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ABSTRACT

Survival beyond 2 years is rare in patients with
extensive-stage small-cell lung cancer (ES-SCLC)
treated with chemotherapy alone. We describe a
patient with ES-SCLC who was treated with
carboplatin, etoposide and the programmed
death-ligand 1 inhibitor atezolizumab in the
IMpower133 study (ClinicalTrials.gov registra-
tion: NCT02763579) and who achieved excep-
tionally long-term survival. Treatment-naı̈ve
patients with ES-SCLC (n = 403) were included
in the IMpower133 study, and the identified
patient had been randomised to the investiga-
tional treatment arm, where patients received
induction therapy with carboplatin and etopo-
side plus atezolizumab for four 21–day cycles,
followed by ongoing maintenance therapy with

atezolizumab. The patient had achieved a par-
tial response after induction therapy, and then
received seven cycles of atezolizumab mainte-
nance therapy until immune-related toxicities
necessitated discontinuation. The patient was
alive with an ongoing response and excellent
performance status more than 6 years after
starting treatment and 5 years after discontinu-
ing atezolizumab maintenance. In conclusion,
this patient with ES-SCLC from the IMpower133
study is a rare example of ongoing survival more
than 6 years beyond diagnosis and the start of
treatment with first-line atezolizumab. This
demonstrates the potential durability of
response with immunotherapy.
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Key Summary Points

Why carry out this study?

Small-cell lung cancer (SCLC) is an
aggressive cancer often diagnosed when
the disease is extensive (ES-SCLC), with
limited effective treatment options, and
consequently survival rates of less than
1 year.

We describe the remarkable case of long-
term survival in a treatment-naı̈ve patient
with ES-SCLC who was enrolled in a
clinical trial (IMpower133) and received
first-line immunotherapy with the
programmed death-ligand 1 inhibitor
atezolizumab added to standard
chemotherapy (carboplatin plus
etoposide) followed by atezolizumab
maintenance.

What was learned from the study?

During maintenance atezolizumab, the
patient experienced immunotherapy-
related toxicity that was managed by
discontinuing treatment and using
appropriate medications such as
corticosteroids.

Despite discontinuing atezolizumab
after *12 months of treatment, the
patient has shown an ongoing partial
response up to the most recent follow-up,
more than 6 years after their diagnosis of
ES-SCLC, without any further treatment.

INTRODUCTION

Small-cell lung cancer (SCLC) is an aggressive
neuroendocrine cancer with rapid onset, high
metastatic potential and poor clinical outcomes
[1, 2]. Almost all patients who develop SCLC
have a history of heavy smoking, which leads to
a genomically complex, heterogeneous cancer
with a high somatic mutation rate [1]. Patients

typically present with extensive-stage disease
(ES-SCLC), which is not amenable to definitive
radiotherapy due to extension beyond a tolera-
ble radiotherapy port [1, 2].

For more than 3 decades, combination
chemotherapy with platinum plus etoposide
was the standard-of-care for the first-line treat-
ment of ES-SCLC [1, 2]. Long-term survival of
patients with ES-SCLC treated with such a reg-
imen is rare, with a median overall survival (OS)
of approximately 10 months and only approxi-
mately 5% of patients being alive at 2 years
[1, 2]. However, the IMpower133 study with
atezolizumab and the CASPIAN trial with dur-
valumab demonstrated a significant OS benefit
with the addition of the programmed death-li-
gand 1 (PD-L1)-targeted immune-checkpoint
inhibitor to carboplatin and etoposide
chemotherapy [3, 4]. Resultantly, the standard-
of-care for patients with ES-SCLC changed to
include concurrent atezolizumab or durval-
umab with initial chemotherapy of platinum
plus etoposide [5–7].

While PD-L1 inhibitors have undoubtedly
improved survival for ES-SCLC patients, long-
term survival (beyond 5 years) remains the
exception rather than the rule [7]. Here, we
describe a patient with ES-SCLC identified from
the IMpower133 study who achieved excep-
tionally long survival following treatment with
carboplatin, etoposide and atezolizumab.

CASE

The 61-year-old man, prior to enrolment in
IMpower133, had been admitted to our hospital
with facial and neck oedema, cough and mild
dyspnoea in September 2016. These symptoms
had appeared 1 week previously. The patient
was a heavy smoker with a 48 pack/year history.
He also had a history of hypertension and
hypercholesterolaemia. The patient did not
present with fever, weight loss or other symp-
toms. Physical examination of the patient
revealed head, neck and upper extremity
oedema and right-sided jugular distension. He
had an Eastern Cooperative Oncology Group
performance status (ECOG PS) score of 1.
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Laboratory findings were within normal
boundaries.

A computed tomography (CT) scan of the
chest revealed multiple mediastinal and right
hilar nodal conglomerates (Fig. 1A) and a pul-
monary mass in the right upper lobe encasing
the superior vena cava, with almost complete
tumour thrombosis. The superior vena cava was
markedly compressed in its middle third, with
filiform passage of contrast observed on phle-
bography. An endovascular stent was inserted at
this level to resolve the stenosis. Satellite nod-
ules were also observed in the posterior sub-
segment of the anterior right lobe.

Bronchoscopy revealed direct signs of
tumour invading into the anterior branch of the
right upper lobe of the lung. A lung biopsy
established a diagnosis of SCLC. Immunohisto-
chemical stains were positive for CD56 and
thyroid transcription factor-1, and negative for
CD20 (Fig. 2A). The Ki-67 labelling index was
100% (Fig. 2B). Lymphocyte count was
2.1 9 109/L and neutrophil count was
4.3 9 109/L, giving a neutrophil-to-lymphocyte
ratio of 2.05. PD-L1 expression levels were not
evaluable. No assessment of tumour mutation
burden was undertaken. A contrast-enhanced
brain CT scan showed no metastases; however,
bone metastases were detected on CT scan and
with bone gammagraphy (Fig. 3).

After being diagnosed with ES-SCLC, the
patient provided written informed consent and
was enrolled in the IMpower133 study. He was
randomised to carboplatin and etoposide plus

atezolizumab induction therapy followed by
atezolizumab maintenance (investigators were
unaware of the patient’s treatment assignment
until after unblinding). Starting on 2 November
2016, the patient received induction therapy
with four 21-day cycles of intravenous (IV)
carboplatin (area under the curve 5 mg/mL/min
on day 1) and etoposide (100 mg/m2 on days
1–3). Atezolizumab (1200 mg IV) was adminis-
tered on day 1 of each cycle. After the conclu-
sion of the four induction therapy cycles, a
partial response (PR) was confirmed (Fig. 1B).
The patient then received six cycles of mainte-
nance atezolizumab (1200 mg every 3 weeks)
through May 2017, which were well tolerated,
and a radiographic PR was maintained.

When the patient was evaluated prior to
cycle 11, he reported dysarthria and somno-
lence over the previous week, and treatment
was delayed. His physical examination, con-
trast-enhanced brain CT and magnetic reso-
nance imaging (MRI) were all unremarkable,
and his ECOG PS score was 1. His thyroid-
stimulating hormone levels were elevated
(45.6 lU/mL [normal range 0.4–4.0 lU/mL]),
and the patient was diagnosed with acute
hypothyroidism, which was successfully treated
with levothyroxine.

Atezolizumab maintenance treatment (cycle
11) was resumed in July 2017, but 5 days after
treatment the patient was admitted to the
emergency room with fever of[38 �C. Labora-
tory evaluation revealed grade 4 renal dysfunc-
tion, and a kidney biopsy was consistent with

Fig. 1 Computed tomography images showing Amediasti-
nal and right hilar adenopathy with multiple conglomerate
masses involving the bronchus of the upper right lobe and
surrounding the superior vena cava (27 October 2016),
B partial response after induction therapy with four 21-day

cycles of carboplatin ? etoposide ? atezolizumab (26
January 2017) and C continued partial response more
than 5 years after stopping maintenance treatment (26
January 2023)
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immunotherapy-induced nephropathy (Fig. 4),
which was treated with methylprednisolone
(250 mg/day for 3 days) followed by prednisone
(60 mg/day tapered over 4 weeks). Ate-
zolizumab was discontinued due to this
immune-mediated adverse event. However,
with ongoing disease control, no further ther-
apy was considered to be indicated, and he was
observed radiographically.

At the most recent follow-up, the patient was
asymptomatic with an ECOG PS score of 0. A
repeat chest CT scan in January 2023 showed an
ongoing PR (Fig. 1C), more than 6 years after
diagnosis.

IMpower133 was conducted in accordance
with Good Clinical Practice guidelines and the
provisions of the Declaration of Helsinki. Pro-
tocol approval was obtained from an indepen-
dent ethics committee at each site. All patients

provided written informed consent. The patient
presented in this case report provided written
informed consent to participate in the IMpow-
er133 study and consent for publication of their
anonymised details was obtained on 23 June
2022.

DISCUSSION

The addition of immunotherapy to platinum
plus etoposide chemotherapy as a first-line
treatment for ES-SCLC represents a major
breakthrough for this exceptionally lethal dis-
ease, resulting in a *10% increase in progres-
sion-free survival and OS compared with

Fig. 2 Immunohistochemical stains for A CD56 and B Ki-67

Fig. 3 Bone gammagraphy image of the upper leg showing
metastasis in the femur Fig. 4 Staining of tissue collected during a kidney biopsy

performed in July 2017 (5 days after resuming ate-
zolizumab maintenance treatment) showing immunother-
apy-induced nephropathy
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standard treatment [8]. This case illustrates the
degree of benefit that can be achieved with this
approach, where the patient received ate-
zolizumab for *12 months and PR was main-
tained for more than 6 years, with manageable
toxicity.

Long-term survival rates have been reported
with PD-L1 inhibitors in clinical trials; the
18-month OS rate in the atezolizumab arm of
the IMpower133 study was 34.0% [9], and the
5-year exploratory OS rate from a merged anal-
ysis of IMpower133 and the single-arm IMbrella
A extension study was 12% [10]. Further, the
36-month survival rate with durvalumab in the
CASPIAN study was 17.6% [11]. Although in
these studies patients continued PD-L1 inhi-
bitor treatment until disease progression, the
patient reported here, who was enrolled in
IMpower133, discontinued atezolizumab due to
toxicity but maintained his initial response
without progression.

Ours is not the first case report of a patient
with ES-SCLC achieving long-term survival
gains after immune checkpoint inhibitor (ICI)
therapy. Zhang and colleagues reported a
patient with ES-SCLC who survived for
50 months after treatment with sequential ICIs,
including toripalimab, tislelizumab and dur-
valumab [12]. However, unlike our patient, this
patient was continuously treated during periods
of disease stability until progression. Konishi
and colleagues reported a patient who received
atezolizumab (along with etoposide plus plat-
inum) for 6 months and was still alive
35 months later [13]. However, that patient
received radiotherapy for chylothorax, followed
by chemotherapy with nogitecan and then
amrubicin after progression [13], whereas our
patient received no further treatment after dis-
continuation of atezolizumab. Although the
optimal duration of maintenance therapy with
atezolizumab is not known, it is possible that
our patient belongs to a subgroup of individuals
in whom several months of such treatment
results in sustained disease control. Further
research is needed to identify biomarkers (or
other factors) that may help characterise and
define the subgroup of patients who can safely
discontinue atezolizumab, and to determine the

optimal duration of atezolizumab maintenance
therapy.

Of potential prognostic importance is the
patient’s early tumour response, since early
tumour shrinkage/response is associated with
improved survival in patients with ES-SCLC
[14–16], although our patient also had a num-
ber of characteristics that could have con-
tributed to his long-term survival, including
age\65 years [17, 18] and good performance
status [16, 19–23]. Further, his neutrophil-to-
lymphocyte ratio (2.05) was consistent with
that considered to be prognostic for better sur-
vival (a ratio of B 3.43), as reported in a study
that investigated the prognostic role of inflam-
matory markers in patients with ES-SCLC who
were treated with atezolizumab plus
chemotherapy [24]. However, our patient also
had risk factors for reduced survival, including
male gender [16] and bone metastasis [17, 18].

Another potential indicator of prolonged
survival in our patient was the development of
immune-related adverse events, specifically
immune-mediated hypothyroidism and
nephropathy. It is possible that these treatment-
related toxicities were connected to the
patient’s exceptionally durable response to
treatment since the development of such
adverse events during immunotherapy is asso-
ciated with improved survival in a range of
cancer types, including lung cancer [25–27]. A
pooled analysis of three phase III trials
(IMpower130, IMpower132 and IMpower150)
showed significantly prolonged survival in
patients with non-small-cell lung cancer
(NSCLC) who did versus did not develop
immune-related adverse events with ate-
zolizumab [28]. Further, immune-mediated
thyroid dysfunction, which our patient devel-
oped, was associated with improved long-term
survival in an analysis of patients with NSCLC
receiving immunotherapy [29]. However, the
relationship between survival and immune-re-
lated adverse events is less clear-cut in patients
with SCLC. D’Aiello and colleagues found no
relationship between immune-mediated thy-
roid dysfunction and survival in a mixed cohort
of SCLC and NSCLC patients who were receiv-
ing immunotherapy [30], and two multicentre
retrospective studies in SCLC patients, one
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conducted in Germany [31] and the other in the
USA [27], reported conflicting results. The USA
study found that immune-mediated adverse
events were associated with significantly longer
survival [27], whereas no such association was
found in the German study [31]. Further data in
larger patient cohorts are needed to clarify the
relationship between immune-mediated
adverse events and survival in patients with
SCLC.

The limitation of this report is that inherent
to all case reports, i.e., it is difficult to make
generalisations or draw firm conclusions from
observations of a single patient. In addition,
next-generation sequencing was not under-
taken, so genomic information potentially rel-
evant to his survival status was not collected.
Further, there is a possibility that the persisting
changes we observed on CT were indicative of
inflammation rather than persisting tumour;
however, we were not able to confirm this. The
strengths of our report include the good avail-
ability of clinical, laboratory and imaging data
for the patient because the patient had partici-
pated in a clinical trial where regular and thor-
ough assessments were made during trial visits.

CONCLUSIONS

Long-term outcomes observed for this patient
with ES-SCLC, treated in the first-line setting
with atezolizumab, demonstrate the potential
durability of response with immunotherapy,
even after treatment discontinuation. Individ-
ual patients may experience outcomes to novel
treatment strategies that are significantly out-
side those typically reported in clinical trials.
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Liu; Writing- review and editing: Reyes Bernabé,
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