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Abstract
Purpose Systemic immune-inflammation index (SII) has been demonstrated to be closely associated with prognosis of a 
series of solid tumors. However, its role in small cell lung cancer (SCLC) remains poorly understood. The present study aims 
to evaluate the prognostic significance of pretreatment SII in SCLC treated with etoposide and platinum-based chemotherapy.
Methods Sixty hundred and fifty-three newly diagnosed SCLC patients were enrolled. The optimal cut-off values for SII and 
LDH (lactate dehydrogenase) were obtained by a receiver operating characteristic (ROC) curve analysis. Overall survival 
(OS) was assessed by univariate and multivariate analyses.
Results The optimal cut-off values of pretreatment SII and LDH were 748.51 × 109/L and 188.5 U/L, respectively. High 
pretreatment SII was significantly associated with advanced tumor stage (limited disease, LD vs. extensive disease, ED; 
26.3% vs 46.5%; p < 0.001). On univariate analysis, age < 65 years, female, non-smoker, limited disease, SII < 748.51 × 109/L, 
LDH < 188.5 U/L, distant metastasis numbers < 2, chemotherapy + radiotherapy, and chemotherapy + surgery were closely 
correlated with a prolonged OS (p < 0.05). The median OS for patients in high SII group was 12.0 months, compared with 
that of 17.0 months for patients in low SII group. Multivariate analysis showed smoking history (p = 0.014), tumor stage 
(p < 0.001), pretreatment SII (p < 0.001), LDH (p = 0.002), distant metastasis numbers (p = 0.006), and chemotherapy + radio-
therapy (p < 0.001) were independent prognostic factors of OS. Furthermore, SII remained prognostic significance for SCLC 
stratified by variable subgroups analysis.
Conclusion Pretreatment SII represents a powerful prognostic biomarker for SCLC patients treated with etoposide and 
platinum-based chemotherapy. It is significant for treatment strategy making in clinics.
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Introduction

Small cell lung cancer (SCLC) represents a highly aggres-
sive neuroendocrine tumor characterized as rapid growth 
and early metastasis. It accounts for approximately 15% of 
total lung cancer cases, resulting in 250,000 deaths world-
wide yearly [1, 2]. SCLC usually carries a poor prognosis, 
with a 5-year survival rate of less than 10% [1]. Etoposide 
and platinum-based chemotherapy plus thoracic radio-
therapy remain the standard first line treatment strategy of 
SCLC. The identification of biomarkers with the potential of 
prognosis predicting has great impact on treatment strategy 
making in clinics.

Inflammation and immunity play a key role in tumorigen-
esis, progression, invasion, metastasis as well as responses to 
therapies [3]. In peripheral blood, circulating inflammatory 
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and immune cells mainly involve neutrophil, lymphocyte, 
monocyte and platelet [4]. Systemic immune-inflammation 
index (SII), which is calculated as platelet (P) × neutrophil 
(N)/lymphocyte (L) counts, has been demonstrated to be 
closely associated with the prognosis of solid tumors includ-
ing lung cancer [4–10]. High SII is consistently found to 
be an independent negative prognostic indicator of cancer 
patients.

At present, the prognostic role of pretreatment SII in 
SCLC remains poorly understood. In this study, we aim to 
evaluate the prognostic value of pretreatment SII in SCLC 
patients treated with uniform baseline etoposide and plat-
inum-based chemotherapy.

Methods and Materials

Patients

A retrospective analysis with 653 pathologically confirmed 
SCLC between January 2008 and December 2009 was 
conducted. The inclusion criteria were listed as: 1. patho-
logically confirmed SCLC; 2. newly diagnosed SCLC; 3. 
age ≥ 18 years; 4. complete clinical, laboratory, imaging 
and follow-up information; 5. no prior anti-tumor thera-
pies. The exclusion criteria included: 1. died within perio-
perative period; 2. evidence of infection, bone marrow, 
hematological or autoimmune disease. The present study 
was approved by the Ethics Committee of Linyi People’s 
Hospital, Harbin Medical University Cancer Hospital and 
Cancer Hospital & Shenzhen Hospital. Written informed 
consent was obtained from each patient prior to the present 
study.

Data Collection

Patient characteristics including age, gender, smoking his-
tory, family history of tumor, full blood counts, routine 
biochemistry test (LDH), distant metastasis numbers and 
details of treatment strategies were collected by electronic 
medical records. The full blood counts and routine bio-
chemistry test were obtained within 1 week of the diagno-
sis of SCLC. Pretreatment SII was calculated as platelet 
counts × neutrophil counts/lymphocyte counts.

Statistical Analysis

All analyses were performed using SPSS 16.0 statistical 
software. Mean values ± standard deviation (SD) was cal-
culated for continuous variables. The optimal cut-off values 
of pretreatment SII and LDH were obtained by receiver 
operating characteristic (ROC) curves analysis, and the 
end-point was based on overall survival (OS) status. OS 

was defined as the time between the diagnosis of SCLC and 
death or the last follow-up. Χ2 test was performed to assess 
the potential correlations of SII and clinicopathological 
characteristics. Survival analysis was obtained by using 
Kaplan–Meier method and log-rank test. Variables with 
a p value < 0.05 were enrolled in multivariate Cox hazard 
regression analysis with corresponding 95% confidence 
intervals (CI). All p values less than 0.05 were considered 
statistically significant.

Results

Baseline Patient Characteristics

The baseline characteristics of 653 SCLC patients were 
listed in Table 1. All patients were treated with etoposide 

Table 1  Clinical characteristics of 653 SCLC patients

SII systemic immune-inflammation index; LD limited disease; ED 
extensive disease; LDH lactate dehydrogenase

Characteristics N %

Age(years)
  < 65 496 76.0
  ≥ 65 157 24.0
Gender
 Male 422 64.6
 Female 231 35.4

Smoking history
 Never smoker 245 37.5
 Ever smoker 408 62.5

Family history of tumor
 No 542 83.0
 Yes 111 17.0

Stage
 LD 384 58.8
 ED 269 41.2

SII (× 109/L)
 < 748.51 427 65.4

  ≥ 748.51 226 34.6
LDH (U/L)S
  < 188.5 380 58.2
  ≥ 188.5 273 41.8
Distant Metastasis
  < 2 591 90.5
  ≥ 2 62 9.5
Chemotherapy + radiotherapy
 No 386 59.1
 Yes 267 40.9

Chemotherapy + surgery
 No 631 96.6
 Yes 22 3.4
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and platinum-based chemotherapy. Chemotherapy plus 
radiotherapy or surgery was performed in 267 (40.9%) and 
22 (3.4%) patients, respectively. The median survival time 
(MST) for total cases was 14.5 months, with a 1-, 2-, 3- and 
5-year survival rate of 57.0%, 30.9%, 20.7% and 16.7%, 
respectively (Fig. 1a). Median age was 56.0 years (range 
23–75) and 64.6% cases were male. Of all 653 patients, 269 
(41.2%) patients suffered extensive disease (ED), while the 
rest 384 (58.8%) patients suffered limited disease (LD).

Definitive Diagnostic Methods

The most common definitive diagnostic methods of SCLC 
are transbronchial biopsy (n = 554, 84.8%), computed 
tomography-guided needle biopsy (n = 35, 5.3%), lymph 

node biopsy (n = 30, 4.6%) and surgical biopsy (n = 22, 
3.4%). At the same time, hydrothorax cytology (n = 2, 
0.3%), exfoliative cytology of sputum (n = 1, 0.2%) and 
biopsy of other organs (n = 9, 1.4%) including liver, brain, 
pleura etc. were also important complementary diagnostic 
methods of SCLC. Of total 22 surgical samples, 6 cases 
received transbronchial biopsy before surgical resection.

Selection of the Optimal Cut‑off Value 
for Pretreatment SII and LDH

The mean (± SD) SII  and LDH were 798.06 
(± 739.75) × 109/L and 211.23 (± 139.97) U/L, respec-
tively. The optimal pretreatment SII cut-off value based on 
ROC analysis was 748.51 × 109/L (p < 0.001, AUC 0.625; 

Fig. 1  Overall survival (a) and optimal cut-off value of pretreatment SII (b) and LDH (c) for total 653 SCLC cases
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95% CI 0.577–0.673) (Fig. 1b). The number of patients 
in high (≥ 748.51 × 109/L) and low SII (< 748.51 × 109/L) 
groups was seen in 226 (34.6%) and 427 (65.4%), respec-
tively. The optimal cut-off value for LDH was 188.5 
U/L (p = 0.001, AUC 0.599; 95% CI 0.543–0.655). High 
(≥ 188.5 U/L, n = 273, 41.8%) and low LDH (< 188.5 U/L, 
n = 380, 58.2%) groups were then divided based on the 
optimal LDH cut-off value (Fig. 1c).

The Relationship Between Pretreatment SII 
and Clinicopathological Characteristics

The relationship between pretreatment SII levels and clin-
icopathological characteristics was shown in Table 2. Pre-
treatment SII levels were closely associated with tumor 
stage, and patients with high SII were more likely to have 
extensive disease (LD vs. ED, 26.3% vs 46.5%, p < 0.001). 
There was no significant pretreatment SII counts differ-
ence in age, gender, smoking history, family history of 
cancer, LDH and distant metastasis numbers (p > 0.05). 

However, high SII tended to have a positive family history 
of cancer (no vs. yes, 33.2% vs 41.4%, p = 0.097) and more 
distant metastasis numbers (< 2 vs. ≥ 2, 33.7% vs 43.5%, 
p = 0.120).

Univariate Analysis

On univariate analysis, age (p = 0.022), gender (p = 0.047), 
smoking history (p = 0.003), tumor stage (p < 0.001), pre-
treatment SII (p < 0.001), LDH (p < 0.001), distant metas-
tasis numbers (p < 0.001), chemotherapy + radiotherapy 
(p < 0.001) and chemotherapy + surgery (p = 0.003) were 
significantly associated with OS (Table 3). Age < 65 years, 
female, non-smoker, limited disease, low pretreatment SII 
counts, LDH < 188.5 U/L, distant metastasis numbers < 2, 
chemotherapy + radiotherapy and chemotherapy + surgery 
were correlated with a prolonged OS (Fig. 2). Patients in 
low SII group were significantly associated with a bet-
ter OS compared with patients in high SII group (median 
OS in high SII group vs. low SII, 12.0 vs 17.0 months, 
p < 0.001). The 1-, 2- and 5-year survival rates for patients 
in low SII group were 61.6%, 38.2% and 23.0%, compared 
with that of 48.2%, 17.3% and 4.4% in low SII group. No 
significant difference in OS was found in family history 
of cancer (p = 0.408).

Multivariate Analysis

Variables entered in multivariate analysis were age, 
gender, smoking history, tumor stage, pretreatment SII, 
LDH, distant metastasis numbers and treatment strate-
gies (p < 0.05 on univariate analysis). Multivariate analy-
sis showed that smoking history (p = 0.014), tumor stage 
(p < 0.001), pretreatment SII (p < 0.001), LDH (p = 0.002), 
distant metastasis numbers (p = 0.006) and chemother-
apy + radiotherapy (p < 0.001) were independent prognos-
tic factors of OS (Table 3). Patients in high SII group had a 
55.3% increase in death risk compared with patients in low 
SII group [hazard ratio (HR) 1.553; 95% CI 1.299–1.856; 
p < 0.001]. The death risks of patients in positive smok-
ing history, extensive disease stage, high LDH level and 
distant metastasis numbers ≥ 2 groups increased 26.2%, 
57.6%, 32.1% and 51.7%, compared with patients in neg-
ative smoking history, limited disease stage, low LDH 
level and distant metastasis numbers < 2. The additional 
of radiotherapy decreased a 27.6% death risk compared 
with the treatment of single chemotherapy. Smoking his-
tory, extensive disease, high SII, LDH ≥ 188.5 U/L, dis-
tant metastasis numbers ≥ 2 and patients treated without 
radiotherapy represented independent negative prognostic 
factors of SCLC.

Table 2  Relationship between SII and clinicopathological features

Bold value indicates significance of statistical analysis with P value 
< 0.05
SII systemic immune-inflammation index, LD limited disease, ED 
extensive disease, LDH lactate dehydrogenase

Variables SII < 
748.51 × 109/L

SII ≥ 748.51 × 109/L P value

N (%) N (%)

Age (years) 0.608
  < 65 327(65.9) 169(34.1)
  ≥ 65 100(63.7) 57(36.3)
Gender 0.395
 Male 271(64.2) 151(35.8)
 Female 156(67.5) 75(32.5)

Smoking history 0.376
 Never smoker 155(63.3) 90(36.7)
 Ever smoker 272(66.7) 136(33.3)

Family history 0.097
 No 362(66.8) 180(33.2)
 Yes 65(58.6) 46(41.4)

Stage  < 0.001
 LD 283(73.7) 101(26.3)
 ED 144(53.5) 125(46.5)

LDH (U/L) 0.210
  < 188.5 256(67.4) 124(32.6)
  ≥ 188.5 171(62.6) 102(37.4)
Distant Metas-

tasis
0.120

  < 2 392(66.3) 199(33.7)
  ≥ 2 35(56.5) 27(43.5)
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Prognostic Value of Pretreatment SII in Variable 
Subgroups of SCLC Patients

In order to clearly reveal the relationship between pretreat-
ment SII and OS, we assessed the potential prognostic 
significance of pretreatment SII in variable subgroups of 
SCLC patients. Total 653 SCLC cases were divided into 
two subgroups based on variables enrolled in our present 
study except SII, and 18 subgroups were then divided 
based on the method of Table 1. Pretreatment SII was 
closely correlated with OS (p < 0.05) in almost all sub-
groups (Table 4). Pretreatment SII could better predict 

the prognosis of SCLC patients regardless of age, gender, 
smoking history, family history of cancer, tumor stage, 
LDH levels and treatment strategy (Figs. 3, 4). For exam-
ple, in subgroup of limited disease, 101 patients with high 
SII have a shorter median OS and 5-year survival rate than 
283 patients with low SII (22.0 vs. 16.5 months; 28.3% 
vs. 7.9%, p < 0.001). While in subgroup of extensive dis-
ease, 125 patients with high SII have a shorter OS and 
5-year survival rate than 144 patients with low SII (10.0 
vs. 9.5 months; 12.5% vs. 2.4%, p = 0.010). All results 
indicated pretreatment SII had optimal prognostic signifi-
cance for SCLC patients.

Table 3  Univariate and 
multivariate analysis of SII 
for overall survival in SCLC 
patients

Bold values indicate significance of statistical analysis with P value < 0.05
ND not done, HR hazard ratio, SII systemic immune-inflammation index, LD limited disease, ED extensive 
disease, LDH lactate dehydrogenase
*O/N, observed death number/total patient number in each group; MST, median survival time (months); 
Chemo− + radiotherapy, chemotherapy + thoracic radiotherapy; Chemo- + surgery, chemotherapy + surgery

Variables Univariate analysis Multivariate analysis

O/N*(%) MST 95% CI P (95% CI) HR P

Age(years) 0.022 0.859–1.271 1.045 0.658
  < 65 405/496(81.7) 14.5 13.012–15.988
  ≥ 65 141/157(89.8) 13.0 10.954–15.046
Gender 0.047 0.756–1.098 0.911 0.329
 Male 359/422(85.1) 14.0 12.743–15.257
 Female 187/231(81.0) 16.0 13.021–18.979

Smoking 0.003 1.047–1.521 1.262 0.014
 Never 191/245(78.0) 17.5 14.761–20.239
 Ever 355/408(87.0) 14.0 12.720–15.280

Family history 0.408 ND
 No 450/542(83.0) 14.5 13.232–15.768
 Yes 96/111(86.5) 13.0 10.276–15.724

Stage  < 0.001 1.301–1.908 1.576  < 0.001
 LD 298/384(77.6) 20.0 17.942–22.058
 ED 248/269(92.2) 10.0 9.165–10.835

SII (× 109/L)  < 0.001 1.299–1.856 1.553  < 0.001
  < 748.51 330/427(77.3) 17.0 14.800–19.200
  ≥ 748.51 216/226(95.6) 12.0 10.850–13.150
LDH (U/L)  < 0.001 1.109–1.573 1.321 0.002
  < 188.5 303/380(79.7) 18.0 15.613–20.387
  ≥ 188.5 243/273(89.0) 11.5 10.112–12.888
Distant Metastasis  < 0.001 1.130–2.037 1.517 0.006
  < 2 485/591(82.1) 15.5 14.089–16.911
  ≥ 2 61/62(98.4) 8.5 7.610–9.390
Chemo- + radiotherapy  < 0.001 0.607–0.863 0.724  < 0.001
 No 331/386(85.8) 12.0 10.657–13.343
 Yes 215/267(80.5) 19.0 15.999–22.001

Chemo- + surgery 0.003 0.340–1.044 0.596 0.070
 No 533/631(84.5) 14.0 12.867–15.133
 Yes 13/22(59.1) 24.0 0.000–55.602
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Discussion

Our present study shows that pretreatment SII represents a 
powerful convenient, noninvasive, inexpensive and repro-
ducible prognostic factor for SCLC treated with etoposide 
and platinum-based chemotherapy. High SII is significantly 
associated with a poorer OS. It may help clinicians to iden-
tify selected patients who will benefit more from the treat-
ment strategies.

At present, only two studies have been performed to 
assess the potential role of pretreatment SII in SCLC, and 
pretreatment SII is found to be a negative prognostic factor 
of SCLC in both studies [7, 10]. However, of the two studies, 
one study does not distinguish patients treated with variable 
strategies, and patients treated with best supportive care and 
any anti-tumor therapies are all enrolled [7]. The other study 
involves 228 SCLC patients and it mainly focuses on the 
management of radiotherapy [10]. In addition, some impor-
tant prognostic factors such as LDH are not analyzed. In 
our study, pretreatment SII is also demonstrated to be an 
unfavorable prognostic factor of SCLC with the inclusion of 
a panel of serum inflammatory markers, which is consistent 
with previous studies.

SII is also helpful for treatment strategy making, and 
the intensity of treatment and medication strategy can be 
adjusted based on variable pretreatment SII counts [10]. 

For newly diagnosed SCLC, high SII is closely associated 
with an advanced tumor stage, indicating a heavier tumor 
burden and immunosuppression status. The management of 
best supportive care or monotherapy may be more suitable 
for patients with high tumor burden and poor performance 
status (PS) scores, while positive anti-tumor therapies can be 
performed on patients with low pretreatment SII and better 
PS scores.

The median OS for total cases in our study was 
14.5 months, with a 1-, 2-, 3- and 5-year survival rate of 
57.0%, 30.9%, 20.7% and 16.7%, respectively. The result 
is consistent with one previous SCLC study involving 
114 combined small cell lung cancer (C-SCLC) [11]. The 
median OS for these patients is 14.0 months, with a 1, 2, and 
5-year survival rate of 51.2, 30.3, and 15.9%, respectively. 
Another large samples retrospective study with 47,351 
SCLC patients enrolled shows the median OS for patients 
treated with chemotherapy is 9.6 months, and this data in our 
study is 12.0 months [12]. The median age at diagnosis of 
the whole population is 71 years, and this is higher than that 
in our study. The majority patients enrolled in this study are 
White (87%), stage IV (62%), age ≥ 65 years (84%) and of 
male gender (52%). Our study only involves Asian patients, 
and 64.6% cases are male with a median age of 56 years 
at diagnosis. On one hand, compared with Caucasian pop-
ulations, more patients in our study show a young age at 

Fig. 2  Independent prognostic factors of total 653 SCLC patients based on uni- and multivariate analysis (p < 0.05)
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diagnosis and LD-SCLC (58.8%). On the other hand, our 
study only involves patients treated with uniform baseline 
chemotherapy and patients treated with best supportive care 
or other anti-tumor therapies are excluded, and the above 
reasons contribute to a prolonged OS.

Inflammation has been demonstrated to be closely cor-
related with cancer development and progression [3]. SII is 
calculated by serum platelet (P) × neutrophil (N)/lymphocyte 
(L) counts, and it is convenient to be access to and assessed. 
In our study, high SII is found to be an unfavorable prog-
nostic factor of SCLC. High SII represents a status of high 
platelet and neutrophil counts, or a decreased lymphocyte 
counts. Previous studies have shown that platelets play an 
important role in tumor activities. Firstly, platelets can pro-
mote tumor invasion, migration and metastasis by the secre-
tion of vascular epidermal growth factor (VEGF), transform-
ing growth factor beta (TGF-β) and platelet-derived growth 

factor (PDGF) [13, 14]. PDGF can promote epithelial to 
mesenchymal transition (EMT) by the activating of Smad 
and NF-kB pathways, which is critical for tumor metastasis 
[15]. At the same time, tumor cells can also induce differ-
entiation of megakaryocytes to platelets and proliferation 
of platelets [16]. Secondly, tumor cells can evade immune 
surveillance by the induction of platelets aggregation [17]. 
Neutrophils are also found to play a critical role in cancer 
progression by the secretion of proangiogenic factor VEGR 
[18, 19]. All factors mentioned above consistently contribute 
to cancer progression.

To a certain extent, low SII reveals a high level of lym-
phocytes. Lymphocytes are main body immune cells, 
which play a key role in immunosurveillance by the inhi-
bition of tumor cells proliferation, invasion and migration 
[20]. Tumor invasion can induce inflammatory signals and 
other changes of tumor micro-environment, leading to the 

Table 4  Prognostic value of 
pretreatment SII in variable 
subgroups of SCLC

Bold values indicate significance of statistical analysis with P value < 0.05
MST median survival time (months), SII systemic immune-inflammation index, LD limited disease; ED 
extensive disease, LDH lactate dehydrogenase
*5-YSR, 5-year survival rate

Characteristics MST MST(months) 5-YSR(%)* 5-YSR(%) P value

(months) Low SII High SII Low SII High SII

Age(years)
  < 65 14.5 17.5 12.0 18.5 25.4 5.3  < 0.001
 ≥ 65 13.0 15.0 11.5 10.2 15.0 3.5 0.021

Gender
 Male 14.0 16.0 11.5 15.2 20.7 5.3  < 0.001
 Female 16.0 20.5 13.0 19.5 26.9 4.0  < 0.001

Smoking
 Never 17.5 22.0 13.0 22.0 31.0 6.7  < 0.001
 Ever 14.0 15.0 11.0 13.5 18.4 3.7  < 0.001

Family history
 No 14.5 16.0 12.5 17.3 22.9 6.1  < 0.001
 Yes 13.0 19.0 10.5 13.5 23.1 0.0  < 0.001

Stage
 LD 20.0 22.0 16.5 22.9 28.3 7.9  < 0.001
 ED 10.0 10.0 9.5 7.8 12.5 2.4 0.010

LDH (U/L)
  < 188.5 18.0 21.0 14.0 20.5 27.7 5.6  < 0.001
  ≥ 188.5 11.5 13.0 10.0 11.4 15.8 3.9  < 0.001
Distant Metastasis
  < 2 15.5 19.0 12.5 18.3 24.7 5.5  < 0.001
 ≥ 2 8.5 8.0 9.5 1.6 2.9 0.0 0.099

Chemoradiotherapy
 No 12.0 13.0 10.0 14.2 18.9 6.1  < 0.001
 Yes 19.0 24.5 14.0 19.9 28.9 3.2  < 0.001

Chemo- + surgery
 No 14.0 16.0 12.0 15.8 22.0 4.5  < 0.001
 Yes 24.0 24.0 18.0 40.9 44.4 25.0 0.451
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recruitment of natural killer T (NKT), NK and T cells. NK 
and NKT cells can mediate spontaneous killing of tumor 
cells through the cytolytic activity and the production of 
cytokines like interleukin (IL)-2 and IL-12, leading to a 

prolonged survival [21–23]. Previous studies also show that 
high tumor infiltrating lymphocytes (TILs) level indicates an 
improved OS in variable solid cancers including lung can-
cer [24, 25]. Cytotoxic T lymphocytes (CTLs) can not only 

Fig. 3  Prognostic value of pretreatment SII in variable subgroups of 
age (a, b), gender (c, d), smoking history (e, f) and family history 
of cancer (g, h). Pretreatment SII was closely associated with OS of 

SCLC regardless of age, gender, smoking history and family history 
of cancer (p < 0.05)

Fig. 4  Prognostic role of pretreatment SII in patients with variable 
tumor stage (a, b), LDH levels (c, d), chemotherapy ± radiotherapy 
(e, f), distant metastasis numbers (g) and chemotherapy ± surgery (h). 
Pretreatment SII was closely associated with OS of SCLC regardless 
of tumor stage, LDH level and management of chemotherapy ± radio-

therapy (p < 0.05). Pretreatment SII levels were closely correlated 
with prognosis of patients in distant metastasis numbers < 2 and 
chemotherapy + surgery groups, and patients with high pretreatment 
SII level were inclined to have a poorer OS (p < 0.05)
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induce tumor cell apoptosis, but also inhibit tumor growth 
by the secretion of cytokines and antiangiogenic factors [26, 
27]. High lymphocytes can induce a prolonged OS through 
the cytolytic activity including spontaneous tumor cell kill-
ing, apoptosis and cytokines secretion.

Tumor stage, LDH and distant metastasis numbers are 
also found to be independent prognostic factors of SCLC 
patients, and this is consistent with previous studies [18, 
23, 28]. Extensive disease, high LDH and more distant 
metastasis numbers reflect a high tumor burden, leading to 
a negative prognosis. In addition, high LDH partly reflects 
a high tumor metabolism status, which is critical for cancer 
progression [29].

Chemotherapy plus radiotherapy is also found to be cor-
related with an improved OS. Etoposide and platinum-based 
chemotherapy plus thoracic radiotherapy remain the standard 
treatment strategy of SCLC for the past 30 years. In recent 
years, with the development of new treatment strategies 
including immunotherapy and anti-angiogenesis drugs, SCLC 
prognosis has been improved. A double-blind, placebo-con-
trolled, phase 3 trial reveals that, compared with the manage-
ment of carboplatin and etoposide-based chemotherapy alone, 
first line atezolizumab plus carboplatin and etoposide-based 
chemotherapy result in significantly longer OS and progres-
sion-free survival (PFS) of extensive stage SCLC [30].

There are also some limitations in our present study. 
Firstly, our study is a retrospective study and only limited 
institution is enrolled. In addition, there are some limitations 
present due to its retrospective features. These results need 
to be validated in further studies with multi-centric and more 
patients enrolled.

In conclusion, pretreatment SII represents a powerful 
prognostic biomarker for SCLC patients treated with etopo-
side and platinum-based chemotherapy. Smoking history, 
extensive disease, high SII, LDH ≥ 188.5 U/L, distant metas-
tasis numbers ≥ 2 and patients treated without radiotherapy 
represented independent negative prognostic factors of 
SCLC.
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