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Abstract

Objectives: Long-term survival in small-cell lung cancer (SCLC) is uncommon and poorly characterized. We aimed to
describe the clinical, treatment-related, and survival features of patients with SCLC surviving at least 36 months.
Methods: This single-center retrospective cohort included patients with pathologically confirmed SCLC diagnosed be-
tween 2013 and 2023. Long-term survival was defined as overall survival (OS) of at least 36 months. Clinical and treat-
ment data were collected from electronic records. Survival was estimated using Kaplan-Meier methods. No patient
received immune checkpoint inhibitors.

Results: Among 396 evaluable patients, 53 (13.4%) achieved long-term survival; 41 (77.4%) had limited-stage and 12
(22.6%) extensive-stage disease. Among limited-stage survivors, 10 underwent surgery, 23 received concurrent chemo-
radiotherapy, and 21 had no documented recurrence; 65.0% of relapses were platinum-sensitive. Among extensive-
stage survivors, 75.0% had a single metastatic site and 58.3% received consolidative thoracic radiotherapy. Median OS
was 63.1 months overall, 63.1 months in limited-stage, and 53.7 months in extensive-stage disease. Post-landmark OS
did not differ significantly by stage (p=0.78).

Conclusion: Long-term survival occurred in a small but clinically meaningful subgroup. Limited disease burden, multi-
modality treatment, durable disease control, and platinum sensitivity may characterize favorable outcomes, although
these associations require confirmation in larger comparative studies including contemporary treatment cohorts.
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mall-cell lung cancer (SCLC) is an aggressive neu- with advanced disease and durable disease control re-

roendocrine malignancy characterized by rapid
growth, early metastatic spread, high initial sensitivi-
ty to chemotherapy, and frequent relapse."” Although
it accounts for approximately 15% of all lung cancers,
SCLC is responsible for a disproportionate burden of
lung cancer mortality because most patients present

mains uncommon.?

Platinum-etoposide-based chemotherapy remains the
backbone of treatment for both limited-stage (LS) and ex-
tensive-stage (ES) SCLC.B# In LS-SCLC disease, concurrent or
sequential thoracic radiotherapy is an essential component
of curative-intent treatment, whereas ES-SCLC is primarily
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managed with systemic therapy.>“The incorporation of im-
mune checkpoint inhibitors into contemporary treatment
has improved survival in both ES- and LS-SCLC, although
the timing and treatment strategy differ between the two
settings.>”! Even in limited-stage disease, where long-term
remission is more achievable, relapse remains frequent and
only a subset of patients achieves prolonged survival.®!

Patients who survive substantially longer than expected
represent an underexplored clinical subgroup. Under-
standing the characteristics of these long-term survivors
may provide useful real-world insight into patterns of dis-
ease biology, treatment exposure, multimodality care, re-
currence, and survivorship in SCLC. However, available data
on long-term survivors are limited, and many reports con-
sist of individual cases or small heterogeneous series.””'"

Therefore, this study aimed to describe the clinical, patho-
logical, treatment-related, relapse, and survival characteris-
tics of patients with SCLC who achieved long-term survival
in a real-world single-center cohort.

Methods

Study design and patient selection

This single-center retrospective cohort study included pa-
tients diagnosed with pathologically confirmed SCLC at a
tertiary oncology center. Patients with incomplete pathol-
ogy reports or insufficient follow-up were excluded. Long-
term survival was defined as overall survival (OS) of at least
36 months from the date of SCLC diagnosis. A 36-month
threshold was used to focus on sustained survival and
provide a stringent operational definition, consistent with
previous reports using a 3-year threshold. Patients meeting
this criterion formed the main analytic cohort. The patient
selection process is summarized in Figure 1.

The study included patients diagnosed between January
2013 and June 2023. The data cutoff was June 2026. This
period was selected to ensure relative treatment homoge-
neity, as immune checkpoint inhibitors were not routinely
incorporated into first-line SCLC management at our insti-
tution during the study period. Accordingly, no patient in
the cohort received immunotherapy.

Data collection

Clinical, pathological, treatment-related, and outcome data
were retrospectively collected from electronic medical re-
cords. Variables included age, sex, stage at diagnosis, smok-
ing status, histology, immunohistochemical markers, Ki-67,
lactate dehydrogenase (LDH), treatment modalities, prophy-
lactic cranial irradiation, metastatic sites at initial presenta-
tion, recurrence or progression pattern, and survival status.

Definitions

Disease stage was classified as LS- or ES-SCLC according to the
Veterans Administration Lung Study Group (VALSG) system.
012 Platinum-sensitive relapse is defined as a progression-free
interval of 90 days or more following the completion of prima-
ry platinum-based chemotherapy. Locoregional recurrence is
defined as recurrence at the primary tumor site and/or region-
al lymph nodes. Metastatic and recurrence sites were ascer-
tained primarily from radiological reports and clinical records;
pathological confirmation was incorporated when available
but was not required. OS was calculated from the date of SCLC
diagnosis to death from any cause or last follow-up. Patients
alive at last follow-up were censored at that date.

Statistical analysis

Analyses were performed using IBM SPSS Statistics version
31.0 (IBM Corp., Armonk, NY, USA) and R, version 4.5.1 (R
Foundation for Statistical Computing, Vienna, Austria). The
analyses were primarily descriptive. Categorical variables
were summarized as frequencies and percentages. Contin-
uous variables were summarized as mean with range and/
or median with interquartile range (IQR), as appropriate.
To describe survival after achievement of the predefined
long-term survival threshold, a 36-month landmark analy-
sis was performed. Post-landmark OS was calculated from
36 months after diagnosis to death or last follow-up. Sur-
vival curves were estimated using the Kaplan—-Meier meth-
od and compared using the log-rank test. This comparison
was considered exploratory and descriptive because the
cohort was restricted to patients who had already achieved
long-term survival. No multivariable prognostic modeling
was performed because detailed clinicopathological and
treatment-related data were not available for patients who
survived less than 36 months. Therefore, the study was de-
signed to describe the clinical profile and treatment patterns
of long-term survivors. A two-sided p<0.05 was considered
statistically significant for exploratory comparisons.

Ethics Committee Approval

The study was approved by the Dokuz Eylil Universi-
ty Non-Interventional Research Ethics Committee (no:
2023/39-14, date: 06.12.2023). The study was conducted in
accordance with the principles of the Declaration of Helsin-
ki. Informed consent was waived due to the retrospective
design and use of de-identified data.

Results

Patient characteristics

The patient selection process and classification of long-
term survivors are summarized in Figure 1. Among 396



502

Canaslan and Oztop. Long-Term Survivors in SCLC / doi: 10.14744/ejmi.2612500

(n=

Patients diagnosed with small-cell lung cancer (SCLC)
between 2013 and 2023

484)

"

r

Excluded (n = 88)

Incomplete pathology report (n=70)

Lost to follow-up (n = 18)

"

r

Eligible
(n=

patients
396)

h 4

Y

Overall survival <36 months
(n=343)

Long-term survivors (overall survival 236 months)
(n=53)

Y

r r

(n=

Limited-stage disease

Extensive-stage disease

41) (n=12)

Figure 1. Study flowchart.

evaluable patients with SCLC, 53 achieved long-term sur-
vival, defined as OS of at least 36 months, corresponding
to a long-term survivor proportion of 13.4%. Of these pa-
tients, 41 (77.4%) had limited-stage disease and 12 (22.6%)
had extensive-stage disease at diagnosis. Baseline demo-
graphic and pathological characteristics are summarized in
Table 1.

The median age at diagnosis was 64.0 years, with an IQR of
56 to 68 years. Twenty-five patients (47.2%) were female.
Smoking exposure was common; 51 (96.2%) were current
or former smokers. Pure SCLC histology was reported in 48
patients (90.6%), while combined histology was observed
in 5 patients (9.4%), all of whom had limited-stage disease.
The median Ki-67 index was 90% (IQR 87.5-90), and the me-
dian LDH level was 210 U/L (IQR 180-236.5).

Limited-stage long-term survivors

Among 41 patients with limited-stage disease, 10 patients
(24.4%) underwent surgical resection followed by adjuvant
therapy, 23 (56.1%) received concurrent chemoradiothera-
py, and 8 (19.5%) received systemic therapy only. Prophylac-
tic cranial irradiation was performed in 23 patients (56.1%).
During follow-up, 21 limited-stage patients (51.2%) had
no documented recurrence, whereas 11 patients (26.8%)
developed locoregional recurrence and 9 patients (22.0%)
developed distant recurrence. Among the 20 patients who
experienced recurrence, 13 (65.0%) had platinum-sensi-
tive relapse. Among patients with distant recurrence, the
most common site was the brain, observed in 6 of 9 pa-
tients (66.7%), followed by the adrenal gland in 4 patients
(44.4%), distant lymph nodes in 3 patients (33.3%), bone in
2 patients (22.2%), and liver in 1 patient (11.1%). Treatment,
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Table 1. Baseline and pathological characteristics of long-term survivors according to stage

Limited-stage, n=41 Extensive-stage, n=12

Variable All patients, n=53
Age at diagnosis, years, median (IQR) 64 (56-68)
Female sex 25 (47.2)
Current/former smoker 51(96.2)
Pack-years, median (IQR) 45 (30-67.5)
Pure SCLC histology 48 (90.6)
Combined histology 5(9.4)

Ki-67, %, median (IQR) 90 (87.5-90)

LDH (U/L), median (IQR)

Chromogranin positive 42/50 (84.0)
Synaptophysin positive 46/52 (88.5)
TTF-1 positive 39/46 (84.8)
CD56 positive 42/45 (93.3)
Pancytokeratin positive 35/36 (97.2)

210 (180-236.5)

62 (56-67) 67 (59-72.5)
19 (46.3) 6(50.0)
39(95.2) 12(100)

38 (30-70) 50 (45-60)
36 (87.8) 12 (100)
5(12.2) 0(0)

90 (87.5-90) 90 (88.75-90)
210.5 (162-239) 202 (188-229.5)
32/38 (84.2) 10/12 (83.3)
34/40 (85.0) 12/12(100)
30/35 (85.7) 9/11(81.8)
35/37 (94.6) 7/8 (87.5)
26/27 (96.3) 9/9 (100)

IQR: Interquartile range; SCLC: Small cell lung cancer; LDH: Lactate dehydrogenase; TTF-1: Thyroid transcription factor-1; CD56: Cluster of differentiation 56.

recurrence, and subsequent therapy characteristics of lim-
ited-stage long-term survivors are presented in Table 2.

Extensive-stage long-term survivors

Among 12 patients with extensive-stage disease, the most
common metastatic site was the brain, observed in 6 pa-
tients (50.0%), followed by bone and adrenal metastases in
3 patients each (25.0%), distant lymph node metastasis in
3 patients (25.0%), and liver metastasis in 1 patient (8.3%).
The first-line chemotherapy consisted of cisplatin-etopo-
side in 7 patients (58.3%) and carboplatin-etoposide in 5
patients (41.7%). Consolidative thoracic radiotherapy was
performed in 7 patients (58.3%), and prophylactic cranial ir-
radiation was performed in 3 patients (25.0%). Progression
after platinum-etoposide chemotherapy was document-
ed in 6 of 12 patients (50.0%). Among these 6 patients, 2
(33.3%) had platinum-sensitive progression. Treatment,
progression, metastatic pattern, and subsequent therapy
characteristics of extensive-stage long-term survivors are
shown in Table 3.

Survival outcomes

At the data cutoff, the median follow-up duration was 92.9
months. During follow-up, 30 patients died, while 23 were
alive and censored at their last assessment. The median OS
from diagnosis was 63.1 months (95% Cl, 48.5-77.7). When
stratified by stage, the median OS was 63.1 months (95%
Cl, 30.3-95.8) for limited-stage patients and 53.7 months
(95% Cl, 38.1-69.3) for extensive-stage patients. In the
landmark survival at 36 months after diagnosis, median
post-landmark OS was 27.1 months in limited-stage pa-

tients and 17.7 months in extensive-stage patients. There
was no statistically significant difference in post-landmark
OS between limited-stage and extensive-stage long-term
survivors (log-rank p=0.78) (Fig. 2). This comparison was
exploratory and descriptive because all patients included
in the analysis had already survived beyond the 36-month
landmark.

Discussion

In this single-center retrospective study, 53 of 396 evalu-
able patients with SCLC survived for at least 36 months,
corresponding to an observed long-term survivor propor-
tion of 13.4%. Most long-term survivors had limited-stage
disease, although 12 patients had extensive-stage disease
at diagnosis. These findings support the clinical heteroge-
neity of SCLC and indicate that prolonged survival, while
more frequent in limited-stage disease, may also occur in
a selected subgroup of patients with extensive-stage dis-
ease. However, because detailed data were unavailable for
patients who survived less than 36 months, the character-
istics observed in this cohort should not be interpreted as
predictors of long-term survival.

There is no universally accepted definition of long-term
survival in SCLC, and thresholds ranging from 18 to 36
months have been used in previous studies.!'"331We se-
lected 36 months as a stringent and clinically meaningful
cutoff to identify patients whose survival clearly exceed-
ed the expected disease course. Earlier reports have sug-
gested that patients surviving beyond approximately 30
months represent a distinct clinical population in whom
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Table 2. Treatment and recurrence characteristics of limited-stage
long-term survivors

Table 3. Treatment, progression, metastatic pattern, and survival
characteristics of extensive-stage long-term survivors

Variable Limited-stage, n=41

Variable Extensive-stage, n=12

Initial treatment

Surgical resection and adjuvant therapy 10 (24.4)
Concurrent chemoradiotherapy 23 (56.1)
Systemic therapy only 8(19.5)
Adjuvant/concurrent/systemic chemotherapy
Cisplatin-etoposide 30(73.2)
Carboplatin-etoposide 11(26.8)
Maintenance oral etoposide 6(14.6)
Completion of planned therapy 35(85.4)
Prophylactic cranial irradiation 23 (56.1)
First Recurrence Pattern
No recurrence 21(51.2)
Locoregional recurrence 11 (26.8)
Distant recurrence 9(22.0)
Platinum-sensitive relapse 13/20 (65.0)
Post-recurrence therapies
Platinum-etoposide 11/20 (55.0)
Topotecan/irinotecan 4/20 (20.0)
CAV 1/20 (5.0)
Other chemotherapies* 2/20(10.0)
SBRT 2/20(10.0)
Site of distant recurrence**
Bone 2/9 (22.2)
Brain 6/9 (66.7)
Distant Lymph Nodes 3/9(33.3)
Adrenal 4/9 (44.4)
Liver 179 (11.1

*Other chemotherapies include vinorelbine (n=1) and platinum-taxane (n=1)
**Sites of distant recurrence were not mutually exclusive. CAV: Cyclophospha-
mide, Doxorubicin, Vincristine; SBRT: Stereotactic body radiotherapy.

late relapse, second primary malignancies, and non-can-
cer-related mortality become increasingly relevant.'®
Although differences in stage distribution, treatment
era, and survival definitions limit direct comparisons, the
proportion observed in our cohort is broadly consistent
with previous real-world reports describing a small but
clinically meaningful group of long-term survivors."

The predominance of limited-stage disease was expect-
ed given the strong prognostic effect of stage. Never-
theless, the presence of 12 extensive-stage long-term
survivors is notable because ES-SCLC historically has a
median survival of approximately 8-13 months and a

Systemic chemotherapy

Cisplatin-etoposide 7 (58.3)
Carboplatin-etoposide 5(41.7)
Maintenance oral etoposide 4(33.3)
Consolidative thoracic radiotherapy 7 (58.3)
Prophylactic cranial irradiation 3(25.0)
Progression and subsequent treatment
Progression after platinum-etoposide 6/12 (50)
Platinum-sensitive progression 2/6 (33.3)
Post-recurrence chemotherapy
Platin-etoposide 2/6 (33.3)
CAV 2/6 (33.3)
Irinotecan 2/6 (33.3)
Sites of metastasis
Brain metastasis 6/12 (50.0)
Bone metastasis 3/12(25.0)
Adrenal metastasis 3/12(25.0)
Distant lymph node metastasis 3/12(25.0)
Liver metastasis 1/12(8.3)
Number of involved metastatic sites
One metastatic site 9(75.0)
Two metastatic sites 2(16.7)
Three metastatic sites 1(8.3)

CAV: Cyclophosphamide, Doxorubicin, Vincristine.

5-year survival historically ranging from 5% to 12%.""
Most extensive-stage survivors in our cohort had only
one involved metastatic site, and liver involvement was
uncommon. This pattern resembles the favorable phe-
notype reported in other long-survivor cohorts, which is
characterized by lower metastatic burden, better perfor-
mance status, fewer liver or bone metastases, and dura-
ble treatment response.l'¥

Long-term survival in both stage groups appeared to oc-
cur in the context of sustained disease control and multi-
modality treatment. Most limited-stage patients received
definitive local therapy, approximately half remained
recurrence-free, and most relapsing patients retained
platinum sensitivity. Similarly, more than half of the ex-
tensive-stage survivors received consolidative thoracic ra-
diotherapy. These findings suggest that prolonged surviv-
al may reflect the interaction of effective thoracic control,
limited disease burden, and intrinsically chemosensitive
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Figure 2. Kaplan—-Meier curves of post-landmark overall survival according to stage at diagnosis.

Time zero represents the 36-month landmark.

tumor biology rather than the effect of a single treatment
modality.'3141618191 However, treatment-selection bias is
unavoidable, because patients receiving surgery, radio-
therapy, or further systemic treatment are generally those
with better performance status, responsive disease, and
sufficient clinical stability. Our data therefore cannot de-
termine whether local treatment improved survival or
merely identified patients with more favorable disease.

Brain involvement remained clinically relevant, as half of
the extensive-stage survivors had brain metastases and the
brain was the most frequent site of distant relapse in limit-
ed-stage disease. Similarly, previous long-survivor cohorts
have suggested that brain metastases may be less strongly
associated with poor outcome than liver or bone involve-
ment, possibly because effective central nervous system
(CNS)-directed treatment can mitigate their prognostic im-
pact.® These findings indicate that CNS disease does not
necessarily preclude prolonged survival, while emphasizing
the brain as a persistent sanctuary site. Although prophylac-
tic cranial irradiation historically reduced brain metastases,
its independent contribution to long-term survival cannot
be determined in this retrospective cohort.?°2"

None of the patients received immune checkpoint in-
hibitors. The study therefore provides a relatively homo-
geneous benchmark for long-term survival achieved in
the chemotherapy- and radiotherapy-era, but its gen-
eralizability to current practice is limited. Contempo-

rary chemoimmunotherapy may increase the number
of long survivors, although durable benefit remains re-
stricted to a minority of patients.”? Whether low met-
astatic burden, platinum sensitivity, and suitability for
local consolidation remain equally relevant in the immu-
notherapy era is uncertain.

This study is limited by its retrospective single-center
design, missing data, treatment heterogeneity, and the
small number of extensive-stage survivors. The exclu-
sion of patients lost to follow-up may have influenced
the observed proportion of long-term survivors. Most
importantly, the absence of a comparator group with
survival shorter than 36 months prevented identification
of independent prognostic factors. Performance status,
comorbidities, late toxicities, second primary malignan-
cies, quality of life, and molecular orimmune biomarkers
were also not systematically available. Cause-of-death
information was unavailable, precluding differentiation
between cancer-related and non-cancer-related mor-
tality in this cohort. The small extensive-stage subgroup
and declining numbers at risk during follow-up limited
the ability of the exploratory post-landmark comparison
to detect clinically meaningful survival differences.

Conclusion

In conclusion, survival beyond 36 months was observed
in 13.4% of evaluable patients with SCLC. Long-term sur-
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vival was more common in limited-stage disease but was
also observed in selected patients with extensive-stage
disease. The findings suggest that limited disease bur-
den, absence of liver metastasis, durable treatment re-
sponse, platinum sensitivity, and the ability to receive
multimodality therapy may characterize patients with
unusually favorable outcomes, although comparative
studies are required to confirm these associations.
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