-302-1b
In the safety run-in stage, the tolerability of adebrelimab with cCRT was acceptable: 27 patients developed grade >3
TRAESs, all events with >10% incidence were hematological toxicities, immune-mediated lung disease of grade 2
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occurred in one patient, AEs leading to discontinuation of treatment were reported in one patient (infusion-related
reactions), and no TRAE-related deaths occurred.”’

Other Ongoing Clinical Trials

The median OS, especially in patients with ES-SCLC receiving first-line chemotherapy combined with immunotherapy,
ranges from 12 to 16 months, which remains suboptimal. To further enhance the efficacy while maintaining a reassuring
safety profile, numerous studies have explored novel combination therapies based on adebrelimab plus chemotherapy,
including targeted therapy and radiotherapy. The most recently initiated clinical trial (NCT06768307) compared the
efficacy of concurrent radiotherapy with that of sequential radiotherapy in the context of adebrelimab-combined
chemotherapy. In addition to the timing of chest radiotherapy intervention, the appropriate dose needs to be thoroughly
investigated. Supported by the promising results from the MATCH and LEAD trials, the ongoing phase III trial
(NCT06610734) was designed to evaluate the efficacy and safety of adebrelimab combined with chemotherapy and
synchronous low-dose radiotherapy (LDRT).”*>* The phase-IIl ETER701 trial with an mOS of 19.3 months has
powerfully demonstrated that antiangiogenesis agents combined with immunochemotherapy may become a novel and
effective first-line treatment strategy for ES-SCLC patients.”> Apatinib, a vascular endothelial growth factor (VEGF)
receptor TKI, can inhibit tumor angiogenesis. Two ongoing trials have investigated the application of apatinib combined
with adebrelimab in the maintenance stage after immunochemotherapy (NCT06480864 and NCT06614621). Three other
trials assessing the efficacy of apatinib plus adebrelimab-combined chemotherapy in the induction stage of ES-SCLC are
currently recruiting patients, including ChiCTR2400088296, ChiCTR2500095403, and ChiCTR2400094718. Fluzoparib
is a novel Poly ADP-ribose polymerase (PARP) inhibitor that targets PARP enzymes that participate in DNA repair
pathways and contribute to the death of tumor cells with homologous recombination deficiency.’® Several ongoing
clinical trials are investigating the use of adebrelimab and Fluzoparib in ES-SCLC, including a phase II study
(ChiCTR2300070028) that evaluated adebrelimab combined with fluzoparib as maintenance therapy after the induction
of immunochemotherapy. In another study (ChiCTR2400083241), fluzoparib was not only incorporated into maintenance
therapy, but also brought forward to the induction phase.

Many prospective studies have explored the efficacy of adebrelimab combined with chemotherapy as second-line
treatment for ES-SCLC. Two phase II clinical trials (ChiCTR2400082466 and ChiCTR2400089170) aimed to evaluate
adebrelimab combined with irinotecan liposomes in patients with advanced ES-SCLC after the first-line treatment.
Another clinical trial (ChiCTR2400085196) was designed to compare the therapeutic efficacy of adebrelimab plus
docetaxel with that of docetaxel alone in patients with refractory extensive-stage SCLC. In addition, many prospective
studies have assessed the application of apatinib in previously treated ES-SCLC patients, showing certain anti-tumor
activity with an ORR of 13.6%-17.5% and tolerable toxicities.”” >° The PASSION trial is the first clinical trial to evaluate
immunotherapy plus antiangiogenesis agents (camrelizumab plus apatinib) as second-line therapy in extensive-stage
SCLC, demonstrating the synergistic effect of this pattern with an ORR of 34%.°° Currently, recruitment is underway for
a randomized, multicenter clinical trial (ChiCTR2300078968) aimed to evaluate the efficacy and safety of three treatment
models (adebrelimab plus apatinib and nab-paclitaxel, adebrelimab plus apatinib, and apatinib plus nab-paclitaxel) in ES-
SCLC progressing after first-line immunochemotherapy. Another single-arm clinical trial (ChiCTR2400087301)
recruited patients with SCLC with disease progression after at least two lines of standard treatment regimens (at least
one regimen consisting of platinum) to assess the clinical activity of adebrelimab plus apatinib.

In addition to the timing of immunotherapy intervention as previously mentioned, factors relevant to radiotherapy,
such as dose and fractionation, may also affect the outcomes of combined treatment in LS-SCLC, which requires further
exploration. After a two-cycle induction treatment with adebrelimab and platinum-based chemotherapy in a prospective
study (ChiCTR2300077007), patients were assigned to Group A (large segmentation group: 4 Gyx10-15 f) or Group
B (hyperfractionated radiotherapy group: 45 Gy/30 f, bid) based on their baseline characteristics and treatment response
to explore individualized radiation therapy. Neoadjuvant immunotherapy shows potential, although its efficacy in limited-
stage SCLC remains unclear. Pathological complete response (pCR) and major pathological response (MPR) were 47.1%
and 70.6% respectively in the NeoSCI cohort study after three cycles of atezolizumab-combined induction chemotherapy
and radical surgery.®’ There are four active trials investigating the efficacy and safety of adebrelimab plus chemotherapy
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for neoadjuvant therapy, including NCT06485544, ChiCTR2300074591, ChiCTR2300077557 and ChiCTR2300078911.
Furthermore, another ongoing trial (NCT06483282) is investigating apatinib and adebrelimab-combined chemotherapy

as induction therapy for resectable SCLC patients.

Tables 2 and 3 summarize other unmentioned ongoing trials of adebrelimab in patients with LS-SCLC and ES-SCLC,

respectively.

Table 2 Ongoing Trials in ES-SCLC Patients

Identifier Patients Phase Setting Intervention Arm Control Arm Primary
Endpoint
NCT06479473 ES-SCLC 11l First-line Adebrelimab + chemotherapy — radiotherapy to all Adebrelimab + chemotherapy PFS
N=150 residual lesions + immunotherapy maintenance — immunotherapy maintenance
ChiCTR2300079125 ES-SCLC I First-line Adebrelimab + chemotherapy — - ORR
N=50 thoracic palliative radiotherapy + immunotherapy
maintenance
ChiCTR2400089941 ES-SCLC responsive v First-line Extracranial radiotherapy+ immunotherapy maintenance Immunotherapy maintenance PFS
to induction N=160 [eN
NCT06597513 ES-SCLC 11l First-line 2 cycles of standard-dose EC — - AE
N=10 2 cycles of auto-HSCT-supported Dose-
dense Chemotherapy — 4 cycles of standard-dose EC +
Adebrelimab — Adebrelimab Maintenance
NCT06475209 ES-SCLC responsive Il First-line Maintenance therapy: - PFS
to induction N=60 Adebrelimab + Apatinib
ChiCTR2300075166 ES-SCLC Il First-line Adebrelimab + chemotherapy —Adebrelimab + chest - PFS
N=30 radiation therapy —Adebrelimab + Apatini I-y and
2-y OS
rate
ChiCTR2400088006 ES-SCLC N=128 - First-line Adebrelimab + bevacizumab + chemotherapy — Adebrelimab + chemotherapy — 2-y OS
Adebrelimab + bevacizumab maintenance therapy Adebrelimab + bevacizumab rate
maintenance therapy
ChiCTR2400093930 ES-SCLC pretreated Il Second-line Adebrelimub+chemotherapy / targeted therapy - ORR
with adebrelimab
N=32
NCT04400188 ES-SCLC pretreated 71l Later-line A group: Fluzoparib + temozolomide PFS
with platinum-based B group: Fluzoparib + temozolomide + Adebrelimab
chemotherapy
N=25

Abbreviations: ES-SCLC, extensive-stage small cell lung cancer; PFS, progression-free survival; ORR, objective response rate; OS, overall survival; auto-HSCT-supported
Dose-dense Chemotherapy, autologous hematopoietic stem cell transplantation-supported dose-dense chemotherapy; AE, adverse event; |-y OS rate, |-year overall survival

rate; 2-y OS rate, 2-year overall survival rate.

Table 3 Ongoing Trials in LS-SCLC Patients

Identifier Patients | Phase Intervention Arm Control Arm Primary
Endpoint
NCT05496166 LS-SCLC I Adebrelimab + chemotherapy — surgery— Adebrelimab Adebrelimab + PFS
N=348 chemotherapy—radiotherapy —
Adebrelimab
NCT06483282 LS-SCLC Il Adebrelimab + Apatinib + Chemotherapy — surgery — Adebrelimab + - EFS
N=38 Apatinib
+ radiotherapy
NCT06527898 LS-SCLC i Chemotherapy + concurrent hypofractionated radiotherapy — Adebrelimab + | - PFS
N=45 chemotherapy — Adebrelimab
ChiCTR2400082364 LS-SCLC Il Hyperfractionated radiotherapy + chemotherapy — adebrelimab maintenance | - Safety
N=36 PFS
ChiCTR2500095305 LS-SCLC v Adebrelimab + chemotherapy — Adebrelimab + chemotherapy + - PFS
N=58 radiotherapy
ChiCTR2400086355 LS-SCLC - Adebrelimab + chemotherapy — chemotherapy + radiotherapy — - PFS
N=38 Adebrelimab
Abbreviations: LS-SCLC, limited-stage small cell lung cancer; PFS, progression-free survival; EFS, event-free survival.
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Biomarkers

Given the evident long-term clinical benefits observed in patients treated with adebrelimab, further research is required to
identify potential biomarkers. Although PD-L1 expression detected by immunohistochemistry (IHC) is considered an
essential predictive marker for the response to immunotherapy in NSCLC patients, it did not appear to predict treatment
outcomes in CAPSTONE-1, consistent with previous trials of PD-L1 inhibitors combined with chemotherapy as the first-
line treatment for ES-SCLC.'"*>%

In the ES-SCLC-1st-IIT-SHR1316-CRT, biospecimens were collected from 55 patients, including formalin-fixed and
paraffin-embedded (FFPE) biopsy tissues. Comprehensive genomic profiling was performed.®* Plasma and peripheral blood
mononuclear cells (PBMC) were obtained as liquid biopsies, which can dynamically reflect treatment efficacy. TP53/RB1 co-
mutations, commonly found in patients with SCLC, were analyzed in tissues and peripheral blood, indicating poorer clinical
outcomes (PFS, tissue, HR=2.85, p=0.071; ctDNA, HR=2.76, p=0.06; OS, tissue, HR=3.35, p=0.032; ctDNA, HR=3.87,
p=0.031).°*%5 Higher TMB levels (10 muts/Mb) in tissues were associated with longer PFS (HR=0.27, p=0.053) and OS
(HR=0.37, p=0.086). Previous studies have suggested that monitoring longitudinal ctDNA changes could aid in the early
detection of sustained molecular responses or emerging resistance.®®®’ Patients with ctDNA positivity in the peripheral blood
collected on day 1 of the seventh cycle in this trial exhibited worse PFS (HR=12.28, p=0.0069), suggesting that ctDNA clearance
may play a predictive role in treatment efficacy. Furthermore, a baseline study of PBMCs revealed that patients with a higher
baseline of ZNF683+CD8+ T cells had longer PFS and OS than those with a higher baseline of regulatory T cells. These
biomarkers were associated with clinical benefits of adebrelimab combined with chemotherapy and TRT; however, further
validation is required.

Dosage and Administration of Adebrelimab

The recommended regimen for ES-SCLC involves adebrelimab at a dose of 20 mg/kg in combination with chemotherapy
every 3 weeks (21 days) for 4-6 cycles, followed by 20 mg/kg every 3 weeks as monotherapy until disease progression,
unacceptable toxicity, or for up to 2 years of maintenance treatment. Adebrelimab was administered as an intravenous
infusion 30 minutes prior to chemotherapy on the same day.

Reducing or escalating the dose of adebrelimab is not recommended; however, treatment interruption or discontinua-
tion may be necessary to manage adverse reactions. Data on the administration of adebrelimab during pregnancy were
unavailable. Based on animal studies and its classification as an IgG4 antibody capable of crossing the placental barrier,
adebrelimab may pose a risk of fetal harm if administered during pregnancy. Women of childbearing potential should use
effective contraception during treatment and for at least two months following the final dose.

For comprehensive guidance including warnings, precautions, recommendations of dose adjustments in response to
adverse reactions, and information on use in specific populations, local prescription information should be consulted.

Conclusion

In conclusion, the combination of adebrelimab with etoposide and carboplatin significantly improved overall survival
compared to chemotherapy alone, and broadened clinical first-line treatment options for patients with ES-SCLC. The
unmet clinical demands drive the development of innovative regimens combined with radiotherapy or targeted therapy,
which are highly anticipated to bring a breakthrough in survival benefits for LS-SCLC and ES-SCLC in the future. In
addition, further researches are needed to continue identifying biomarkers through multi-omics analysis and investigating
more effective therapeutic targets.

Abbreviations

SCLC, small cell lung cancer; PD-1, programmed cell death-1; PD-L1, programmed death-ligand 1; ES-SCLC,
extensive-stage small cell lung cancer; FDA, Food and Drug Administration; EMA, European Medicines Agency; LS-
SCLC, limited-stage small cell lung cancer; 1gG4, immunoglobulin G4; SHR-1316, Adebrelimab; NMPA, National
Medical Products Administration; CSCO, Chinese Society of Clinical Oncology; NSCLC, non-small cell lung cancer;
FcyR, Fey receptors; CDC, complement dependent cytotoxicity; ADCC, antibody-dependent cellular cytotoxicity

374 https: Biologics: Targets and Therapy 2025:19



Yang et al

responses; ADCP, antibody-dependent cellular phagocytosis; ADCR, antibody-dependent cell-mediated cytokine release;
FAE, Fab arm exchange; Cmax, maximum concentration, AUC, area under the concentration-time curve; VALG,
Veterans Administration Lung Study Group; OS, overall survival; PFS, progression-free survival, mOS, median overall
survival; HR, hazard ratio; mPFS, median progression-free survival; ESMO-10, European Society for Medical Oncology
Immuno-Oncology Congress; BM, brain metastasis; ORR, objective response rate; DCR, disease control rate; TRT,
thoracic radiotherapy; 3D-CRT, 3D conformal radiotherapy; IMRT, intensity-modulated radiation therapy; PCI, prophy-
lactic cranial irradiation; TKI, tyrosine kinase inhibitor; TRAEs, Treatment-related adverse events; cCRT, concurrent
radiotherapy; NCCN, National Comprehensive Cancer Network; GTV, gross tumour volume; CTV, the clinical target
volume; PTV, planning target volume; LDRT, low-dose radiotherapy; VEGF, vascular endothelial growth factor; PARP,
Poly ADP-ribose polymerase; pCR, pathological complete response; MPR, major pathological response; IHC, immuno-
histochemistry; FFPE, formalin-fixed and paraffin-embedded; PBMC, plasma and peripheral blood mononuclear cell.
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