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ABSTRACT

Chemo-immunotherapy (CIT) with platin, etoposide and monoclonal antibodies targeting the PD-1/PDL-1 pathway has recently im-
proved survival in extensive-stage small-cell lung cancer (SCLC) after decades. We aimed to investigate the efficacy and safety of 
CIT with atezolizumab in extensive-stage SCLC in chemotherapy naïve patients. Eleven patients who were treated and followed in 
our center were included in this retrospective observational study. All the patients received carboplatin, etoposide and atezolizumab 
in the induction phase and atezolizumab in the maintenance phase. The Kaplan–Meier test was used to determine progression-free 
survival (PFS) and overall survival (OS), and the effects of the sites of metastasis were analyzed using the log-rank test. The median 
age was 69.9 years, and 81.8% were male. The median number of CIT and total atezolizumab cycles was 4 and 7, respectively. 
63.6% received maintenance therapy. Median PFS was 5.2 months (95% CI: 3.4-6.9), and median OS was 11.3 months (95% CI: 
1.0-21.5). The overall response rate was 63.6%. There was no significant difference between patients with and without liver metas-
tasis in terms of PFS and OS. We observed toxicity higher than grade 2 in more than half of the patients, and hematological toxicities 
were prominent. CIT with carboplatin, etoposide and atezolizumab is efficient and safe in extensive-stage SCLC considering the PFS, 
OS, response rates, 12-month survival rate, and side effects. The progression of liver lesions was remarkable. Cranial and thoracic 
radiation are issues that should be discussed in the future with data from clinical studies.
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INTRODUCTION

Lung cancer is the most common and mortal can-
cer considering its incidence and mortality rate, ac-
cording to data from GLOBOCAN 2018.1 Small 
cell lung cancer (SCLC) is a neuroendocrine neo-
plasm that accounts for about 15% of lung cancers.2 
SCLC as a clinical entity differs from other types 
of lung cancer due to its rapid doubling time and 
early development of the extensive disease, where 
two-thirds of patients have extensive-stage SCLC 
at the time of diagnosis.3 Standard first-line therapy 
consists of platinum plus etoposide (PE); although 
SCLC is sensitive to this combination regimen, re-
lapse of the disease is almost inevitable within the 
first six months. The median overall survival (OS) 

is about 10 months,4 as next-line treatments are not 
effective enough when the disease is refractory to 
the first-line PE. Despite poor outcomes, the PE 
combination regimen has remained standard first-
line therapy for decades. 

In the last five years, immunotherapy has become 
the first-line therapy option for many cancers, in-
cluding non-small cell lung cancer (NSCLC). For 
SCLC, immune checkpoint inhibition targeting the 
programmed cell death 1 (PD-1)/programmed cell 
death ligand 1 (PD-L1) and cytotoxic T-lympho-
cyte antigen-4 (CTLA-4) pathways demonstrated 
antitumor activity but did not prolong survival 
when used after the first-line PE regimen.5,6 
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Recently, first atezolizumab, then durvalumab, 
which are PD-1/PD-L1 pathways inhibitors, 
showed significant OS improvement when com-
bined with PE in the trials of IMpower1337 and 
CASPIAN,8 respectively. Since this improvement 
in survival has been achieved for the first time in 
30 years, both atezolizumab and durvalumab com-
bined with PE have been accepted as preferred 
treatments in international guidelines.9

Herein, we present the results of a single-center, 
observational retrospective study with real-life 
data. We aimed to investigate the efficacy and side 
effects of atezolizumab in patients with extensive-
stage SCLC as a first-line therapy combined with 
PE.

PATIENTS AND METHODS

Study Population and Data Collection

We included 11 patients diagnosed with extensive-
stage SCLC and treated with atezolizumab plus 
carboplatin-etoposide in the first-line setting at 
Bursa Uludag University Hospital from January 
2019 to May 2020. We retrospectively collected 
data concerning the clinical characteristics, re-
sponse, toxicity, and survival from the electronic 
records of the patients. In each 21-day cycle, car-
boplatin (area under the curve 5 mg/mL per min 
on day 1), etoposide (100 mg/m² on days 1-3) and 
atezolizumab (1200 mg on day 1) were adminis-
tered in the induction phase. After completion of 4 
to 6 cycles of the induction phase, patients received 
atezolizumab in the maintenance phase. We con-
tinued atezolizumab maintenance therapy in case 
of evidence of clinical benefits, unless deteriora-
tion of ECOG performance, which is attributed 
to disease progression, was observed. Computed 
tomography (CT) of the chest, positron emission 
tomography-computed tomography (PET/CT), 
and cranial magnetic resonance imaging were per-
formed in all patients for the systemic evaluation 
of the disease at the time of the beginning of the 
treatment. PET/CT scan was used to evaluate the 
response, and thorax CT was added when neces-
sary. Adverse events were graded using the Nation-
al Cancer Institute Common Terminology Criteria 
for Adverse Events (version 4.0). Patients without 
response assessment and those who had missing 

data about laboratory findings were excluded. Our 
study was in accordance with the ethical standards 
of the institutional research committee and with the 
1964 Declaration of Helsinki. The clinical research 
ethics committee of Bursa Uludag University Fac-
ulty of Medicine approved the study (Decision No: 
2020-6/32).

Outcomes and Statistical Analysis
Continuous variables were expressed by median 
(minimum-maximum) values, and categorical 
variables were expressed by frequency and corre-
sponding percentage values. Response assessment 
was conducted according to Response Evaluation 
Criteria in Solid Tumors (version 1.1). Progres-
sion-free survival (PFS) was calculated from the 
beginning of treatment with chemo-immunothera-
py (CIT) until disease progression or death from 
any cause. OS was determined from the time of 
diagnosis until death from any cause. Life expec-
tancy was analyzed by the Kaplan–Meier method, 
and the log-rank test was used to investigate the 
effect of the site of metastasis on survival. The data 
were statistically processed using the IBM SPSS 
version 22 software, and a 5% type-I error level 
was used for statistical significance.

RESULTS

A total of 9 (81.8%) patients were male. The medi-
an age of patients was 69.9 years. One patient had 
large cell neuroendocrine carcinoma presenting 
brain metastasis. Because the Ki67 of this patient 
was 70%, he was treated as having SCLC, as rec-
ommended by international guidelines.10 In total, 
90.9% had de novo metastatic disease. Only one 
patient had platin sensitive disease, which relapsed 
after 11 months. Lungs and non-regional lymph 
nodes were the most common sites of metastasis. 
Two patients had metastasis in the central nervous 
system (CNS). The Eastern Cooperative Oncology 
Group (ECOG) performance status was 0 in 18.2% 
of patients, 1 in 72.7% of patients, and 2 in 9.1% of 
patients. In the induction phase, the median num-
ber of CIT cycles was four. Following the induc-
tion phase, 63.6% received maintenance therapy, 
and the median number of overall atezolizumab 
cycles was 7 (Table 1). 
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In the follow-up, seven patients had disease pro-
gression, and six patients died. CNS metastasis oc-
curred in two patients under maintenance therapy. 
Disease progression in the liver was observed in all 
patients with liver metastasis before treatment. The 
overall response rate (ORR) was 63.6%. In one pa-
tient, a complete response was achieved. Three pa-
tients had stable disease, and one progressed. One 
patient had prophylactic cranial irradiation (PCI) 
and consolidation thoracic radiotherapy before re-
lapse of the disease. In two patients, cranial irra-
diation was performed during treatment; in one for 
cranial metastasis during the induction phase and 
in the other patient for PCI during the maintenance 
phase. PCI was planned at the time of data cutoff 

for one patient. One patient with CNS metastasis 
at the time of diagnosis refused cranial irradiation. 
Two patients received consolidative thoracic radia-
tion during treatment in the maintenance phase and 
we did not observe any adverse effects related to 
radiation. The clinical courses of each patient are 
shown in Table 2.

Hematologic toxicity was the most common, while 
grade 3 and higher hematological toxicity was ob-
served in more than half of patients. None of the 
patients developed grade 5 treatment-related toxic-
ity. Nausea, the elevation of hepatic enzymes, skin 
lesions, and acute kidney injury were other adverse 
events. We did not discontinue treatment in any pa-
tients because of toxicity (Table 3).

Table 1. Demographic and clinicopathological features of the patients

Age, median (min-max) (year) 69.9 (52.5 – 85.1)

Gender (male/female) (n, %) 9/2 (81.8%-18.2%)

Histopathology SCLC 10 (90.9%)

 LCNEC 1 (9.1%)

Sites of metastasis Lymph nodeα 7 (63.6%)

 Lung 7 (63.6%)

 Liver 4 (36.4%)

 Bone 4 (36.4%)

 Adrenal gland 3 (27.3%)

 Brain 2 (18.2%)

ECOG performance status score 0 2 (18.2%)

 1 8 (72.7%)

 2 1 (9.1%)

CIT cycles, median (min-max) 4 (1-6)  

Total atezolizumab cycles, median (min-max) 7 (1-19)  

Patients received maintenance atezolizumab 7 (63.6%)  

Patients received cranial irradiation Before treatment 1 (9.1%)

 During treatment 2 (18.2%)

Patients received thoracic irradiation Before treatment 1 (9.1%)

 During treatment 2 (18.2%)

Responses Complete response 1 (9.1%)

 Partial response 6 (54.5%)

 Overall Response Rate 7 (63.6%)

 Stable disease 3 (27.3%)

 Progressive disease 1 (9.1%)

Overall survival rates 6-month 60.6%

 12-month 48.5%

Abbreviations: Lymph nodeα= non-regional lymph nodes; CIT= chemo-immunotherapy: carboplatin + etoposide + atezolizumab; SCLC= small cell 
lung cancer; LCNEC= large cell neuroendocrine carcinoma
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At a median follow up of 9.5 months (95% CI: 5.8-
12.7), median PFS was 5.2 months (95% CI: 3.4-
6.9), and median OS was 11.3 months (95% CI: 
1.0-21.5) (Figure 1A, B). A significant difference 
with respect to PFS and OS was not observed in 
patients with liver metastasis before treatment (p= 
0.27 and p= 0.08, respectively).

DISCUSSION

To our knowledge, the present retrospective study 
of small series of patients treated in a single center 
is the first study reporting real-life experience with 
CIT with atezolizumab in extensive-stage SCLC in 
the literature. We focused on the efficacy and toler-
ability of the treatment. In our study, PFS and OS 

Table 2. Treatments and clinical course of the patients

 Site of metastasis CIT MP Best PFS Sites of Clinical course

  cycles cycles Response event progression

1 Liver, lung 6 2 PR Yes Liver, brain,  The patient died after second-line therapy

      bone

2 Brain, lung  6 13 CR No – Atezolizumab maintenance is continuing

3 Bone, liver  4 9 PR Yes Liver, bone The patient died after second-line therapy

4 Liver, LN, lung 1 0 PD Yes Liver The patient was internalized for AKI and PE 

       and died. Progression in the liver was ob-

       served.

5 LN 4 14 PR No – Atezolizumab maintenance is continuing.

6 Adrenal gland, bone 5 11 SD Yes Bone, lymph The patients received local therapies 

      node (RT and surgery). Atezolizumab 

       maintenance is continuing.

7 Adrenal gland, bone,  4 2 PR Yes Liver, brain,  The patient died after second-line therapy

 liver, LN, lung     bone

8 LN, lung 4 3 PR No – Atezolizumab maintenance is continuing.

9 Brain, LN, lung 2 0 SD Yes Lung, lymph After two cycles of CIT, the patient refused 

      nodes  to receive therapy and died

10 Adrenal gland, bone,  4 0 SD Yes – Fifteen days after the 4th CIT cycle, the 

 LN      patient had a myocardial infarction 

       and died

11 Bone, LN, lung 5 0 PR No – Atezolizumab maintenance was planned

Abbreviations: LN= non-regional lymph nodes; CIT= chemo-immunotherapy: carboplatin + etoposide + atezolizumab;  PFS= progression-free 
survival; PR= partial response; CR= complete response; PD= progressive disease; SD= stable disease; RT= radiotherapy; AKI= acute kidney injury; 
PE= pulmonary embolism

Table 3. Adverse events

Event Any Grade Grade 1-2 Grade 3-4

Anemia 7 (63.6%) 4 (36.4%) 3 (27.3%)

Neutropenia 7 (63.6%) 2 (18.2%) 5 (45.5%)

Thrombocytopenia 5 (45.5%) 2 (18.2%) 3 (27.3%)

Nausea 4 (36.4%) 4 (36.4%) -

Skin toxicity 2 (18.2%) 2 (18.2%) -

Febrile Neutropenia 1 (9.1%) - 1 (9.1%)

Acute kidney injury 1 (9.1%) 1 (9.1%) -

Hepatic enzymes elevation 1 (9.1%) 1 (9.1%) -
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were determined as 5.2 and 11.3 months, respec-
tively. PFS was similar, and OS was relatively low 
compared to the Impower1337 study, in which PFS 
and OS were 5.2 and 12.3 months, respectively. In 
our study,  the patients were older than the patients 
in IMpower 133. Also, the ratio of patients with 
brain metastasis is approximately twice that of the 
IMpower133 study. These factors may cause short-
er OS in our study.

The ORR was 63.6% in our study, which is slightly 
higher than that in the IMpower133 study (ORR: 
60.2%). The median number of CIT and atezoli-
zumab cycles was similar to that in IMpower133. 
Likewise, the 12-month survival rate was similar 
(48.5% in our study to 51.7% in IMpower133). 

In immunotherapy, predictive biomarkers, such 
as PDL-1 expression and tumor mutation burden 
(TMB) in NSCLC and other solid tumors, are in-
vestigated. Although PD-L1 expression is reported 
as uncommon in SCLC,11 TMB is known to be 
high.12 However, it is shown that both PD-L1 ex-
pression and TMB had no predictive value in sub-
group analyses of atezolizumab and durvalumab 
studies.13,14 It is known that there are durable re-
sponses in patients benefiting from immunothera-
py, and the number of atezolizumab cycles in our 
four patients was 13 and above. Distinguishing pa-
tients showcasing the clinical benefits of immuno-
therapy from others would guide clinicians not to 

give up immunotherapy immediately. Markers that 
can predict response are crucial to both use local 
therapies more aggressively in the management of 
patients in whom a response is achieved and pro-
tect non-responder patients from the side effects of 
immunotherapy. Therefore, there remains a need 
for predictive markers in the immunotherapy of 
SCLC.

In immunotherapy, liver metastasis is associated 
with a reduced response and shortened survival.15 
In CIT studies with atezolizumab, a significant dif-
ference was not observed in the comparison of sub-
group analyses in terms of liver metastasis in SCLC 
and NSCLC.7,16 In our study, there were three par-
tial responses, and one stable disease among pa-
tients with liver metastasis, and PFS and OS did 
not differ between groups. However, we observed 
progression in the liver in all patients with liver me-
tastasis before treatment. Likewise, during mainte-
nance atezolizumab, CNS metastasis developed in 
two patients without CNS metastasis. Both patients 
did not receive cranial irradiation. In the updated 
report13 of the IMpower133 trial presented in the 
European Society of Medical Oncology Congress 
2019, OS was longer in the placebo group than in 
the atezolizumab group, but there was no statisti-
cally significant difference in patients with CNS 
metastasis. Therefore, cranial irradiation may be 
considered in patients receiving maintenance treat-

Figure 1. Progression-free survival (PFS) (A) and overall survival (OS) (B) of patients
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ment. In both subgroups, further studies are needed 
to investigate the efficacy of maintenance and pro-
gression patterns of the disease.

Thoracic radiation was not permitted before and 
during CIT in both the IMpower 133 and CAS-
PIAN8 trials. In our study, three patients received 
thoracic radiation as consolidative therapy. Of the 
three patients, one had consolidation radiotherapy 
before relapse of the disease, approximately one 
year before CIT and two received during the main-
tenance phase. We did not observe side effects re-
lated to radiation in the patients. It was reported 
that radiotherapy (RT) might improve the efficacy 
of immunotherapy with a direct and abscopal ef-
fect.17 However, the literature lacks randomized 
controlled trials investigating the efficacy and safe-
ty of CIT plus RT in extensive-stage SCLC. 

In terms of toxicity, adverse events were more 
common, especially hematological toxicities. This 
may be related to the greater presence of older pa-
tients in our study than in the reference studies. In 
more than half of patients, we observed toxicity 
higher than grade 2. However, no adverse events 
led to death or treatment discontinuation.

The main limitation of our study is the small sam-
ple size. We could not perform further subgroup 
analysis in patients with cranial metastasis and 
patients receiving thoracic radiation. In addition, 
toxicity data were partially limited to laboratory 
findings due to retrospective design. 

In conclusion, in our small series of patients, in-
duction with PE plus atezolizumab and mainte-
nance with atezolizumab is efficient and well-
tolerated in extensive-stage SCLC considering the 
PFS, OS, response rates, 12-month survival rate, 
and side effects. However, the discovery of predic-
tive biomarkers is crucial. Further randomized tri-
als and real-world data are needed to investigate 
the efficacy of the maintenance immunotherapy in 
patients with liver and CNS metastasis and clarify 
the concurrent or subsequent thoracic radiation.
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