L))

Check for
updat

Original Article

Treatments for combined small cell lung cancer patients

. . 1,2,3,4# . 44 . 1,2,3# «1,2,3 . . 1,2,3
Jiaxi He , Songhui Xu™, Hui Pan™"”*, Shuben Li™’, Jianxing He

'Department of Thoracic Surgery, the First Affiliated Hospital of Guangzhou Medical University, Guangzhou, China; *Guangzhou Institute of
Respiratory Disease & China State Key Laboratory of Respiratory Disease, Guangzhou, China; *National Clinical Research Center for Respiratory
Disease, Guangzhou, China; 4University of Maryland Baltimore, School of Medicine, Baltimore, MD, USA

Contributions: (I) Conception and design: ] He, S Li; (II) Administrative support: S Li, ] He; (III) Provision of study materials or patients: ] He, H
Pan; (IV) Collection and assembly of data: ] He, H Pan, S Xu; (V) Data analysis and interpretation: ] He, H Pan, S Xu; (VI) Manuscript writing: All
authors; (VII) Final approval of manuscript: All authors.

"These authors contributed equally to this work.

Correspondence to: Shuben Li, MD, PhD. Jianxing He, MD, PhD. Department of Thoracic Surgery, the First Affiliated Hospital of Guangzhou
Medical University, Guangzhou, China. Email: 13500030280@163.com; hejianxing@hotmail.com.

Background: Combined small cell lung cancer (CSCLC) is a subtype of small cell lung cancer (SCLC)
which contains both components of SCLC and non-small cell lung cancer (NSCLC). The prognostic
outcomes and treatment strategy of it are still unclear. A large-scale retrospective study was performed to
investigate proper treatments for CSCLC.

Methods: All cases of CSCLC were identified from the SEER database during the period of 2004-2016.
Clinical characteristics, first-line treatments, surgical procedures and survival data including overall survival
(OS) and cancer-specific survival (CSS) were analyzed.

Results: A total of 37,639 SCLC patients were identified. CSCLC accounted for 2.1% (784/37,639). The
mean age of CSCLC cohort is 67.3+9.9 years old. Male and white ethnicity patients were accounted for
larger proportions (55.7% and 80.4%). The oncological characteristics of CSCLC were consistent with
SCLC that most of patients were diagnosed as higher grade and advanced stages. The prognosis of CSCLC
was better than SCLC but worse than NSCLC in TA-IIIA stages. No difference was observed in ITIB-
IV. Surgery was beneficial in IA-IB stage CSCLC. Adjuvant chemotherapy seemed to have few effects on
early stage patients. Trimodality treatment could significantly improve OS in ITA-IITA CSCLC patients.
Chemotherapy-based treatment is predominant choice in advanced stage patients.

Conclusions: CSCLC is a rare and special subtype of SCLC. It has better survival outcome than non-
CSCLC in early stage. Surgical treatment is crucial in early stage of CSCLC. Prognostic improvement
might be achieved from trimodality treatment in stage ITA-IITA. Chemotherapy-based treatments should be
considered in advanced stage. The effect of surgical treatments in advanced stage patients should be further

investigated.
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Introduction malignant components including adenocarcinoma (AD),

squamous cell carcinoma (SQ) and large cell carcinoma.

According to the World Health Organization (WHO)

Histology Criteria 2015, combined small cell lung cancer Some rare histological types, such as giant cell carcinoma,

(CSCLC) is categorized as a subtype of small cell lung spindle cell carcinoma and sarcomatoid malignancy, also
cancer (SCLC) (1,2). It is diagnosed via pathological can be seen in CSCLC. It can be diagnosed regardless
specimen containing SCLC component and any other of cell amounts when SCLC coexisting with AD, SQ or
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sarcomatoid carcinoma. In terms of large cell carcinoma,
at least 10% of large cell carcinoma component should
be observed to make the diagnosis (2,3). In the previous
studies, more than two components of NSCLC were
reported in CSCLC (3).

The previous studies indicated that CSCLC accounted
for 5-14% of SCLC (4-8). The actual incidence may be
higher than the previous report because most of CSCLC
cases were diagnosed from surgical specimens. The biopsy
specimens from CT-guided thoracentesis, bronchoscopy
and EBUS are difficult to conclude proper diagnosis. Some
retrospective studies showed that CSCLC shared similar
characteristics and epidemiological features with SCLC.
Besides male and smoking patient predominance, most
cases of CSCLC belonged to advanced stages when they
were firstly diagnosed. Zhang et al. reported almost 90%
of CSCLC were diagnosed as stage III and IV in their
cohort (9).

Referring to the treatments for SCLC, platinum-based
etoposide chemotherapy with/without radiotherapy is
recommended for SCLC patients in advanced stages by
the National Comprehensive Cancer Network (NCCN)
guidelines. Surgical treatment is always a controversial topic
in early stage of SCLC. A few previous studies reported
no prognostic difference was observed between surgical
and non-surgical treatment SCLC patients. Some of them
even reported worse outcomes in surgical groups (10-13).
Most of these studies included stage II and III patients or
ignored the effect of adjuvant chemotherapy. Yang et al.
reported that pT1-2NOMO SCLC patients could be
beneficial from adjuvant chemotherapy with/without cranial
irradiation (14). Moon and his colleagues reported that
surgery with chemoradiation provided better cancer-specific
survival (CSS) in T1-2N0-1M0 SCLC while CSCLC
patients might benefit from multimodality (8). The optimal
treatments for CSCLC in each stage are not fully verified.

We therefore sought to demonstrate the clinical
characteristics and prognosis of CSCLC based on a large-
size sample. Moreover, we also try to explore the optimal
treatment for each stage CSCLC for the sake of better
prognosis. We present the following article in accordance
with the STROBE reporting checklist (available at http://
dx.doi.org/10.21037/tler-20-437).

Methods
Data source

The primary cohort of this retrospective study was
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identified from the Surveillance, Epidemiology and End
Result cancer database (SEER), which is maintained
and managed by National Cancer Institute (NCI) and is
representing approximately 28% population of United
State (15). To achieve maximum inclusion, the database of
the most registered centers was chosen in SEER for data
extraction. All procedures performed in this study were
in accordance with the Declaration of Helsinki (as revised
in 2013). Since the study is based on a publicly available
database, the approval by the Ethics Committee of the
Guangzhou Medical University First Affiliated Hospital and
the informed consent had been waived.

Inclusive and exclusive criteria

Patients diagnosed as primary malignancies at the site
of main bronchus and lung (SEER primary site code =
C340-C349) from 2004 to 2016 were identified. The
histology codes of SCLC were 8041-8045, while CSCLC
was 8045. The data of clinical, oncological characteristics
and survival outcomes including overall survival (OS) and
cancer-specific survival (CSS) was identified and recorded.
Survival data of NSCLC patients in the same period was
also extracted. Patients with missing data of stage, tumor
size and treatments etc. were subsequently excluded.

Statistical analysis

The primary outcome was OS. The Kaplan-Meier method
and log-rank test were used to demonstrate survival status
of the cohort and assess the prognostic differences between
various treatments. Univariate and multivariate analysis
was performed incorporating gender, age, surgery, stage,
adjuvant chemotherapy and radiation. The factors which
were considered as collinear would not be analyzed in
the same Cox model. CSS was also analyzed in order to
minimize the influences from other causes of death.

The Kaplan-Meier and Cox regression were performed
using SPSS 25 (IBM) and Prism 8 (Graphpad). Hazard
ratio (HR) and the 95% confident interval (95% CI) were
reported. The statistical difference was considered as
significant when P<0.05. All tests were two-sided.

Results
Clinical features of primary cobort

A total of 37,639 SCLC patients were identified in the
primary cohort. After applying the exclusive criteria,
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Primary site: C34.0-C34.9
Histology: 8041/3-8045/3
Year of diagnosis:
2004-2016 (n=64,031)

Exclusion criteria (N=26,392)

e Tumor size unknown (n=22,150)
" e Tumor stage unknown (n=3,895)
v e Treatment unknown (n=347)

Small cell lung cancer
(n=37,639)

Other types of small cell lung cancer
(8041/3-8044/3)
(N=36,855)

Y

Y

Combined small cell lung
cancer
(n=784)

Figure 1 The selection process of the primary cohort.

patients diagnosed as CSCLC were finally included in the
primary cohort (N=784). The selection process was shown
in Figure 1. CSCLC accounted for 2.1% (784/37,639). The
mean age of CSCLC cohort is 67.3+£9.9 years old, which is
similar to other SCLC (66.8+10.1). Male patients accounted
for a slightly larger proportion (437/784, 55.7%). Most
of the patients were white ethnicity (630/784, 80.4%).
Referring to the tumor characteristics, the mean tumor
size was 45.7+29.6 mm. Upper lobe was the predominant
site of CSCLC which was in consistent with SCLC. Most
of the patients were diagnosed as poor differentiation
and undifferentiated (388, 49.5%), though grades of 45%
patients were unknown. A large proportion of CSCLC were
diagnosed as advanced stages (IIIB 11.9%, IV 46.6%). A
total of 240 patients underwent surgical treatments, while
361 patients received radiation and 515 patients received
chemotherapy (Table I).

Survival outcomes of CSCLC in stages

Besides CSCLC, the survival data of other SCLC and
NSCLC in the same stages was also analyzed. In stage
IA-IB patients, NSCLC has superior survival outcomes
both in OS compared to SCLC. The median survival of
CSCLC was 18 months, which was better than 13 months
of other SCLC (P1=0.003). However, it was not as
good as NSCLC, whose median survival was 63 months
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(P2<0.0001) (Figure 2A). No prognostic difference was
observed between CSCLC and other SCLC in stage IIA-
IITA patients (P1=0.791). The median survival of OS in two
groups were identical (11 months). NSCLC patients in the
same stages had better OS than CSCLC patients, which
had 21 months median survival (P2<0.0001) (Figure 2B).
In the advanced stages of IIIB and IV, no prognostic
superiority could be observed among three groups (CSCLC
vs. SCLC P1=0.644; CSCLC wvs. NSCLC P2=0.837). The
median survival of CSCLC was the same as other SCLC
which was only 9 months. Meanwhile, NSCLC patients had
8 months of median survival (Figure 2C). In terms of CSS,
the comparative results were similar to OS showing that
NSCLC had best prognosis in stage IA-IIIA, while CSCLC
had more ideal prognosis than SCLC in early stages. No
difference was observed among these groups in advanced
stages patients (Figure ST).

The characteristics and treatments of CSCLC patients
were included in the multivariate analysis. It showed
that older ages, poorer differentiation and higher stages
had worse prognosis. Besides, surgical treatment and
chemotherapy could improve survival outcomes. Other
characteristics including race, sex, primary site and laterality
seemed to have few impacts on the prognosis of CSCLC
patients. Radiation therapy might be beneficial to survival,
but not statistically significant (Figure 3).

Survival outcomes of CSCLC in different treatments

Majority of early stage patients received surgeries, while
patients with advanced stage diseases tended to received
non-surgical treatments. The number of patients received
chemotherapy or radiation was increasing from early stages
to advanced stages. In terms of treatment groups, surgeries
with or without adjuvant chemotherapy are predominant
in stage IA-IB patients. Chemotherapy with or without
radiation and trimodality are mostly given to stage IITA-IV
patients (Table 2).

More specifically, surgeries with or without adjuvant
chemotherapy and trimodality brought similar median
survival to stage IA-IB CSCLC patients, which were
58, 57 and 53 months, respectively. Patients received
chemoradiation had worse OS whose median survival was
23 months (P=0.034) (Figure 44). Referring to surgical
approaches, we noticed that patients received sublobectomy
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Clinical features

CSCLC (n=784)

Other SCLC (n=36,855)

Total (n=37,639)

P value (CSCLC vs. other SCLC)

Age, years

Mean (SD)

Tumor size (mm)

Mean (SD)
Gender, n (%)

Male

Female
Race, n (%)

White

Black

Asian

Other

Primary site, n (%)

Main bronchus

Upper lobe
Middle lobe
Lower lobe
Overlapping
Non-specific
Grade, n (%)
Well
Moderately
Poorly

Undifferentiated

Unknown

Stage, n (%)

Surgery, n (%)
No surgery

Surgery

67.3 (9.9)

45.7 (29.6)

437 (55.7)
347 (44.3)

630 (80.4)
90 (11.5)
23 (2.9)
41(5.2)

52 (6.6)
468 (59.7)
32 (4.1)
189 (24.1)
8 (1.0)
35 (4.5)

10 (1.3)
33 (4.2)
261 (33.3)
127 (16.2)
353 (45.0)

87 (11.1)
72 (9.2)
28 (3.6)
31 (4.0)

117 (14.9)
93 (11.9)

356 (45.3)

544 (69.4)
240 (30.6)

66.8 (10.1)

53.0 (42.0)

18,538 (50.3)
18,317 (49.7)

30,295 (82.2)
3,354 (9.1)
1,327 (3.6)
1,879 (5.1)

4,275 (11.6)
19,312 (52.4)
1,548 (4.2)
8,071 (21.9)

516 (1.4)
3,133 (8.5)

74 (0.2)

147 (0.4)

3,206 (8.7)
7,003 (19.0)
26,425 (71.7)

906 (2.5)
910 (2.5)
613 (1.7)
567 (1.5)

4,868 (13.2)
5,362 (14.5)
23,629 (64.1)

35,812 (97.2)
1,043 (2.8)

66.8 (10.1)

52.9 (41.8)

18,975 (50.4)
18,664 (49.6)

30,925 (82.2)
3,444 (9.1)
1,350 (3.6)
1,920 (5.1)

4,327 (11.5)
19,780 (52.5)
1,580 (4.2)
8,260 (21.9)

524 (1.4)
3,168 (8.4)

84 (0.2)

180 (0.4)

3,467 (9.4)
7,130 (18.9)
26,778 (71.1)

993 (2.6)
982 (2.6)
641 (1.7)
598 (1.6)

4,985 (13.2)
5,455 (14.5)
23,985 (63.7)

36,356 (96.6)
1,283 (3.4)

0.127

<0.001

0.003

0.626

0.118

<0.001

<0.001

<0.001

Table 1 (continued)
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Clinical features CSCLC (n=784)

Other SCLC (n=36,855)

Total (n=37,639) P value (CSCLC vs. other SCLC)

Radiation, n (%)

No radiation 423 (54.0)

Radiation 361 (46.0)
Chemotherapy, n (%)

No/unknown 269 (34.3)

Yes 515 (66.7)

18,570 (50.4)
18,285 (49.6)

10,173 (27.6)
26,682 (72.4)

18,993 (50.5) 0.048
18,646 (49.5)
10,442 (27.7) <0.001
27,197 (72.3)

CSCLC, combined small cell lung cancer; SCLC, small cell lung cancer.

and lobectomy had similar survival outcomes, which
were 58 and 57 months of median survival (P=0.6979)
(Figure S2).

In the stage IIA to IIIA patients, either surgery or
chemotherapy alone only had 9 and 8 months median
survival. While those received chemoradiation therapy
and adjuvant chemotherapy had better survival outcomes
than surgery or chemotherapy alone (median survival: 15
and 21 months, P=0.9144). Patients received trimodality
therapy could achieve 30 months of median survival, which
was significantly better than other treatments (P=0.03)
(Figure 4B).

In the advanced stages CSCLC patients including IIIB
and IV, trimodality therapy could improve their survival
outcomes compared to other therapies (P<0.001). However,
no significantly different prognosis was shown among
chemotherapy, adjuvant chemotherapy and chemoradiation
therapy, which provided median survival of 10 and
12 months. A total of 42 patients received radiation alone
had the worst prognosis, whose median survival was only
2 months (Figure 4C).

Discussion

CSCLC is a rare histological type of SCLC, which is
characterized by coexistence of SCLC and other malignancy
components in the one tumor. The incidence of CSCLC in
previous reports varied from 1-14%. Fushimi ez a/. reported
the incidence of CSCLC from autopsy was 14.3%, which
was significantly higher than 8.6% from biopsy or other
cytological methods (7). Most of the previous studies, which
had reported the incidence of CSCLC, were concluded
from surgical samples. Such variation may attribute to

© Translational Lung Cancer Research. All rights reserved.

the different amount of tissue from surgical sample and
biopsy specimen. Since chemotherapy was the predominant
therapy in SCLC, some cases of CSCLC would be assigned
to chemotherapy rather than surgery once their biopsy
indicated SCLC. As a result, they might be misdiagnosed as
non-CSCLC because of insufficient tissue, which also led
to a relatively low incidence. Moon and his colleagues used
the same database to study early stage of SCLC from 1988
to 2014. They reported the CSCLC cases accounted for
6.4% of SCLC in their cohort (8). However, the proportion
of CSCLC was just 2.1% in our cohort. A large amount of
advanced stage SCLC cases were included might lead to
such difference.

Are the clinical features and prognosis of CSCLC similar
to SCLC? Is there anything in common between CSCLC
and NSCLC? These questions are the main focuses of
researchers since CSCLC has both components. The
current study showed that male and old patients account
for larger proportion. Besides, the predominant primary
site of CSCLC was upper lobe. In terms of differentiation
and stage, most of CSCLC patients were diagnosed as
poorly differentiation and advanced stages, respectively.
These features were identical to SCLC which had also been
reported in previous researches. However, the prognosis
of CSCLC was better than other non-CSCLC in IA-IITA
stages, though both of them were inferior to NSCLC in the
same stages. These results indicated that SCLC component
was a negative prognostic factor. Some researchers tried
to investigate the correlation between prognosis and
proportion of SCLC component in CSCLC. But it still
remains unclear. Nevertheless, no difference of OS was
observed in stage I1IB and IV among these groups.

Surgical treatment has been proved to be beneficial not
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Figure 2 The survival outcomes of CSCLC, other SCLC and
NSCLC patients. (A) The overall survival of stage IA-IB patients;
(B) the overall survival of stage ITA-IIIA patients; (C) the overall
survival of stage IIIB-IV patients. CSCLC, combined small cell
lung cancer; SCLC, small cell lung cancer; NSCLC, non-small cell

lung cancer.
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only CSCLC but also SCLC patients (5,8,14,16). Yang er al.
reported the pT1-2NOMO SCLC patients had improved OS
from RO resection. If adjuvant chemotherapy with/without
cranial radiation was administered, the OS would be even
better (14). Another Japanese group reported a similar
result that postoperative SCLC patients had relatively
improved OS which was 52.6% and 68% in stage I and
II, respectively (17). Babakoohi and his colleagues stated
that CSCLC patients were more likely to receive surgical
treatment in their cohort. Standard SCLC chemotherapy
medications were given to these patients. They noticed that
CSCLC patients had better OS than SCLC patients, which
was consistent with our findings (5). Men ez 4/. reported that
CSCLC patients with surgical treatment had higher 5-year
survival rate than nonsurgical treatment patients (16). Moon
et al. also used SEER database to investigate treatment on
early stage SCLC. They reported that CSCLC patients
might benefit from multimodal treatments including
surgery than SCLC patients (8). We observed the similar
results in JA-IB CSCLC patients as previous studies, which
indicated the importance of surgical treatment in early stage
of CSCLC. But no superiority of adjuvant chemotherapy
was shown in the same patient group. In stage ITA-TITA
patients, we noticed that surgery with chemotherapy
or chemoradiation could significantly improve survival.
Besides, trimodality treatment brought 30 months median
survival to these patients, which indicated that such
treatment could be considered if it was appropriate after
thorough clinical examinations and evaluations. Referring
to distant advanced CSCLC patients, chemotherapy with
or without radiation were major options though they
had similar prognosis. Although trimodality treatment
could significantly improve survival outcomes, it was
inappropriate to conclude that surgical treatment should
be given to these patients. Given the fact that surgical
treatments were not routinely performed in advanced stage
patients, some of these patients were probably accidentally
diagnosed as higher stages during or after surgeries. The
benefits of surgical treatments might be from the debulking
effect of tumors or salvage surgeries. Some studies indicated
that surgical treatments were beneficial to oligometastatic
NSCLC patients and malignant pleural effusion (18,19).
No information was provided to determine whether these
patients were oligometastatic CSCLC or not. A further
study of advanced stage patients is warranted.

Limitations have to admitted in the current study.
Frist, no information of comorbidity or smoking history
was provided in SEER database. Although CSS was used
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Variates Case HR(95%CI) p-value
Age 784 1.012(1.004-1.021) . 0.005
Race

White 630(80.4%) Reference .

Black 90(11.5%) 0.768(0.594-0.991 -_— 0.042

Asian 23%2.9%3 0.781(0.482-1.264 —— 0.314

Other 41(5.2% 0.917(0.652-1.290 —_— 0.62
Sex

Male 437(55.7% Reference .

Female 347(44.3% 0.890(0.760-1.044) = 0.152
Site

Main bronchus 52 6,6%3) Reference .

Upper lobe 468(59.7%)  0.772(0.569-1.047 —_— 0.096

Middle lobe 32(4.1% 1.114(0.691-1.796 —— 0.659

Lower lobe 189(24.1%) 1.152(0.830-1.600 —— 0.397

Overlapping 8é1.0%) 1.311(0.605-2.841 —_— 0.492

Non-specific 35(4.5%) 1.285(0.816-2.023 —_—— 0.279
Grade

Well differentiated 10(1.3% Reference .

Moderate differentiated 33(4.3% 2.007(0.867-4.648 0.104

Poor differentiated 261(33.3% 1.965(0.914-4.224 0.084

Undifferentiated 127(16.2% 2.245(1.030-4.895 0.042

Unknown 353(45.0% 2.099(0.976-4.512 0.058
Lateralit

Left Y 338(43.1% Reference .

RiPht 440(56.2% 1.022(0.871-1.200 - 0.791

Bilateral 6(0.7%) 0.989(0.398-2.456 —_— 0.981
Stage

Ig 87(11.1%) Reference .

1B 72(9.2% 1.507(1.005-2.261 — 0.048

1A 28(3.6% 2.563(1.467-4.477 0.001

1IB 31(4.0% 2.114(1.245-3.590 —_— 0.006

A 117(14.9%)  3.352(2.297-4.812 —_— 0.001

1B 93(11.9%) 2.778(1.875-4.116 —_— 0.001

v 356(46.6%) 5.869(4.131-8.338 0.001
Radiation

No 423554.0%3 Reference .

Yes 361(46.0% 0.908(0.766-1.076) - 0.264
Chemothera

No Py 269534.3%3 Reference L

Yes 515(66.7% 0.452(0.374-0.546) = 0.001
Surgel

I\?o v 544(69.4% Reference .

Yes 240(30.6% 0.511(0.405-0.644) . | | 0.001

05 1 2 10

Figure 3 The multivariate survival analysis of characteristics in CSCLC patients. HR, hazard ratio.

to minimize the interference from other cause of death,
comorbidity and adverse events were critical evidence in
choosing proper treatment regimens. Smoking history
is considered as a crucial risk factor in SCLC. However,
very few adenocarcinoma patients have smoking histories.
Therefore, such preference is also important in the study to
depict characteristics of CSCLC. Second, neither regimens
nor sequence of chemotherapy was reported. According to
NCCN guidelines, platinum-based etoposide regimen is
the first choice for SCLC. Meanwhile, recommendations
in NSCLC are completely different. It is generally believed
that EP would be usually given to CSCLC patients since

© Translational Lung Cancer Research. All rights reserved.

the SCLC is more invasive than NSCLC. Given the fact
that the ratio of SCLC and NSCLC contents in CSCLC
varied, further studies are warranted to determine proper
chemotherapy regimen related to the content ratio.
Furthermore, the effect of neo-adjuvant chemotherapy for
CSCLC was not capable to elucidate owing to lacking of
chemotherapy sequence. Mediastinal and distant lymph
node involvement was the main reason which hindered
surgeons to perform surgery in stage IIIA-IIIB. Regression
of involved lymph node and primary tumor after neo-
adjuvant chemotherapy might provide a good opportunity to
patients to receive radical operations. No EGFR mutation
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Table 2 The numbers of CSCLC patients in each treatment groups in different stages

Stages
Treatments
IA B 1A B A B v Total
Surgery
No surgery 21 15 8 12 81 80 327 544
Local destruction 1 0 0 0 0 0 1 2
Sublobectomy 19 12 1 5 8 2 11 58
Lobectomy 46 45 18 12 24 8 15 168
Pneumonectomy 0 0 1 2 4 3 2 12
Radiation
No radiation 68 52 16 14 51 36 186 423
Radiation 19 20 12 17 66 57 170 361
Chemotherapy
No chemotherapy 50 31 5 9 26 18 130 269
Chemotherapy 37 41 23 22 91 75 226 515
Treatment groups
No treatment 9 6 0 0 11 15 86 127
Surgery alone 34 26 2 8 6 4 2 82
Chemotherapy alone 2 0 3 2 15 25 84 131
Adjuvant chemotherapy 23 22 5 7 10 6 10 83
Radiation alone 6 1 0 0 3 6 38 54
Chemoradiation 4 11 2 8 40 45 122 232
Adjuvant radiation 1 0 0 1 0 1 3 6
Trimodality 8 11 3 9 14 11 13 69
CSCLC, combined small cell lung cancer.
status was provided in the database. Transformation from Conclusions

NSCLC to SCLC has been proved as one of EGFR-TKI
resistant mechanism (20,21). Does primary CSCLC also
have such resistance? Is the proportion of adenocarcinoma
associated with effect of EGFR-TKI? Further studies are
warranted to elucidate these questions. Finally, the current
study is a retrospective which would generate bias from case
selection, statistical analysis and conclusion. Considering
CSCLC is a rare disease with low incidence, moderate

selection criteria are applied to maximize data acquisition.

© Translational Lung Cancer Research. All rights reserved.

In summary, CSCLC is a rare and special subtype of SCLC.
The combined histological characteristics makes CSCLC
have a unique clinical feature and treatment strategy. On
the other, combined components also make the treatment
for CSCLC become complicated. Based on a large-scale
database, we found that surgical treatment is crucial in
stage IA-IB patients. Prognostic improvement might be
achieved from the combination of surgery, chemotherapy
and radiation therapy in stage IIA-IITA. In the advanced
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Figure 4 The overall survival of CSCLC received different
treatments. (A) The overall survival of Stage IA-IB CSCLC
patients; (B) the overall survival of Stage IIA-ITIA CSCLC patients;
(C) the overall survival of Stage IIIB-IV CSCLC patients.
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stage patients, chemotherapy-based treatments should
be considered. The effect of debulking surgery should be
further investigated.
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Figure S1 The survival outcomes of CSCLC, other SCLC and NSCLC patients. (A) The cancer-specific survival of stage IA-IB patients; (B)

the cancer-specific survival of stage ITA-IITA patients; (C) the cancer-specific survival of stage IIIB-IV patients. CSCLC, combined small cell
lung cancer; SCLC, small cell lung cancer; NSCLC, non-small cell lung cancer.



IA-IB CSCLC Overall Survival

100+ Median Survival
— 8o 58 months —— Sublobectomy
_g 57 months Lobectomy
g 60+
[
G 40+
<
[
o 20
p=0.6967
0 1 1 1 1 1
0 12 24 36 48 60

Months

Figure S2 The overall survival of stage IA-IB CSCLC patients received sublobectomy and lobectomy. CSCLC, combined small cell lung

cancer.



