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Abstract 
Background:  MAURIS is an Italian multicenter, open-label, phase IIIb ongoing trial, aiming at evaluating the safety and effectiveness of atezoli-
zumab + carboplatin/etoposide in patients with newly diagnosed, extensive-stage small-cell lung cancer (ES-SCLC). The primary objective is the 
safety evaluation.
Materials and Methods:  Patients received atezolizumab + carboplatin/etoposide Q3W for 4-6 cycles in the induction phase, followed by atezoli-
zumab maintenance Q3W. We presented the interim analysis on safety (referring to the induction phase) and clinical effectiveness, in all patients 
(N = 154) and in subgroups that received ≤3 (N = 23), 4 (N = 43), and 5-6 cycles (N = 89) of induction.
Results:  At a median follow-up of 10.5 months, 139 patients (90.3%) discontinued treatment. Serious adverse events occurred in 29.9% of 
patients overall, and the rate was lower in patients with 5-6 cycles (19.1%) than in those with 4 (34.9%) or ≤3 (63.6%) cycles. Immune-mediated 
adverse events were reported in 14.9%, 15.7%, 11.6%, and 18.2% of patients, overall and by subgroup, respectively. The median overall survival 
and progression-free survival were 10.7 and 5.5 months, respectively. Overall, 111 patients (71.6%) had a tumor response.
Conclusions:  Interim results provide further evidences about safety and efficacy profile of atezolizumab + carboplatin/etoposide treatment in a 
ES-SCLC patient population closer to that observed in clinical practice.
Clinical Trial Registration:  Eudract No. 2019-001146-17, NCT04028050.
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Implications for Practice
This analysis, based on interim data from the MAURIS study, an Italian multicenter, phase IIIb ongoing trial, aiming at evaluating treatment 
with atezolizumab + carboplatin/etoposide in patients with newly diagnosed extensive-stage small-cell lung cancer (ES-SCLC) provides 
preliminary evidence that safety and efficacy results from the regulatory trial (ie, IMpower133) may be replicable in a patient population of 
ES-SCLC with more relaxed selection criteria, closer to that of “real life” clinical practice.

Introduction
Small-cell lung cancer (SCLC) accounts for approximately 
15% of all lung cancers and is characterized by early devel-
opment of metastatic disease and hence poor prognosis.1 
Although limited-stage SCLC can be treated with chemother-
apy and radiation with the potential for long-term survival,2 
the majority (approximately 70%) of patients with SCLC 
are diagnosed with extensive-stage disease (ES-SCLC), which 
has poor survival prospects (median overall survival [OS] 
approximately 10 months).3

Up to recent years, the standard first-line treatment for 
patients with ES-SCLC has been platinum-based chemo-
therapy with etoposide, a topoisomerase II inhibitor.4 The 
advanced knowledge of the biology of SCLC has led to the 
development of new therapeutic options, including targeted 
therapies and immunotherapies. Atezolizumab is a humanized 
IgG1 monoclonal antibody that targets programmed death- 
ligand 1 (PD-L1) and inhibits the interaction between PD-L1 
and its receptors, PD-1 and B7-1 (also known as CD80), 
both of which function as inhibitory receptors expressed on 
T cells. Therapeutic blockade of PD-L1 binding by atezoli-
zumab has been shown to enhance the magnitude and quality 
of tumor-specific T-cell responses, resulting in improved anti-
tumor activity.5,6

Targeting the PD-L1 pathway with atezolizumab has 
demonstrated activity in patients with advanced malignancies 
who have failed standard-of-care therapies. Atezolizumab has 
been and is currently studied as a single-agent in the advanced 
cancer and adjuvant/neoadjuvant therapy settings, as well as 
in combination with chemotherapy, targeted therapy, and 
cancer immunotherapy. The drug is now approved in the 
European Union for the treatment of urothelial carcinoma, 
non–small cell lung cancer, SCLC, triple-negative breast can-
cer, and hepatocellular carcinoma.7

Atezolizumab has been the first immune checkpoint inhib-
itor to be approved, in combination with carboplatin and 
etoposide, for the treatment of adult patients with ES-SCLC.8 
Approval was based on primary data from the multinational 
phase I/III IMpower133 trial in PD-L1-unselected patients 
with previously untreated ES-SCLC, ECOG 0-1, and treated 
asymptomatic brain metastases,9 which showed that the addi-
tion of atezolizumab to 4 cycles of carboplatin and etoposide 
in ES-SCLC was associated with significantly longer OS and 
progression-free survival (PFS) compared to chemotherapy 
alone, with a safety profile consistent with the known safety 
profile of the individual agents.10 Study updates have shown 
that the benefit of atezolizumab versus placebo and the safety 
profile was maintained at a median follow-up for OS of 
approximately 2 years,11 in the subset of patients who reached 
the maintenance phase of the study12 and in the elderly popu-
lation as compared to their younger counterpart.13

Recently, several trials conducted in single countries that 
have evaluated the effects of atezolizumab plus chemotherapy 

in patients with ES-SCLC treated in the real-world setting14-20 
have shown that the results of the IMpower133 trial9 are 
reproducible in patients with potentially worse prognosis 
treated in standard clinical practice.

MAURIS is a multicenter, open-label, single-arm, phase IIIb 
trial conducted in Italy aimed at evaluating the safety and 
efficacy of atezolizumab + carboplatin-etoposide in patients 
with newly diagnosed ES-SCLC aimed at assessing safety and 
efficacy in a patient population closer to “real world” clini-
cal setting as compared to the registrative trial. This article 
describes the findings of the interim data analysis conducted 
after 1 year from the end of enrolment.

Patients and Methods
Patients
The study population included patients with histologically 
or cytologically confirmed ES-SCLC and measurable dis-
ease, life expectancy >12 weeks, ECOG PS 0-2, no previous 
systemic treatment for ES-SCLC, and adequate hemato-
logic and end organ function. Patients with asymptomatic 
treated or untreated brain metastasis could be eligible. The 
full list of inclusion and exclusion criteria is presented in the 
Supplementary Material.

Treatments
Patients received atezolizumab 1200 mg + carboplatin 
(AUC 5 mg/ml/minute) and etoposide (100 mg/m2 BSA 
on days 1-3 of each cycle) every 3 weeks for 4-6 cycles 
(according to investigator choice) in the induction phase, 
followed by atezolizumab maintenance every 3 weeks up to 
disease progression, unacceptable toxicity or clinical dete-
rioration. Following disease progression per RECIST v1.1, 
treatment could be continued in case of evidence of clini-
cal benefit, absence of symptoms, and signs (including lab-
oratory values, such as new or worsening hypercalcemia) 
indicating unequivocal progression of the disease, absence 
in decline in ECOG PS due to disease progression, and 
absence of tumor progression at critical anatomical sites 
(eg, leptomeningeal disease). Prophylactic or therapeutic 
anticoagulation therapy, corticosteroids administered for 
chronic obstructive pulmonary disease or asthma, low-dose 
corticosteroids administered for orthostatic hypotension 
or adrenocortical insufficiency, palliative radiotherapy not 
interfering with the assessment of tumor target lesions and 
local therapy (eg, surgery, stereotactic radiosurgery, radio-
therapy, radiofrequency ablation) were permitted during 
the study. Premedication with antihistamines, antipyretics, 
and/or analgesics could be administered from the second 
atezolizumab infusion. Use of the following treatments was 
not permitted: other anticancer therapy, live attenuated 
vaccines, systemic immunostimulant, or immunosuppres-
sive therapy.

https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
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Outcome Measures
The primary endpoints of the study were: incidence of seri-
ous adverse events (SAEs) and of immune-mediated adverse 
events (imAEs, list in Supplementary Material), defined as 
those AEs consistent with an immune-mediated mechanism 
of action requiring treatment with systemic corticosteroids 
or hormone replacement therapy. Secondary endpoints were 
incidence of adverse events of special interest (AESI, list in 
Supplementary Material), AEs associated with drug-induced 
liver injury (DILI, list in Supplementary Material), survival 
rate at 1 year, overall survival (OS, time from start of treat-
ment to death from any cause), progression-free survival (PFS, 
time from start of treatment to the first occurrence of disease 
progression or death from any cause, whichever occurs first), 
and overall response rate (ORR, including complete response 
or patient response according to RECIST v1.1). Tumor assess-
ments were conducted at screening, every 6 weeks for the first 
48 weeks following cycle 1, and every 9 weeks thereafter until 
the occurrence of disease progression. Patients who continued 
treatment beyond disease progression continued to undergo 
tumor assessments every 6 weeks until study treatment was dis-
continued. Treatment-emergent adverse events (TEAEs) were 
assessed according to the National Cancer Institute Common 
Terminology Criteria for Adverse Events, version 5.0.

Statistics
Safety analyses were conducted in the safety set, defined as 
all enrolled patients who had at least one administration of 
atezolizumab + carboplatin/ etoposide. The results of safety 
refer to the induction phase of the study, overall safety data 
will be reported in the final analysis. Efficacy analyses were 
conducted in the intent-to-treat (ITT) set, defined as all 
enrolled patients. Data analysis was performed in overall 
patients and in subgroups based on the number of cycles of 
induction, ie, in patients receiving ≤3 cycles, 4 cycles, and 5-6 
cycles. There was no formal statistical hypothesis, hence all 
safety (primary) endpoints results are presented by 95% CIs 
and descriptively explained. However, a sample size of 150 
patients produces a 2-sided 95% CI with a width equal to 
0.165 when the sample AEs incidence is equal to 50% (max-
imum variability). Time-dependent variables (OS and PFS) 
were analyzed using Kaplan-Meier methods: medians with 
95% CI were calculated, with the number and percentage of 
the patients with event or censored. AE terms were assigned to 
a preferred term (PT) and were classified by the primary sys-
tem organ class (SOC) according to the Medical Dictionary 
for Regulatory Activities (MedDRA) thesaurus, version 23.0.

Ethics
The study protocol was approved by the reference Ethic 
Committee of each investigational study site before the study 
started. Patients gave their written informed consent to study 
participation before the start of any study-related procedure.

Results
Patient Disposition and Baseline Characteristics
From August 2019 to July 2020, 155 patients were enrolled 
(ITT set) in 25 sites in Italy: 154 (99.4%) patients started 
treatment (safety set) and 119 (76.8%) entered the main-
tenance phase. Overall, 139 patients (90.3% of safety 
set) discontinued treatment, 35 patients (22.7%) in the 

induction phase, and 104 (67.5%) in the maintenance phase 
(Supplementary Fig. S1). Reasons for discontinuation of 
treatments and discontinuation of study are presented in 
Supplementary Table S1.

At the cutoff date for the interim analysis (clinical data cut-
off September 6, 2021, data snapshot taken on October 28, 
2021), the median duration of follow-up was 10.5 months 
(range 0-2-24.3 months). In the safety set, 89 patients (57.8%) 
received 5-6 cycles, 22 (14.3%) received ≤3 cycles, and 43 
(27.9%) received 4 cycles of induction. The median number 
of cycles was 8.0 (range 1-35) for atezolizumab and 6.0 (range 
1-6) for carboplatin and etoposide. Fourteen patients received 
thoracic radiotherapy during the study and 15 received pro-
phylactic cranial irradiation during the maintenance phase. 
Overall, 76 patients (49.0%) received immunostimulants 
during the study: 54 patients (34.8%) received filgrastim, 18 
(11.6%) pegfilgrastim, 3 (1.9%) granulocyte-colony stimulat-
ing factors, and 2 (1.3%) lipegfilgrastim.

Table 1 shows the baseline characteristics of patients over-
all and by subgroups based on length of induction. Patients 
who received 5-6 cycles of induction (N = 89) were younger, 
included fewer males, more patients with ECOG PS of 0, 
fewer patients with hepatic metastases and previous radio-
therapy, than those that received ≤3 (N = 23) or 4 (N = 43) 
cycles of induction.

Safety
Table 2 shows the overall summary of results of safety 
(induction phase) overall and by subgroup in the induction 
phase. The results of primary endpoints showed that SAEs 
were reported in 29.9% of patients overall and were related 
to treatment in 18.2% of patients. Incidence of SAEs in the 
induction phase was lower in patients who received 5-6 cycles 
than in those who received 4 or ≤3 cycles. Serious TEAEs by 
SOC, PT, and maximum grade are presented in Supplementary 
Table S2. Neutropenia (17 patients, 9.8%) was the most com-
mon serious TEAE by PT in the overall safety population. 
None of the other serious TEAEs by PT was reported in more 
than 2% of patients. Only 3 serious TEAEs were considered 
to be related only to atezolizumab (one case of diarrhea, one 
of encephalitis, and one of pruritus).

imAEs were reported in 14.9% of patients and were serious 
in 2.6%, without important differences between subgroups 
based on the length of induction. imTEAEs by SOC, PT, and 
maximum grade, overall and by subgroups, are presented in 
Supplementary Table S3. The most common imTEAEs in the 
overall safety set were: hypothyroidism, diarrhea, asthenia, 
and pruritus, all with 3 events in 3 patients (1.9%). The 4 seri-
ous imTEAEs consisted of diarrhea, platelet count decreased, 
encephalitis autoimmune, and pruritus.

Fatal events occurred in 7 (4.5%) patients, 6 of which 
received ≤3 cycles of induction. One treatment-related fatal 
event (pneumonia) occurred in 1 patient who received 5-6 
cycles of induction: the event was considered as related to 
carboplatin and etoposide but not related to atezolizumab.

Treatment-related TEAEs were reported in 76.0% of 
patients and were grades 3-4 in 47.4%. Figure 1 shows the most 
common (ie, reported in ≥5% of patients overall) treatment- 
related (to any component) TEAEs by PT.

AESI was reported in 9.7% of patients overall, and was 
more common in patients who received ≤3 cycles (18.2%) 
than in those who received 4 cycles (7.0%) or 5-6 cycles 
(9.0%), and were related to atezolizumab in 4 (18.2%), 3 

https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
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Table 1. Summary of baseline characteristics of patients overall and by subgroup (ITT set)

Total
n = 155

≤3 cycles
n = 23

4 cycles
n = 43

5-6 cycles
n = 89

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 PS, n (%)

 � 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%)

Missing 0 (0.0% 0 (0.0%) 0 (0.0%) 1 (1.1%)

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 (%) 19 (12.3%) 5 (21.7%) 3 (7.0%) 11 (12.4%)

Untreated brain metastases at baseline, n (%) 13 (8.4%) 2 (8.7%) 2 (4.7%) 9 (10.1%)

Liver metastases at baseline, n (%) 86 (55.5%) 14 (60.9%) 29 (67.4%) 43 (48.3%)

Presence of comorbidities, n (%)

 � Coronary artery disease 4 (4.5%) 1 (4.3%) 1 (2.3%) 2 (4.7%)

 � Diabetes 15 (9.7%) 3 (13.0%) 3 (7.0%) 9 (10.1%)

 � Hypertension 85 (54.8%) 14 (60.9%) 25 (58.1%) 46 (51.7%)

Prior chemotherapy/non-anthracycline, n (%) 11 (7.1%) 1 (4.3%) 5 (11.6%) 5 (5.6%)

Prior radiotherapy, n (%) 19 (12.3%) 6 (26.1%) 6 (14.0%) 7 (7.9%)

Prior cancer-related surgery, n (%) 11 (7.1%) 1 (4.3%) 7 (16.3%) 3 (3.4%)

Longest diameter of target lesions (mm), mean (SD) 49.0 (32.1) 50.2 (35.8) 47.4 (30.0) 49.5 (32.2)

Table 2. Overall summary of results of safety in the induction phase (safety set)

Total
n = 154

≤3 cycles
n = 22

4 cycles
n = 43

5-6 cycles
n = 89

TEAEs 139 (90.3%) 21 (95.5%) 41 (95.3%) 77 (86.5%)

Treatment-related TEAEs 117 (76.0%) 13 (59.1%) 35 (81.4%) 69 (77.5%)

Grades 3-4 TEAEs 80 (51.9%) 13 (59.1%) 23 (53.5%) 44 (49.4%)

Grades 3-4 treatment-related TEAEs  73 (47.4%) 10 (45.5%) 22 (51.2%) 41 (46.1%)

SAEs 46 (29.9%) 14 (63.6%) 15 (34.9%) 17 (19.1%)

Treatment-related SAEs 28 (18.2%) 6 (27.3%) 12 (27.9%) 10 (11.2%)

Treatment discontinuations due to TEAEs  9 (5.8%) 5 (22.7%) 1 (2.3%) 3 (3.4%)

Atezolizumab discontinuations due to TEAEs 7 (4.5%) 5 (22.7%) 1 (2.3%) 1 (1.1%)

Carboplatin discontinuations due to TEAEs 7 (4.5%) 4 (18.2%) 0 (0.0%) 3 (3.4%)

Etoposide discontinuations due to TEAEs 7 (4.5%) 4 (18.2%) 0 (0.0%) 3 (3.4%)

TEAEs leading to death 7 (4.5%) 6 (27.3%) 0 (0.0%) 1 (1.1%)

Treatment-related TEAEs leading to death 1 (0.6%) 0 (0.0%) 0 (0.0%) 1 (1.1%)

AESI 15 (9.7%) 4 (18.2%) 3 (7.0%) 8 (9.0%)

DILI 6 (3.9%) 1 (4.5%) 1 (2.3%) 4 (4.5%)

Infusion/injection site reactions 10 (6.5%) 2 (9.1%) 1 (2.3%) 7 (7.9%)

Immuno-mediated TEAEs 23 (14.9%) 4 (18.2%) 5 (11.6%) 14 (15.7%)

Immuno-mediated SAEs 4 (2.6%) 1 (4.5%) 2 (4.7%) 1 (1.1%)

Immuno-mediated AEs are those adverse events consistent with an immune-mediated mechanism of action requiring treatment with systemic corticosteroids 
or hormone replacement therapy.
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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(7.0%), and 6 (6.7%) patients, respectively in the 3 sub-
groups. Infusion/injection site reactions were reported in 
6.5% of patients overall and DILI was reported in 3.9% of 
patients.

TEAEs that caused treatment discontinuation also occurred 
more frequently in patients who received ≤3 cycles than in the 
other 2 subgroups. Other subgroup analyses by number of 
treatment cycles in the induction phase showed that the inci-
dence of TEAEs, treatment-related TEAEs, grade 3-4 TEAEs, 
grade 3-4 treatment-related TEAEs, and DILI was not related 
to the number of cycles of induction.

Efficacy
In the overall ITT population, 65 patients (41.9%; 95% CI, 
34.5%-49.8%) were alive at 1 year. The number of patients 
alive at 1 year was 18 (27.3%; 95% CI, 18.0%-39.0%) 
in those who received 4 induction cycles and 47 (52.8%; 
95% CI, 42.5%-62.8%) in those who received 5-6 cycles. 
None of the 23 patients that received ≤3 cycles were alive 
at 1 year.

The median OS in the overall ITT population was 10.7 
months (95% CI, 9.9-13.7 months). Figure 2 shows the 
results of OS by subgroup (number of cycles of induction). 
The median OS was numerically longer in patients who 
received 5-6 induction cycles (13.8 months, 95% CI, 10.7-
18.2 months) than in those who received 4 (10.4 months, 
95% CI, 8.6-14.2 months) or ≤3 cycles (2.7 months, 95% 
CI, 1.0-7.6 months). The median OS in patients who entered 
the maintenance phase was 13.8 months (95% CI, 11.2-
17.6 months). Overall, 101 patients (65.2% of ITT set) died. 
The proportion of patients who are deceased was higher 
in those who received ≤3 cycles (17 patients, 73.9%) than 
in those who received 4 (30 patients, 69.8%) or 5-6 cycles 
(54 patients, 60.7%). See Supplementary Fig. S2 for OS in 
patients entering the maintenance phase by tumor response in 
the induction phase.

The median PFS in the overall ITT population was 5.5 
months (95% CI, 5.3-5.8 months). Figure 3 shows the results 
of PFS by subgroup (number of cycles of induction). The 
median PFS was longer in patients who received 5-6 induction 
cycles (5.8 months, 95% CI, 5.5-6.5 months) than in those 

Figure 1. Most common (ie, reported in ≥5% of patients overall) treatment-related (any component) TEAEs by PT.

Figure 2. Summary of results of OS overall and by subgroup: Kaplan-Meier estimate (ITT set). Abbreviation: OS, overall survival.

https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
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who received 4 (4.5 months, 95% CI, 4.1-5.5 months) or ≤3 
cycles (1.8 months, 95% CI, 1.0-3.9 months). The median 
PFS in patients who entered the maintenance phase was 5.8 
months (95% CI, 5.5-6.4 months). Overall, 132 patients 
(85.2%) had tumor progression. The proportion of patients 
with progression was higher in those who received 5-6 (78 
patients, 87.6%) or 4 cycles (37 patients, 86.0%) than in 
those who received ≤3 cycles (17 patients, 73.9%).

In the overall ITT population, 111 patients (71.6%; 95% 
CI, 64.1%-78.1%) had an objective response and 44 (28.4%; 
95% CI, 21.9%-35.9%) did not respond to treatment. The 
proportion of responder patients was higher in those who 
received 5-6 (75 patients, 84.3%) than in those who received 
4 cycles (31 patients, 72.1%) or ≤ 3 cycles (5 patients, 21.7%). 
The best responses are detailed in Supplementary Table S4.

Discussion
The IMpower133 study, showing for the first time an 
improved OS and PFS with the addition of atezolizumab to 
PE chemotherapy, has set a new standard in the treatment 
of ES-SCLC. However, the question of whether these results 
are reproducible in “real world” clinical practice where a 
less-selected ES-SCLC patient population is treated is still 
unanswered.

The MAURIS study was designed to test the hypothesis that 
the IMpower133 regimen has a similar efficacy and safety 
profile in this setting. Patient enrollment covered a period 
between the approval of the new indication (EMA approval, 
September 2019)21 and drug availability at the national level 
(AIFA reimbursement, July 2020).22

This pre-planned interim data analysis was conducted to 
assess the safety of the treatment regimen in the induction 
phase and preliminary data of efficacy at 1 year after the clo-
sure of the enrolment.

In this study, chemotherapy could be continued for up to 
6 cycles according to Investigator’s choice based on safety 
and efficacy evaluation after 4 cycles of induction. Other 
differences from the IMpower133 trial9 were the possibility 
to include patients with ECOG PS of 2 (6 patients, 3.9%) 

and untreated brain metastases (13 patients, 8.4%). The 
baseline characteristics of patients show that, compared to 
the IMpower133, the study included more patients with liver 
(56% vs. 37%) and brain metastases (12% vs. 9%), and fewer 
patients with prior cancer-related surgery (7.1 vs. 16.4%). 
Moreover, liver metastases at inclusion, a factor known to be 
associated with increased risk of bone metastases23 and mor-
tality in SCLC,24 were more common in this study (55.5% 
of patients) than in IMpower133 (37%). Considering the 
effects of ECOG PS25,26 and brain metastases and associated 
treatment27,28 on survival outcomes in ES-SCLC patents, the 
entry criteria and the baseline data suggest that participants 
in the MAURIS study had a worse prognosis than those of the 
IMpower133.12

More than half of patients continued induction following 
4 cycles and only 23 patients were able to complete ≤3 cycles 
of chemotherapy, mainly due to rapid disease progression. 
The results of safety in the induction phase of the study are 
in line with the known safety profile of the treatment reg-
imen used in the study. SAEs were reported in 29.9% of 
patients and were considered to be related to treatment in 
18.2%. Although a direct full comparison with safety data 
of the overall IMpower133 trial cannot be made, we can 
observe that the % SAEs was similar in both studies (29% for 
IMpower133).10 The lower rates of SAEs, treatment-related 
SAEs, treatment-related TEAEs, and grades 3-4 treatment- 
related TEAEs observed in this interim analysis compared 
to the atezolizumab arm of the IMpower133 trial9 are not 
definitely indicative of better safety profile, however, it can 
be observed that rates of the most common chemotherapy- 
induced hematologic toxicities were similar in the 2 studies. 
In this study, imAEs were reported in 14.9% of patients and 
were serious in 2.6%. Compared to data limited to the induc-
tion phase of the IMpower133 trial,10 in which induction was 
limited to 4 cycles, imAEs, overall and in each category, were 
reported in lower rates of patients. Moreover, none of the 
imAEs by PT in this study was reported in more than 2% of 
patients and only 4 imAEs were serious.

With regard to the analysis of safety data by number of 
cycles of induction, the incidence of serious TEAEs and 

Figure 3. Summary of results of PFS overall and by subgroup: Kaplan-Meier estimate (ITT set). Abbreviation: PFS, progression-free survival.

https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyad342#supplementary-data
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serious TEAEs related to the study drug was lower in patients 
who completed 5-6 cycles of induction than in the other 2 cat-
egories, whereas TEAEs related to the study drug, AESI and 
imAEs were reported in similar rates in patients completing 
5-6 or 4 cycles of induction. Notably, 11 out of 19 (57.9%) 
with brain metastases and 3 out of 6 (50.0%) patients with 
ECOG PS 2 received 5 or 6 cycles of induction, thus suggest-
ing that prolongation of the induction phase may be feasible 
in these subgroups. However, caution should be used in the 
interpretation of data on safety in the subgroup analysis based 
on the number of treatment cycles in the induction phase, 
considering that approximately 58% of patients treated with 
atezolizumab received 5-6 cycles of induction and that only 
approximately 15% of patients received ≤3 cycles. It can be 
presumed that in patients who received ≤3 cycles, treatment 
was prematurely interrupted due to TEAEs or rapid tumor 
progression and safety in each patient had a key role in the 
decision to prolong the number of cycles of induction. The 
results of efficacy observed up to the cutoff date (median 
follow-up 10.5 months, range 0.2-24.3 months) seem to be 
in line with those observed in the IMpower133 trial.9 The 
median OS (10.7 months, 95% CI, 9.9-13.7 months) was 
slightly shorter than that of the IMpower133 (12.3 months), 
and the survival rate at 1 year was lower (41.9% vs 51.7%), 
possibly due to the inclusion of patients with a worse prog-
nosis, for example, ECOG PS 2, untreated brain metastases, 
the proportion of patients with liver metastases. Notably, the 
median OS in patients that entered the maintenance phase was 
longer than that of the overall study population. Conversely, 
the median PFS (5.5 months) was slightly longer than that of 
the IMpower133 (5.2 months) and ORR (71.6%) was also 
higher (60.2% in the atezolizumab arm of the IMpower133). 
Again, the comparability of efficacy results in the 2 studies is 
limited by a different length of follow-up (10.5 months and 
12.3 months, respectively in the MAURIS and IMpower133 
study).

The analysis of efficacy by subgroups of the length of 
induction showed that the median OS and PFS did appear 
numerically longer in patients who received 5-6 induction 
cycles than in those who received 4 cycles and was shortest 
in those who completed ≤3 cycles. A similar behavior was 
observed in response rate, thus suggesting that, in addition 
to safety, efficacy in response after the 4 cycles of induction 
might have played a role in the decision on the length of 
induction. However, the longer benefit for patients receiving 
5-6 cycles of chemotherapy in comparison with those ≤4 is 
to be considered only hypothesis-generating and it deserves 
additional investigation due to the potential selection bias for 
patients receiving more chemotherapy cycles.

Conclusion
The MAURIS study provides preliminary evidence that the 
safety and efficacy of the IMpower133 regimen may be repli-
cable in a population of ES-SCLC with more relaxed selection 
criteria, closer to that of “real life” clinical practice. Complete 
data will be made available with the final 3-year analysis of 
the study.

Acknowledgments
The authors thank Luca Cantini, M.D., for the editorial ser-
vice in the preparation of this manuscript, Statinfo Srl for 

editorial assistance with manuscript submission, and SPARC 
Consulting (Milan, Italy) for data analysis. The authors also 
thank all participating sites and personnel involved in the 
study and all participating patients and their families for their 
contribution to the study.

Funding
This work was funded by Rohe S.p.A., Via G.B. Stucchi 110, 
20900 Monza (MB), Italy.

Conflict of Interest
Prof. Bria has received grants or contracts from Italian 
Association for Cancer Research, Università Cattolica 
del Sacro Cuore, Italian Ministry of Health, AstraZeneca, 
and Roche; honoraria for lectures from Merck-Sharp & 
Dome, AstraZeneca, Pfizer, Eli-Lilly, Bristol-Myers Squibb, 
Novartis, and Roche; and has been member of the Data 
Safety Monitoring Board or Advisory Board of Merck 
Sharp & Dome, Pfizer, Novartis, Bristol-Myers Squibb, 
AstraZeneca, and Roche. Prof. Morgillo has received pay-
ment or honoraria for lectures, presentations, speakers' 
bureaus, manuscript writing, or educational events from 
MSD International GmbH, BMS, Boehringer, Ingelheim 
Italia S.p.A., and Roche, and support for attending meet-
ings and/or travel from MSD. Prof. Garassino has received 
consulting fees from AstraZeneca, MSD International 
GmbH, Bayer, BMS, Boehringer Ingelheim Italia S.p.A., 
Celgene, Eli Lilly, Incyte, Novartis, Pfizer, Roche, Takeda, 
Seattle Genetics, Mirati, Daiichi Sankyo, Regeneron, Merck, 
Blueprint, Jansenn, Sanofi, AbbVie, and BeiGenius, and 
payment or honoraria for lectures, presentations, speakers' 
bureaus, manuscript writing, or educational events from 
AstraZeneca, MSD International GmbH, Merck, Celgene, 
Eli Lilly, Incyte, and Roche. Prof. Ciardiello has received 
payment or honoraria for lectures, presentations, speakers' 
bureaus, manuscript writing, or educational events from 
Merck, MSD, Servier, and Pierre Fabre, and has been a mem-
ber of the Data Safety Monitoring Board or Advisory Board 
of MSD, Pierre Fabre, Servier, Merck, Roche, and Pfizer. 
Prof. Ardizzoni has received honoraria for lectures from 
BMS, AstraZeneca, and MSD, and has been a member of the 
Advisory Board of Roche, AstraZeneca, BMS, Sanofi, and 
Eli Lilly. Prof. Verderame has received grants or contracts 
from Roche, AstraZeneca, GSK, MSD, Janssen, Servier, and 
Takeda, and support for attending meetings and/or travel 
from Janssen, Roche, and MSD. Dr. Morabito has received 
payment or honoraria for lectures, presentations, speakers' 
bureaus, manuscript writing, or educational events from 
Roche, BMS, AstraZeneca, MSD, Novartis, Takeda, Lilly, 
Pfizer, and Boehringer, and has been member of the Data 
Safety Monitoring Board or Advisory Board of AstraZeneca, 
Takeda, Pfizer, and MSD. Dr. Tonini has been a member of the 
Advisory Board of Molteni, Novartis, MSD, and Pharmamar. 
Dr. Del Signore has received payment or honoraria for lec-
tures, presentations, speakers' bureaus, manuscript writing, 
or educational events from Roche. Prof. Berardi has received 
grants or contracts, consulting fees, payment, or honoraria 
for lectures, presentations, speakers' bureaus, manuscript 
writing, or educational events from AstraZeneca, Boeringher, 
MSD, Lilly, Roche, Amgen, GSK, Eisai, and BMS; has been 
a member of the Data Safety Monitoring Board or Advisory 



The Oncologist, 2024, Vol. 29, No. 5 e697

Board of AstraZeneca, Boeringher, MSD, Lilly, Roche, 
Amgen, GSK, Eisai, and BMS; an expert member of AIFA 
Oncological Team Board, President of FONICAP, Member 
of AIOM National Council Board, and President LOTO 
ODV Scientific Committee; and had a leadership or fidu-
ciary role in AstraZeneca, Boeringher, MSD, Lilly, Roche, 
Amgen, GSK, Eisai, and BMS. Dr. Mencoboni has received 
payment or honoraria for lectures, presentations, speakers' 
bureaus, manuscript writing, or educational events and sup-
port for attending meetings and/or travel from AstraZeneca, 
Pfizer, Roche, and Novartis. Dr. Bearz has received consult-
ing fees from Pfizer and honoraria for lectures from Pfizer, 
MSD, Roche, and AstraZeneca and has been a member of 
the Advisory Board of Lilly, AstraZeneca, Pfizer, and Roche. 
Dr. Delmonte has received support for attending meetings 
and/or travel from MSD and Takeda, and has been a mem-
ber of the Data Safety Monitoring Board or Advisory Board 
of Novartis, Pfizer, and Immunocore. Dr. Migliorino has 
received payment or honoraria for lectures, presentations, 
speakers' bureaus, manuscript writing, or educational events 
from Roche, AstraZeneca, Pfizer, Sanofi, Novartis, and Eli 
Lilly, and support for attending meetings and/or travel from 
Novartis, Sanofi, and Takeda. Dr. Gridelli has received con-
sulting fees from Menarini and Roche; payment or honoraria 
for lectures, presentations, speakers' bureaus, manuscript 
writing, or educational events from Roche, AstraZeneca, 
MSD, BMS, Amgen, Pfizer, GSK, Takeda, Kyriopharm, 
Sanofi, Boehringer, and Eli Lilly; and has been member of 
Data Safety Monitoring Board or Advisory Board of Roche, 
AstraZeneca, MSD, BMS, Amgen, Pfizer, GSK, Takeda, 
Kyriopharm, Sanofi, Boehringer, and Eli Lilly. Dr. Iero is an 
employee of Roche Farma Spa. Prof. De Marinis has received 
payment or honoraria for speakers’ bureaus and served as 
a member of the Advisory Board from Roche, AstraZeneca, 
BMS, Novartis, and Merck. Dr. Chella, Dr. Gilli, Dr. Pazzola, 
Dr. Stefani declare no potential competing interests.

Author Contributions
Conception/design: A.A., E.B., F.C., F.D.M., M.C.G. 
Provision of study material or patients: All authors. 
Collection and/or assembly of data: All authors. Data anal-
ysis and interpretation: A.A., E.B., F.C., F.D.M., M.C.G. 
Manuscript writing: E.B., F.M. Final approval of manu-
script: All authors.

Data Availability
The datasets generated and/or analyzed during the cur-
rent study are available from the corresponding author 
on reasonable request. Requests for the data underlying 
this publication require a detailed, hypothesis-driven sta-
tistical 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 Clinical Information and how to request access to 
related clinical study documents, see here: https://www.
roche.com/innovation/process/clinical-trials/data-sharing/. 
Anonymized records for individual patients across more 
than one data source external to Roche cannot, and should 
not, be linked due to a potential increase in the risk of 
patient re-identification.

Supplementary Material
Supplementary material is available at The Oncologist online.

References
1.	 Rudin CM, Salgia R, Wang X, et al. Randomized phase II study 

of carboplatin and etoposide with or without the bcl-2 antisense 
oligonucleotide oblimersen for extensive-stage small cell lung can-
cer: CALGB 30103. J Clin Oncol. 2008;26(6):870-876. https://doi.
org/10.1200/JCO.2007.14.3461

2.	 Stinchcombe TE, Gore EM. Limited-stage small cell lung 
cancer: current chemoradiotherapy treatment paradigms. 
Oncologist. 2010;15(2):187-195. https://doi. org/10.1634/theon-
cologist.2009-0298

3.	 Socinski MA, Smit EF, Lorigan P, et al. Phase III study of peme-
trexed plus carboplatin compared with etoposide plus carbopla-
tin in chemotherapy-naive patients with extensive-stage small cell 
lung cancer. J Clin Oncol. 2009;27(28):4787-4792. https://doi.
org/10.1200/JCO.2009.23.1548

4.	 Wang S, Zimmermann S, Parikh K, Mansfield AS, Adjei AA. Cur-
rent diagnosis and management of small-cell lung cancer. Mayo 
Clin Proc. 2019;94(8):1599-1622. https://doi.org/10.1016/j.
mayocp.2019.01.034

5.	 Fehrenbacher L, Spira A, Ballinger M, et al; POPLAR Study 
Group. Atezolizumab versus docetaxel for patients with pre-
viously treated non-small-cell lung cancer (POPLAR): a multi-
centre, openlabel, phase 2 randomised controlled trial. Lancet. 
2016;387(10030):1837-1846. https://doi.org/10.1016/S0140-
6736(16)00587-0

6.	 Rosenberg JE, Hoffman-Censits J, Powles T, et al. Atezolizumab in 
patients with locally advanced and metastatic urothelial carcinoma 
who have progressed following treatment with platinum-based 
chemotherapy: a single-arm, multicentre, phase 2 trial. Lancet. 
2016;387(10031):1909-1920. https://doi.org/10.1016/S0140-
6736(16)00561-4

7.	 F. Hoffmann-La Roche AG 2017. Summary of Product Character-
istics: Tecentriq (atezolizumab). Basel, Switzerland

8.	 Frampton JE. Atezolizumab: a review in extensive-stage SCLC. 
Drugs. 2020;80(15):1587-1594. https://doi.org/10.1007/s40265-
020-01398-6

9.	 Horn L, Mansfield AS, Szczęsna A, et al; IMpower133 Study Group. 
First-line atezolizumab plus chemotherapy in extensive-stage small-
cell lung cancer. N Engl J Med. 2018;379(23):2220-2229. https://
doi.org/10.1056/NEJMoa1809064

10.	Mansfield AS, Każarnowicz A, Karaseva N, et al. Safety and 
patient-reported outcomes of atezolizumab, carboplatin, and 
etoposide in extensive-stage small-cell lung cancer (IMpower133): 
a randomized phase I/III trial. Ann Oncol. 2020;31(2):310-317. 
https://doi.org/10.1016/j.annonc.2019.10.021

11.	Liu SV, Reck M, Mansfield AS, et al. Updated overall survival and 
PD-L1 subgroup analysis of patients with extensive-stage small-cell 
lung cancer treated with atezolizumab, carboplatin, and etoposide 
(IMpower133). J Clin Oncol. 2021;39(6):619-630. https://doi.
org/10.1200/JCO.20.01055

12.	Reck M, Mok TSK, Mansfield A, et al. Brief report: exploratory 
analysis of maintenance therapy in patients with extensive-stage 
SCLC treated first line with atezolizumab plus carboplatin and 
etoposide. J Thorac Oncol. 2022;17(9):1122-1129. https://doi.
org/10.1016/j.jtho.2022.05.016

13.	Liu SV, Horn L, Mok TSK, et al. IMpower133: characterisation 
of long-term survivors treated first line with chemotherapy ± 
atezolizumab in extensive-stage small cell lung cancer. Ann Oncol. 
2020;31(suppl_4):S974-S987. 10.1016/annonc/annonc290

14.	Shiono A, Imai H, Wasamoto S, et al. Real-world data of 
atezolizumab plus carboplatin and etoposide in elderly patients 
with extensive-disease small-cell lung cancer. Cancer Med. 
2022.

https://www.roche.com/innovation/process/clinical-trials/data-sharing/
https://www.roche.com/innovation/process/clinical-trials/data-sharing/
https://doi.org/10.1200/JCO.2007.14.3461
https://doi.org/10.1200/JCO.2007.14.3461
https://doi. org/10.1634/theoncologist.2009-0298
https://doi. org/10.1634/theoncologist.2009-0298
https://doi.org/10.1200/JCO.2009.23.1548
https://doi.org/10.1200/JCO.2009.23.1548
https://doi.org/10.1016/j.mayocp.2019.01.034
https://doi.org/10.1016/j.mayocp.2019.01.034
https://doi.org/10.1016/S0140-6736(16)00587-0
https://doi.org/10.1016/S0140-6736(16)00587-0
https://doi.org/10.1016/S0140-6736(16)00561-4
https://doi.org/10.1016/S0140-6736(16)00561-4
https://doi.org/10.1007/s40265-020-01398-6
https://doi.org/10.1007/s40265-020-01398-6
https://doi.org/10.1056/NEJMoa1809064
https://doi.org/10.1056/NEJMoa1809064
https://doi.org/10.1016/j.annonc.2019.10.021
https://doi.org/10.1200/JCO.20.01055
https://doi.org/10.1200/JCO.20.01055
https://doi.org/10.1016/j.jtho.2022.05.016
https://doi.org/10.1016/j.jtho.2022.05.016
https://doi.org/10.1016/annonc/annonc290


e698 The Oncologist, 2024, Vol. 29, No. 5

15.	Nadler ES, Vasudevan A, Davies K, et al. Real-world evidence 
of cancer immunotherapy (CIT) combination treatment in first-
line (1L) extensive-stage small cell lung cancer (ES-SCLC). J Clin 
Oncol. 2021;39(15_suppl):Abstract No. 8561.

16.	 Sebastian M, Barlesi F, Califano R, et al. Treatment characteristics and 
clinical outcomes in patients with extensive-stage small cell lung cancer 
treated with carboplatin or cisplatin in combination with etoposide in 
US clinical practice. Ann Oncol. 2019;30(Suppl. 2):Abstract No. 309.

17.	Elegbede AA, Gibson AJ, Fung AS, et al. Real-world evalua-
tion of atezolizumab plus platinum-etoposide chemotherapy in 
patients with extensive-stage SCLC in Canada. JTO Clin Res Rep. 
2021;2(12):100249. https://doi.org/10.1016/j.jtocrr.2021.100249

18.	Tsui DCC, Polito L, Madhavan S, et al. Adoption and early clinical 
outcomes of atezolizumab (atezo) + carboplatin and etoposide (CE) 
in patients with extensive-stage small-cell lung cancer (ES-SCLC) 
in the real-world (RW) setting. Meeting Abstract | 2021 ASCO 
Annual Meeting I 2021;32(Supplement 5):Abstract No. 1650.

19.	Lee S, Shim HS, Ahn BC, et al. Efficacy and safety of atezolizumab, in 
combination with etoposide and carboplatin regimen, in the first-line 
treatment of extensive-stage small-cell lung cancer: a single-center 
experience. Cancer Immunol Immunother. 2022;71(5):1093-1101. 
https://doi.org/10.1007/s00262-021-03052-w

20.	Gürbüz M, Kutlu Y, Akkuş E, et al. Atezolizumab combined with 
chemotherapy in the first-line treatment of extensive-stage small 
cell lung cancer: a real-life data of the Turkish Oncology Group. J 
Cancer Res Clin Oncol. 2022, Jun 11;148(12):3547-3555.

21.	EMA approval https://www.ema.europa.eu/en/documents/proce-
dural-steps-after/tecentriq-epar-procedural-steps-taken-scientif-
ic-information-after-authorisation_en.pdf

22.	AIFA https://www.gazzettaufficiale.it/atto/serie_generale/carica 
DettaglioAtto/originario?atto.dataPubblicazioneGazzetta= 
2020-07-28&atto.codiceRedazionale=20A03900

23.	Xue M, Chen G, Chen X, Hu J. Predictors for survival in patients 
with bone metastasis of small cell lung cancer: a population-based 
study. Medicine (Baltim). 2021;100(34):e27070. https://doi.
org/10.1097/MD.0000000000027070

24.	Reddy SP, Dowell JE, Pan E. Predictors of prognosis of synchro-
nous brain metastases in small-cell lung cancer patients. Clin Exp 
Metastasis. 2020;37(4):531-539. https://doi.org/10.1007/s10585-
020-10040-4

25.	Foster NR, Mandrekar SJ, Schild SE, et al. Prognostic factors 
differ by tumor stage for small cell lung cancer: a pooled anal-
ysis of North Central Cancer Treatment Group trials. Cancer. 
2009;115(12):2721-2731. https://doi.org/10.1002/cncr.24314

26.	Ma X, Zhang Z, Chen X, et al. Prognostic factor analysis of 
patients with small cell lung cancer: real-world data from 988 
patients. Thorac Cancer. 2021;12(12):1841-1850. https://doi.
org/10.1111/1759-7714.13846

27.	Steindl A, Schlieter F, Klikovits T, et al. Prognostic assessment in 
patients with newly diagnosed small cell lung cancer brain metasta-
ses: results from a real-life cohort. J Neurooncol. 2019;145(1):85-
95. https://doi.org/10.1007/s11060-019-03269-x

28.	Zhuang QY, Li JL, Lin FF, et al. High biologically effective 
dose radiotherapy for brain metastases may improve sur-
vival and decrease risk for local relapse among patients with 
small-cell lung cancer: a propensity-matching analysis. Can-
cer Control. 2020;27(2):1073274820936287. https://doi.
org/10.1177/1073274820936287

https://doi.org/10.1016/j.jtocrr.2021.100249
https://doi.org/10.1007/s00262-021-03052-w
https://www.ema.europa.eu/en/documents/procedural-steps-after/tecentriq-epar-procedural-steps-taken-scientific-information-after-authorisation_en.pdf
https://www.ema.europa.eu/en/documents/procedural-steps-after/tecentriq-epar-procedural-steps-taken-scientific-information-after-authorisation_en.pdf
https://www.ema.europa.eu/en/documents/procedural-steps-after/tecentriq-epar-procedural-steps-taken-scientific-information-after-authorisation_en.pdf
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2020-07-28&atto.codiceRedazionale=20A03900
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2020-07-28&atto.codiceRedazionale=20A03900
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2020-07-28&atto.codiceRedazionale=20A03900
https://doi.org/10.1097/MD.0000000000027070
https://doi.org/10.1097/MD.0000000000027070
https://doi.org/10.1007/s10585-020-10040-4
https://doi.org/10.1007/s10585-020-10040-4
https://doi.org/10.1002/cncr.24314
https://doi.org/10.1111/1759-7714.13846
https://doi.org/10.1111/1759-7714.13846
https://doi.org/10.1007/s11060-019-03269-x
https://doi.org/10.1177/1073274820936287
https://doi.org/10.1177/1073274820936287

