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Abstract
Atezolizumab combined to carboplatin and etoposide prolonged survival in the IMpower133 trial of untreated
extensive-stage small-cell lung cancer (ES-SCLC). This end-of-study analysis from the MAURIS phase IIIb trial
reported a median overall survival (OS) of 10.6 months, with OS rates of 45.5% at 1 year and 14.5% at 3 years,
thus confirming long-term survival of a subgroup of ES-SCLC patients.
Background: Atezolizumab combined to carboplatin and etoposide prolonged survival in the IMpower133 trial of
untreated extensive-stage small-cell lung cancer (ES-SCLC). Aim of this analysis is to provide end-of-study results from
the phase IIIb MAURIS study on the efficacy and safety of atezolizumab plus chemotherapy in the same disease setting,
in a patient population with broader inclusion criteria. Materials and Methods: MAURIS is a multicentric, open-label,
single-arm study conducted between 2019 and 2023 in 25 Italian study centres. A total of 155 patients with untreated
ES-SCLC were enrolled. Treatment was based on atezolizumab 1200 mg + carboplatin + etoposide every 21 days,
for 4 to 6 cycles, during the induction phase, and atezolizumab every 3 weeks during the maintenance phase. Safety,
overall survival (OS) and progression-free survival (PFS) were among study endpoints. Results: The median OS at
end of study was 10.6 months, with OS rates of 45.5% at 1 year, 31.0% at 1.5 years, 17.1% at 2 years and 14.5% at 3
years. The median PFS was 5.5 months. Serious adverse events (AEs) occurred in 38.3% of patients, treatment-related
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serious AEs in 21.4%, and immuno-mediated treatment-emergent AEs in 26.6% of patients. Immune-mediated grade
3 to 4 AEs were inversely related with mortality (hazard ratio, HR = 0.36; 95% confidence interval, CI: 0.13-0.97) in a
multivariate analysis. Conclusion: This study showed consistent findings with the IMpower133 trial on the safety and
efficacy of atezolizumab plus chemotherapy in first-line treatment of ES-SCLC. Long-term survival of a subgroup of
patients was also confirmed.
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Introduction
Lung cancer is the most common and lethal neoplasm world-

wide,1 with 13% to 15% of cases being represented by small cell
lung cancer (SCLC).2 SCLC is an aggressive and rapidly growing
tumour, often diagnosed at an advanced stage, with a critical 5-year
survival rate below 10%.3,4 Survival is even worse, i.e., < 2% at 5
years, in extensive-stage SCLC (ES-SCLC) patients.5

During the last 10 to 15 years, a greater understanding of disease
biology led to the development and approval of new systemic
treatments aimed to increase the survival of patients with ES-
SCLC. Selected immunotherapies showed encouraging results in
randomized clinical trials (RCT).6,7 Among those, atezolizumab—
a humanized IgG1 monoclonal antibody, immune checkpoint
inhibitor of the interaction between PD-L1 and its PD-1 and B7-
1 receptors—in addition to carboplatin and etoposide reported a
benefit in overall survival (OS) and progression-free survival (PFS)
in the phase III IMpower133 trial of newly diagnosed ES-SCLC
patients (median OS 12.3 vs. 10.3 months in the placebo group;
median PFS 5.2 vs. 4.3 months).6

Subsequent analyses from IMpower133 confirmed the safety and
efficacy of atezolizumab in the long term, as well as its favourable
effect on patients quality of life,8-10 while a number of other studies
from the Real-World setting provided information on the use of
atezolizumab and other immunotherapies in the clinical practice
of newly diagnosed ES-SCLC.11-15 However, available data are still
limited, and several questions on the role of atezolizumab in ES-
SCLC (for example, whether long term benefits are associated to
selected patient characteristics) remain unsettled.

In an interim data analysis from the MAURIS study,16 a phase
IIIb trial carried out in Italy, we previously showed that RCT
findings of the IMpower133 study may be replicated in a broader
ES-SCLC patient population, closer to everyday clinical practice,
and after continuing treatment from 4 to up to 6 cycles according
to physicians’ choice. Aim of this study is to provide information on
the final efficacy and safety results of atezolizumab plus chemother-
apy at the end of study, i.e., 3 years after last enrolment, and to
consider other selected open issues in the frontline immunotherapy
of ES-SCLC by examining data from MAURIS.

Materials and Methods
MAURIS is a multicentric, open-label, single-arm study

conducted between August 2019 and July 2023 in 25 study centres
located throughout Italy. Patient enrolment lasted 12 months
(August 2019-July 2020) and was based on the following main
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eligibility criteria: (1) histologically or cytologically confirmed ES-
SCLC (according to the Veterans Administration Lung Study Group
staging system); (2) measurable disease (as defined by RECIST
v1.1); (3) Eastern Cooperative Oncology Group Performance Status
(ECOG PS) scale between 0 and 2; (4) no prior systemic treatment
for ES-SCLC; (5) adequate hematologic and end organ functions.
A total of 181 patients were screened, and 155 of them satisfied
all the eligibility criteria and were enrolled. The study ended 36
months after the enrolment of the last study patient. Detailed infor-
mation on the full inclusion/exclusion criteria and study methods
was provided in an earlier analysis focused on interim data at 1 year,
and is also given in the Supplemental Materials.16

The study was approved by the reference Ethics Committee at
each study centre before the beginning of the investigation and
was performed in accordance with the Declaration of Helsinki. All
participants gave their written informed consent before the start of
any study-related procedure.

The primary objective of the study was to evaluate the safety
of treatment, measured according to 2 primary endpoints, i.e.,
incidence of serious adverse events (SAEs); and incidence of serious
and nonserious immune-mediated adverse events (AEs). The latter
were defined as those consistent with an immune-mediated mecha-
nism of action requiring treatment with systemic corticosteroids
or hormone replacement therapy and included, among others,
the occurrence of hepatitis, colitis, myocarditis, skin rash and
Guillain-Barré syndrome (the full list is reported in the Supple-
mental Materials, together with the definition of SAEs). Secondary
endpoints were related to both safety and efficacy of treatment,
and included: (1) incidence of AEs of special interest (AESI); (2)
incidence of AEs associated with drug-induced liver injury (DILI);
(3) overall survival (OS); (4) progression-free survival (PFS); (5)
overall response rate (ORR), defined according to RECIST v1.1,
and duration of response (DOR).

In the induction phase, patients were treated with atezolizumab
1200 mg + carboplatin (AUC 5 mg/ml/minute) + etoposide (100
mg/m2 BSA on days 1-3 of each cycle) every 21 days, for 4 to 6
cycles according to investigator choice. In the maintenance phase,
patients received atezolizumab every 3 weeks until progression of
disease (PD), unacceptable toxicity or clinical deterioration. After
PD (evaluated according to RECIST v1.1), investigators could
choose to continue treatment if selected requirements were met
(e.g., evidence of clinical benefit, absence of PD-related ECOG
PS deterioration and of tumour progression at critical anatomical
sites).

http://creativecommons.org/licenses/by/4.0/
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Other anticancer therapies, live attenuated vaccines, systemic
immunostimulant, or immunosuppressive therapy were not allowed
during the study. On the other hand, permitted drugs included: (1)
prophylactic or therapeutic anticoagulation therapy; (2) corticos-
teroids used for chronic obstructive pulmonary disease or asthma;
(3) low-dose corticosteroids used for orthostatic hypotension or
adrenocortical insufficiency; (4) palliative radiotherapy not inter-
fering with the assessment of tumour target lesions; and (5) local
therapy such as surgery, stereotactic radiosurgery, radiotherapy,
radiofrequency ablation. The use of antihistamines, antipyretics,
and/or analgesics as premedication was permitted starting from the
second infusion of atezolizumab.

Tumour assessments were performed: (1) at screening; (2) after
treatment cycle 1, every 6 weeks for the first 48 weeks; (3) then,
every 9 weeks, until the occurrence of PD. In case of treatment
continuation after PD, tumour assessments were performed every
6 weeks, until discontinuation of treatment.

The National Cancer Institute Common Terminology Criteria
for Adverse Events, version 5.0, was used to evaluate treatment-
emergent AEs (TEAEs). AE terms were assigned to a preferred
term and were classified by the primary system organ class accord-
ing to the Medical Dictionary for Regulatory Activities (MedDRA)
thesaurus, version 23.0. The full lists of events included in AESI
and DILI are reported in detail in the Supplemental Materials. OS
was defined as the time from start of treatment to death from any
cause, and PFS as the time from start of treatment to the first occur-
rence of PD or death from any cause, whichever occurred first. DOR
was defined as the time from initial response to disease progression
or death among patients who experienced a complete response or
partial response during the study.

Statistical methods. Descriptive statistics were generated.
Continuous variables were presented through median and/or
mean values ± standard deviation (SD), and categorical variables
as numbers and percentages. For categorical data, comparisons
between groups (e.g., between patients with vs. without long-term
benefit [LTB], defined as those with OS ≥ 24 months) were
performed by using the contingency table analysis with the χ2 test.
Adverse events occurring during the study follow-up in the safety
set (i.e., in all patients with at least 1 administration of the study
treatment) were tabulated together with the corresponding percent-
ages, overall and separately for the induction and maintenance
phases. Median follow-up was computed using the observation time
method. The intention-to-treat (ITT) set of all enrolled patients
was used in the efficacy analyses. OS, PFS and DOR were analysed
using Kaplan-Meier product-limit survival curve estimates and log-
rank tests for comparison between groups.17 Hazard ratios (HR)
of all-cause mortality according to selected baseline and follow-up
factors, as well as the corresponding 95% confidence intervals (CIs),
were estimated using Cox proportional hazards models adjusting
for age (in continuous) and sex.18 The analyses involving thoracic
RT included only patients eligible to the treatment, i.e., those who
received at least 4 induction cycles. All statistical tests were 2-sided
and a P-value of less than .05 was considered significant. Data analy-
ses were conducted using SAS version 9.4 (SAS Institute, Cary, NC,
USA) statistical software.
Results
A total of 155 patients were enrolled in the study (ITT set), with

154 of them (99.4%) starting treatment and thus being involved in
the safety set analyses. The median duration of follow-up at end of
study was 10.5 months, with a range of 0.2 to 44.9 and a mean ±
SD of 15 ± 12 months.

Table 1 describes the characteristics at baseline of patients
enrolled in the MAURIS study, overall and according to the number
of induction cycles received. The mean age ± SD of cases was
65.1 ± 9.0 years. Out of 155 ES-SCLC patients, 68 (44.2%) had
ECOG status = 0, 80 (51.9%) had ECOG =1 and 6 (3.9%)
had ECOG = 2. Eighty-six cases (55.5%) had liver metastases
and 16 cases (10.3%) had brain metastases at baseline. Eight auto-
immune diseases were reported in 7 out of 155 patients (4.5%;
1 patient had 2 conditions) at the baseline visit: 4 with psori-
asis, 2 with Hashimoto thyroiditis and 2 with chronic gastritis.
A high tumour burden (i.e., at least 1 of the following criteria:
SLD ≥ 60 mm, ≥ 2 metastatic sites, LDH > ULN) was present
in most patients (94.8%). Twenty-three patients (14.8%) received
less than 4 cycles, 43 (27.7%) had 4 cycles, 11 (7.1%) had 5
cycles and 78 (50.6%) had 6 treatment cycles of induction. Includ-
ing both induction and maintenance phases, patients received a
median of 8 cycles of atezolizumab (mean ± SD: 12.6 ± 14.8).
A total of 14 patients (9.0%) received thoracic radiotherapy (RT)
and 18 (11.6%) had prophylactic cranial irradiation (PCI) during
follow-up.

The main results on the efficacy of treatment in terms of OS and
PFS are presented in Table 2, overall and according to number of
treatment cycles. OS and PFS curves are also shown graphically in
Figures 1 and 2, respectively. A total of 120 deaths (77.4%) and
138 disease progression events (89.0%) occurred. The median OS
at end of study was 10.6 months (95% CI: 9.8-13.7), with OS rates
of 45.5% at 1 year, 31.0% at 1.5 years, 17.1% at 2 years and 14.5%
at 3 years. Median OS stratified according to the number of cycles of
induction was 2.7 months for < 4 cycles, 10.4 months for 4 cycles,
and 13.7 months for 5 to 6 induction cycles (P-value < .001). The
median PFS in the overall analysis was 5.5 months (95% CI: 5.3-
5.7), while in stratified analysis it was 1.8 months for < 4 cycles,
4.5 months for 4 cycles, and 5.8 months for 5 to 6 induction cycles
(P-value < .001). Survival curves were further stratified according
to thoracic RT treatment (Supplemental Figure 1), occurrence of
grade 3 or 4 immuno-mediated TEAEs (Supplemental Figure 2),
and presence of untreated brain metastasis at baseline (Supplemen-
tal Figure 3). In 14 patients treated with thoracic RT, the median OS
was 19.3 months (95% CI: 13.7-not reached). In 10 patients report-
ing at least 1 grade 3 or 4 immuno-mediated TEAEs, the median OS
was 13.1 months (95% CI: 0.9-27.1). The ORR in the study was
72.3% (n = 112 out of 155 patients), with 6 patients (3.9%) achiev-
ing complete response and 106 (68.4%) partial response. Twenty-
five patients (16.1%) had stable disease, 8 (5.2%) had progressive
disease, and 9 (5.8%) could not be assessed. Duration of response
(DOR) is shown in Supplemental Figure 4. The median DOR was
4.2 months (95% CI: 4.1-4.5). Human leukocyte antigen (HLA)
data were available in a minority of patients (n = 11, 7.1%) and
thus results of HLA analyses are not reported.
Clinical Lung Cancer November 2025 543
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Table 1 Baseline Characteristics of 155 ES-SCLC Patients Enrolled in the MAURIS Study

All Patients (n = 155) < 4 Cycles (n = 23) 4 Cycles (n = 43) 5-6 Cycles (n = 89)
Age (years), n (%)

< 65 72 (46.4%) 8 (36.4%) 20 (46.5%) 44 (49.4%)
≥ 65 83 (53.6%) 14 (63.6%) 23 (53.5%) 45 (50.6%)

Age (years), mean (SD) 65.1 (9.05) 67.2 (7.48) 67.2 (9.90) 63.6 (8.77)
Gender, n (%)

Females 60 (38.7%) 5 (21.7%) 15 (34.9%) 40 (44.9%)
Males 95 (61.3%) 18 (78.3%) 28 (65.1%) 49 (55.1%)

ECOG performance status, n (%)a

0 68 (44.2%) 5 (21.7%) 19 (44.2%) 44 (50.0%)
1 80 (51.9%) 16 (69.6%) 23 (53.5%) 41 (46.6%)
2 6 (3.9%) 2 (8.7%) 1 (2.3%) 3 (3.4%)

Smoking status, n (%)
Never smoked 8 (5.2%) 1 (4.3%) 2 (4.7%) 5 (5.6%)
Current smoker 59 (38.1%) 9 (39.1%) 17 (39.5%) 33 (37.1%)
Former smoker 88 (56.8%) 13 (56.5%) 24 (55.8%) 51 (57.3%)

Previous diagnosis of limited stage SCLC, n (%) 14 (9.0%) 2 (8.7%) 8 (18.6%) 4 (4.5%)
Brain metastases at baseline, n (%) 16 (10.3%) 5 (21.7%) 2 (4.7%) 9 (10.1%)
Untreated brain metastases at baseline, n (%) 9 (5.8%) 2 (8.7%) 1 (2.3%) 6 (6.7%)
Liver metastases at baseline, n (%) 86 (55.5%) 14 (60.9%) 29 (67.4%) 43 (48.3%)
Presence of comorbidities, n (%)b 94 (60.7%) 16 (72.7%) 27 (62.8%) 50 (56.2%)
Presence of autoimmune diseases, n (%) 7 (4.5%) 0 5 (11.6%) 2 (2.2%)
Concomitant steroid treatment at baseline, n (%) 141 (91.0%) 20 (90.9%) 41 (95.3%) 80 (89.9%)
LDH > ULN at baseline, n (%) 92 (59.3%) 17 (77.3%) 25 (58.1%) 49 (55.1%)
High tumour burden, n (%)c 147 (94.8%) 22 (100%) 39 (90.7%) 85 (95.5%)

Abbreviations: ECOG = Eastern Cooperative Oncology Group; ES = extensive stage; LDH = lactate dehydrogenase; SCLC = small-cell lung cancer; SD = standard deviation; ULN = upper limit of
normal.
a The sums may not add up to the total because of a few missing data.
b At least 1 comorbidity among the following: cardiovascular diseases, respiratory conditions, dyslipidaemia, diabetes.
c At least 1 criterium among the following: SLD ≥ 60 mm, ≥ 2 metastatic sites, LDH > ULN.

Table 2 Summary of OS and PFS Outcomes, Overall and According to Number of Treatment Cycles

All Patients (n = 155) <4 Cycles (n = 22)a 4 Cycles (n = 43) 5-6 Cycles (n = 89)
Overall survival
At 1-y, n (%) 66 (45.5) 0 19 (45.2) 47 (54.7)
At 1.5-y, n (%) 44 (31.0) 0 12 (29.3) 31 (37.3)
At 2-y, n (%) 24 (17.1) 0 6 (14.6) 18 (22.0)
At 3-y, n (%) 20 (14.5) 0 5 (12.5) 15 (18.5)
OS percentiles, months

25° percentile (95% CI) 7.5 (6.6-8.2) 1.0 (0.1-1.8) 7.7 (5.8-8.9) 8.4 (7.4-10.3)
Median OS (95% CI) 10.6 (9.8-13.7) 2.7 (1.0-7.6) 10.4 (8.6-14.2) 13.7 (10.7-17.6)
75° percentile (95% CI) 20.6 (18.2-27.1) 7.6 (2.7-10.2) 20.6 (13.6-NR) 22.7 (18.8-NR)

Death events, n (%) 120 (77.4%) 17 (77.3) 35 (81.4) 68 (76.4)
Progression-free survival
PFS percentiles, months

25° percentile (95% CI) 4.0 (3.0-4.2) 1.0 (0.1-1.7) 3.9 (3.0-4.2) 5.3 (4.1-5.5)
Median PFS (95% CI) 5.5 (5.3-5.7) 1.8 (1.0-3.9) 4.5 (4.1-5.5) 5.8 (5.5-6.4)
75° percentile (95% CI) 7.1 (6.5-8.8) 3.9 (1.8-NR) 6.9 (5.5-18.4) 8.5 (6.9-11.9)

Progression events, n (%) 138 (89.0%) 17 (77.3)b 39 (90.7) 82 (92.1)

Abbreviations: CI = confidence interval; NR = not reached; OS = overall survival; PFS = progression-free survival
a One patient in the intention-to-treat set (n = 155) received no treatment cycles and was thus not included in the analyses stratified by number of cycles (n = 154).
b All patients died.
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Figure 1 Overall survival in the whole patient population (Panel A) and according to number of treatment cycles (Panel B).a

CI = confidence interval; OS = overall survival. OS according to number of treatment cycles, log-rank test, P-value < .001. aOne patient in the intention-to-treat
set (n = 155) received no treatment cycles and was thus not included in the analyses stratified by number of cycles (n = 154).
Supplemental Table 1 describes the main characteristics of a
restricted subgroup of patients (n = 53) treated after PD. Supple-
mental Figure 5 reports the corresponding OS curve (median
OS = 13.7 months; 95% CI: 10.3-18.3).

Figure 3 shows the percentage distribution of selected character-
istics at baseline and during follow-up according to the achievement
of LTB of atezolizumab treatment. Patients achieving LTB had more
frequently (vs. those not achieving LTB) a baseline LDH within
upper limit of normal (ULN, 65% vs. 34%, respectively, P-value
< .01), an associated auto-immune disorder (17% vs. 3%, P-value
< .01) and treatment with thoracic RT during follow-up (21% vs.
7%, P-value < .01). On the contrary, patients with LTB had less
frequently than non-LTB cases a liver metastasis at baseline (21%
vs. 49%, P-value = .011).
Uni- and multivariate analysis of the association between selected
factors and mortality from ES-SCLC is presented in Table 3.
Presence of liver metastases at baseline (HR = 1.68; 95% CI: 1.17-
2.41) and low number of cycles of induction (HR = 8.08; 95% CI:
4.28-15.23, for < 4 vs. 4 cycles) were associated with an increased
mortality, whereas the occurrence of immune-mediated serious AEs
during the follow-up period was inversely related with risk of death
(HR = 0.36; 95% CI: 0.13-0.97) in the multivariate model.

The main results of the safety evaluation in the MAURIS study
are given in Table 4. At least 1 TEAE occurred in most patients
during the induction phase (90.3% of cases), maintenance phase
(66.7%), and overall study period (96.8%). In 6 cases (3.9%)
during the induction phase, TEAEs led to patient death, with
one case being treatment-related (death due to pneumonia). SAEs
Clinical Lung Cancer November 2025 545



The Italian Mauris Phase IIIb Trial of Atezolizumab

Table 3 Association Between Selected Factors and Mortality in Patients With ES-SCLC

Univariate HR (95% CI) Multivariate HR (95% CI)a

Age (years)
< 65 Reference Reference
≥ 65 1.36 (0.95-1.94) 1.35 (0.94-1.94)

Gender
Females Reference Reference
Males 1.43 (0.98-2.07) 1.37 (0.94-2.00)

ECOG performance status
0-1 Reference Reference
2 2.12 (0.86-5.22) 2.28 (0.91-5.71)

Brain metastases at baseline
No Reference Reference
Yes 1.49 (0.84-2.65) 1.55 (0.87-2.77)

Liver metastases at baseline
No Reference Reference
Yes 1.64 (1.15-2.36)∗∗ 1.68 (1.17-2.41)∗

High tumour burdenb

No Reference Reference
Yes 1.98 (0.87-4.52) 2.11 (0.92-4.84)

No. of treatment cycles
< 4 8.00 (4.26-15.04)∗∗∗ 8.08 (4.28-15.23)∗∗∗

4 Reference Reference
5-6 0.79 (0.53-1.19) 0.87 (0.57-1.32)

Occurrence of immuno-mediated, grade 3-4, AEs
No Reference Reference
Yes 0.38 (0.14-1.02) 0.36 (0.13-0.97)∗∗∗∗

Thoracic radiotherapy c

No Reference Reference
Yes 0.54 (0.27-1.07) 0.54 (0.27-1.07)

Abbreviations: AE = adverse event; CI = confidence interval; ECOG = Eastern Cooperative Oncology Group; ES = extensive stage; HR: hazard ratio; SCLC = small-cell lung cancer.
Significance of bold values ∗ p = 0.005, ∗∗ p = 0.007, ∗∗∗ p < 0.0001, ∗∗∗∗ p = 0.046.
a From multivariate Cox regression models including terms for sex, age (in continuous) and, in turn, the other covariates reported in the Table; statistically significant results are reported in bold.
b At least 1 criterium among the following: SLD ≥ 60 mm, ≥ 2 metastatic sites, LDH > ULN.
c Analysis conducted by including only patients eligible for thoracic radiotherapy, i.e., those who completed at least 4 treatment cycles.

Table 4 Adverse Events Occurring in 154 Patients (Safety Set) During the Study Period

Induction Phase Maintenance Phase Induction + Maintenance Phases
TEAEs, n (%) 139 (90.3) 80 (66.7) 149 (96.8)
Treatment-related TEAEs, n (%) 118 (76.6) 43 (35.8) 128 (83.1)
Grade 3-4 treatment-related TEAEs, n (%) 74 (48.1) 11 (9.2) 83 (53.9)
SAEs, n (%) 46 (29.9) 16 (13.3) 59 (38.3)
Treatment-related SAEs, n (%) 28 (18.2) 5 (4.2) 33 (21.4)
TEAEs leading to death, n (%) 6 (3.9) 0 (0.0) 6 (3.9)
Treatment-related TEAEs leading to death, n (%) 1 (0.6) 0 (0.0) 1 (0.6)
Immune-mediated TEAEs, n (%) 23 (14.9) 25 (20.8) 44 (26.6)
Immune-mediated SAEs, n (%) 4 (2.6) 7 (5.8) 7 (4.5)
AESI, n (%) 18 (11.7) 16 (13.3) 34 (22.1)
DILI, n (%) 6 (3.9) 5 (4.2) 11 (7.1)

Abbreviations: AESI = adverse events of special interest; DILI = drug-induced liver injury; SAE = serious adverse events TEAEs = treatment-emergent adverse events.
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Figure 2 Progression free survival in the whole patient population (Panel A) and according to number of treatment cycles (Panel
B).a

CI = confidence interval; PFS = progression-free survival. PFS according to number of treatment cycles, log-rank test, P-value < .001. aOne patient in the
intention-to-treat set (n = 155) received no treatment cycles and was thus not included in the analyses stratified by number of cycles (n = 154).
were recorded in 38.3% of patients, and treatment-related SAEs in
21.4% of cases. There were 23 patients (14.9%) reporting at least 1
immuno-mediated TEAE during the induction phase, 25 (20.8%)
during the maintenance phase, and 44 (26.6%) in the overall study
period. The main immuno-mediated TEAEs were endocrine disor-
ders (in 10 patients, 6 of whom reporting hypothyroidism), skin
and subcutaneous tissue disorders such as pruritus, rash and psori-
asis (in 10 patients) and respiratory disorders (in 7 patients, of
whom 5 reporting pneumonitis). Seven patients (4.5%) had at
least 1 immuno-mediated SAE during the study. Two immuno-
mediated SAEs were due to acute kidney injury and one each to
diarrhoea, decreased platelet count, ataxia, autoimmune encephali-
tis and pruritus. Additional information on other safety outcomes,
including data on treatment discontinuations due to TEAEs, is
given in Supplemental Table 2, while information on AEs occurring
in the subgroup of 14 patients treated with thoracic RT is reported
in Supplemental Table 3.

Discussion
The main findings of this prospective study are consistent with

those of the IMpower133 trial, confirming the efficacy and safety
of atezolizumab plus chemotherapy in the frontline treatment of
ES-SCLC. These results were derived in a population of patients
slightly older and with worse prognostic features than in the regis-
trative RCT, and over a long period of observation. In particular, OS
rate after 3 years was about 15%, thus confirming previous reports
about the existence of a selected subgroup of patients obtaining LTB
from atezolizumab immunotherapy. In our analysis, this subset was
Clinical Lung Cancer November 2025 547
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Figure 3 Characteristics at baseline and during follow-up of patients in relation to LTB (i.e., OS ≥ 24 months) of atezolizumab
treatment. Analyses based on 24 patients with LTB and 116 with no LTB.

a At least 1 comorbidity among the following: cardiovascular diseases, respiratory conditions, dyslipidaemia, diabetes. ∗P-value < .05 for comparison of patients
with versus without LTB. ∗∗P-value < .01 for comparison of patients with versus without LTB. ECOG = Eastern Cooperative Oncology Group; LDH = lactate
dehydrogenase; LTB = long-term benefit; PD = progressive disease; PS = propensity score; RT = radiotherapy; ULN = upper limit of normal.
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more frequently characterized by a LDH value at baseline within
ULN and by the concomitant presence of autoimmune disorders,
and survival was favourably impacted by the occurrence of immune-
related grade 3 to 4 AEs.

Safety was the primary outcome of the MAURIS study. Overall,
safety findings were acceptable and in line with those expected
for this treatment combination on the basis of previous data from
the IMpower133 and—although comparison is more difficult—of
early Real-World studies.6,12 The proportion of patients reporting
1 or more treatment-related SAE in all study phases (i.e., combined
induction and maintenance) of MAURIS was close to that of the
atezolizumab arm in the IMpower133 trial (21.4% vs. 22.7%,
respectively). Likewise, the corresponding proportions of any SAE
Clinical Lung Cancer November 2025
in the 2 studies were very similar, 38.1% vs. 37.4%. Immune-
mediated AEs occurred in 26.6% of MAURIS patients, generally in
line with phase III trials of chemoimmunotherapies for ES-SCLC,19

as well as with the IMpower133 trial (20.2%),20 when using the
same definition of immune-related events as in the MAURIS study
(where treatment with systemic corticosteroids or immunosuppres-
sive drugs was required for characterization). The proportion of
patients experiencing AEs was generally higher in the induction than
in the maintenance phase, as was reported in IMpower133,9 with
the exception of immune-mediated AEs that, if any, tended to occur
more frequently during maintenance. This may, at least in part,
be explained by the association with chemotherapeutic agents with
an immunosuppression mechanism during the induction phase.
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•
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•

However, on the other side, the continuous and extended treat-
ment with atezolizumab during the maintenance phase may have
led to the development of delayed cumulative immune-mediated
AEs. The differential and evolving definition of immune-mediated
AEs in the MAURIS trial as compared to earlier atezolizumab
studies should in any case be aknowledged. A better understand-
ing of long-term side effects of immune checkpoint inhibitors is
increasingly important in order to establish an early recognition and
treatment. The median OS (10.6 months) and PFS (5.5 months)
reported at end of MAURIS study confirmed the early findings of
the interim analysis16 and were largely consistent with those of the
IMpower133 trial and of a preliminary analysis of the compan-
ion Spanish IMfirst phase IIIb study.6,21 If any, OS was slightly
lower in MAURIS than in the registrative trial, this being possi-
bly explained by the worse prognostic characteristics at baseline
of the patient population included. Differently from IMpower133,
the phase IIIb MAURIS study included also patients with ECOG
status equal to 2 (n = 6, 3.9%) and those with untreated brain
metastases at baseline (n = 9, 5.8%). Further, the proportion of
patients with liver metastases at baseline was higher in the MAURIS
(n = 86, 55.5%) than in the IMpower133 (37%) study. Thus, the
population involved in this analysis was closer to Real-World clini-
cal practice .16 The ORR in MAURIS (72.3%) was higher than the
one in IMpower133 (60.2%), and comparable to those of IMfirst
(69.0%) and of most other prospective investigations.13,21 Over a
longer observation period as compared to the interim analysis at 1
year,16 this report showed consistent efficacy results, at least in terms
of median survival. However, the extended follow-up allowed us to
provide meaningful data on long-term survival rates, with 17.1%
of patients alive at 2 years and 14.5% at 3 years from treatment
initiation. This finding confirms earlier observations from both
RCT and Real-World studies indicating that a subgroup of 15-20%
of ES-SCLC cases survives at least 3-years following atezolizumab
plus chemotherapy treatment and related inhibition of the PD-1
axis,8,22 with a recent report from the phase IV extension study of
IMpower133 (i.e., IMbrella A study) showing a durable survival rate
of 12% at 5-years.10

We tried, therefore, to identify the characteristics associated to
a favourable prognosis after first-line immunotherapy. Presence of
liver and bone metastases and/or elevated LDH at baseline emerged
as detrimental factors on survival after ES-SCLC in this and other
investigations focused specifically on atezolizumab12 or on any
chemoimmunotherapy.13 On the other hand, we found no signif-
icant association with ECOG PS (likely due to small numbers and
limited statistical power), that emerged as a key prognostic factor in
several other studies.13,22,23 No clear OS benefit was found in multi-
variate analysis for patients treated with 5 to 6 induction cycles as
compared to 4 cycles. Similarly to a previous Korean Real-World
study,12 and in accordance with other data on immunotherapies in
non-small cell lung cancer patients,24,25 we reported a favourable
impact of the occurrence of immune-related AEs (grade 3-4) on
OS in multivariate analyses, also with a comparable, strong magni-
tude of the association with the Korean analysis (HR = 0.33, vs.
HR = 0.36 in MAURIS). This observation, in combination with
the favourable results of LTB reported in patients with autoimmune
disorders, requires further investigation in future studies.
Limits of this investigation are those typical of phase IIIb studies,
e.g., the lack of a comparison arm, the limited sample size for some
subgroup analysis, and the inclusion of partially selected patients,
that may not be fully representative of the real-life population. Still,
enrolment criteria were larger than in the registrative trial and thus
closer to the real practice. The cutoff to define patients with LTB
(i.e., 24 months) may be somewhat arbitrary, although this was
determined in line with the companion IMfirst study.26 Among the
strengths of the study are the long (3-years) period of follow-up, the
wide national population coverage (the study involved centres in 14
out of 20 Regions of Italy), and the availability of information on
factors associated to LTB of atezolizumab. Further, we were able to
analyse selected patient subgroups for which data are still limited.
In particular, we characterized patients treated after PD, reporting
a median OS of 13.7 months in this group; and we could examine
patients treated with combined immunotherapy and thoracic RT4:
although based on a limited number of cases, our findings supported
the applicability and a potential synergistic effect of combined
thoracic RT and immunotherapy with atezolizumab.2,27

Conclusions
In conclusion, the results of this analysis at the end of the

MAURIS study show that safety and efficacy of atezolizumab plus
carboplatin and etoposide in the frontline treatment of ES-SCLC
in a population more similar to real-life patients are consistent with
findings from the IMpower133 phase III trial. In the context of a
disease with traditionally sporadic cases remaining alive in the long-
term, prolonged survival of a (albeit restricted) subset of patients
treated with chemoimmunotherapy was also confirmed by our data.

Clinical Practice Points
This phase IIIb trial confirmed over a long period of observation
the efficacy and safety of atezolizumab plus chemotherapy in the
frontline treatment of ES-SCLC.
A restricted subset of about 15% of ES-SCLC patients treated
with frontline chemoimmunotherapy showed prolonged survival.
In multivariate analyses, survival was favourably impacted by the
occurrence of immune-related grade 3 to 4 adverse events.

Consent for Publication
This manuscript does not contain any individual person’s data in

any form.

Data availability
The datasets generated and/or analyzed during the current study

are available from the corresponding author on reasonable request.
Requests for the data underlying this publication requires a detailed,
hypothesis-driven statistical analysis plan that is collaboratively
developed by the requestor and company subject matter experts. For
up-to-date details on Roche’s Global Policy on the Sharing of Clini-
cal Information and how to request access to related clinical study
documents, see here: go.roche.com/data_sharing

Anonymised records for individual patients across more than 1
data source external to Roche cannot, and should not, be linked due
to a potential increase in risk of patient re-identification.
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