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Globally, lung cancer is the most common cause of cancer-
related death (1). The majority of all lung cancers are 
non-small cell lung cancer (NSCLC), and the outcome 
of NSCLC remains unfavorable compared with that of 
other solid organ malignancies. Many NSCLC cases are 
diagnosed as advanced or metastatic disease, although 
early detection or diagnosis methods for NSCLC have 
been developed. Only about 30% of NSCLC patients have 
a chance to receive surgery; however, the postoperative 
outcome of even early-stage NSCLC after curative surgical 
resection remains unsatisfactory. Although systemic therapy, 
including chemotherapy, molecular targeted therapy, and 
immunotherapy, has been extensively established, NSCLC 
outcomes remain poor. Therefore, further improvement of 
the NSCLC prognosis is required.

Recently, in addition to prognostic factors including 
clinico-pathological features of primary tumor, the 
inflammatory condition or immune-nutritional status of 
organ malignancies in patients has been highlighted as an 
important predictive factor of prognosis of patients because 
malignant cells grow by changing the host’s inflammatory, 
immune, or metabolic status. The development of 
malignancies such as lung cancer, is intimately correlated 
with cancer-mediated inflammation and nutrition (2). Thus, 
inflammation has recently been noticed as a biomarker that 
could reflect the host immunological status. Inflammation has 
a significant function in the progression or development of 
several malignancies by promoting proliferation of malignant 
cells and survival, angiogenesis, and cancer metastasis (3). 

Moreover, inflammation in the tumor microenvironment 
influences development of the tumor, and the generalized 
inflammatory status might demonstrate the cancer condition. 
Thus, inflammation is considered a hallmark of malignancy.

A complete blood cell count (CBC) is widely performed 
in systemic evaluation. Recently, CBC-derived inflammatory 
biomarkers, such as the neutrophil-lymphocyte ratio (NLR), 
platelet-lymphocyte ratio (PLR), and monocyte-lymphocyte 
ratio (MLR), have been utilized as prognostic biomarkers 
in diverse cancers (4,5). These biomarkers are calculated by 
two factors related to neutrophils, lymphocytes, platelets, 
and monocytes.

Recently, the new CBC-derived biomarker systemic 
immune inflammation index (SII) has been developed. 
The SII level is based on three parameters—neutrophils, 
lymphocytes and platelets—and is calculated by multiplying 
the absolute platelet and neutrophil counts and dividing 
by the absolute lymphocyte count (SII = platelet count × 
neutrophil count/lymphocyte count). The prognostic value 
of SII was first reported by Hu et al. (6). Currently, SII 
has been explored as a novel prognostic factor in various 
malignancies originated from liver, kidney, prostate, 
esophagus, biliary tract, stomach and skin (7), while NLR, 
PLR, and MLR have been widely recognized as useful 
biomarkers in systemic inflammation and are related with 
poor prognosis of solid malignancies (4).

Considering the mechanism of this new biomarker, an 
elevated SII level may indicate three phenomena.

The first phenomenon is a simple relative decrease in 
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lymphocytes. Lymphocytes provide anti-tumor immunity 
and function in cell-mediated immunity in various cancers. 
Lymphocytes also play crucial roles in the defense of 
malignant cells by inducing cytotoxic immune responses 
and preventing malignant cell proliferation, invasion, 
and migration (3,8). Thus, lymphopenia might exhibit a 
decrease of CD4+ T helper lymphocytes, resulting in the 
diminishment of the immune response to cancer cells by 
reducing the influence of their essential role.

The second phenomenon is a relative increase in 
neutrophils. Neutrophils also play a critical role in the 
pathogenesis of several diseases, including cancer (9). Recent 
evidence shows that neutrophils may reinforce malignant cell 
invasion, proliferation, and metastasis, likewise help malignant 
cells avoid immune surveillance (8,9). Moreover, neutrophils 
can promote the adhesion and seeding of distant organs 
by several growth factors and proteases are secreted (10).  
Thus, neutrophilia elevates the count of inflammatory 
factors including pro-angiogenic factors, growth factors 
such as cytokines or chemokines, and anti-apoptotic factors 
that establish a cancer microenvironment and accelerate 
cancer growth and progression (11). 

The third phenomenon is a relative increase in 
thrombocytes. Thrombocytes also play an important 
role during tumor development and progression, and 
thrombocytosis is a paraneoplastic syndrome. Thrombocytes 
can interact with cancer cells and enhance cancer cell 
survival and metastasis through distinct mechanisms (12,13). 
Thrombocytes can also protect circulating tumor cells 
(CTCs) from shear stresses during circulation, initiate the 
epithelial-mesenchymal transition and facilitate cancer 
cell extravasation to metastatic organs (12,13). Hu et al. (6)  
clarified a significantly positive association between the 
SII and CTC levels, and the CTC level was significantly 
higher in the high SII level patients than in the low SII level 
patients (P=0.029).

These findings reveal that the SII level can represent 
lymphocyte, neutrophil, and thrombocyte conditions and 
may be strong parameters that reflect the host immune 
response condition. Thus, SII could influence the balance 
between the host inflammatory condition and immune 
response condition betterer than NLR or PLR, which 
reflects only two parameters.

Preoperative SII levels in patients with operable-
stage NSCLC

An upgrade of the tumor stage indicates an advance of tumor 

malignant grade. From the above, the host inflammatory 
status influences the tumor condition. Therefore, the grade 
of the host inflammatory status increases as the tumor stage 
advances, a finding that was recently proven in some studies 
(14,15). These studies revealed that the preoperative SII 
level is significantly associated with the TNM stage [P=0.002 
(Tomita et al.) and P=0.001 (Guo et al.), respectively]. The 
actual preoperative SII level as a percentage in pathological 
stage II-III NSCLC was calculated as approximately 
50–60% while that in pathological stage I was calculated 
as approximately 30–40%. We have analyzed the clinical 
impact of the preoperative SII level in surgically resected 
patients with early-stage NSCLC (16). The present study 
revealed that a high preoperative SII level is significantly 
associated with postoperative recurrence (P=0.0458), and 
univariate analyses also showed that the SII status (P=0.0420) 
significantly affected recurrence-free survival (RFS). The 
relative risk for patients with a high preoperative SII level 
was 2.264 vs. those with a low preoperative SII level [95% 
confidential interval (CI): 1.028–5.976]. In addition, the 
high preoperative SII level group had a significantly shorter 
RFS than the preoperative low SII level group (P=0.0438, 
log-rank test), although our study did not show that the 
preoperative SII level was an independent prognostic factor 
in early-stage NSCLC patients. These results introduced by 
recent studies indicate that the high preoperative SII level is 
correlated with a more aggressive disease phenotype among 
operable NSCLC patients.

Thus, the preoperative SII level may be a useful and 
promising marker that can identify NSCLC patients with 
a high risk of postoperative recurrence and with a poor 
prognosis after surgical resection.

Pretreatment SII level of patients with advanced/
metastatic lung cancer

The pretreatment SII level is also highlighted not only as 
a predictive marker for treatment but also as a prognostic 
biomarker to predict outcome even in advanced or 
metastatic lung cancer. The prognostic impact of the pre-
treatment SII level for advanced NSCLC patients receiving 
first-line chemotherapy or targeted therapy has been 
reported by Berardi et al. (17). This study showed that 
the pretreatment SII level is significantly related to the 
tumor stage (P=0.0154), and multivariate analysis revealed 
that the pretreatment SII level is not only a predictor of 
a worse overall survival (OS) [hazard ratio (HR), 1.98; 
95% CI: 1.47–2.68; P<0.001] but also a prognostic factor 
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for a worse progression-free survival (PFS) (HR, 1.48; 
P=0.026). Tong et al. reported that the pretreatment high 
SII level is significantly correlated with a lower response 
rate of chemo-radiotherapy for locally advanced stage III 
NSCLC (18). This study revealed that the pretreatment SII 
level is significantly associated with the clinical stage (IIIA 
or IIIB) (P=0.019) and response to chemo-radiotherapy 
(P=0.018) and is significantly correlated with OS (P<0.001). 
Multivariate analysis showed that the pretreatment SII level 
is the most significant independent predictor of a worse OS 
(HR, 2.105; 95% CI: 1.481–2.741; P<0.001). Deng et al. (19)  
also analyzed the association between the pretreatment 
SII level and advanced lung adenocarcinoma with mutant 
epidermal growth factor receptor (EGFR) treated with an 
EGFR-tyrosine kinase inhibitor. They showed that both the 
PFS and OS of patients with a pretreatment high SII level 
were shorter than those of patients with a pretreatment low 
SII level (PFS: P<0.001; OS: P<0.001). Multivariate analysis 
revealed that the pretreatment SII level is an independent 
prognostic factor for both PFS (HR, 2.577; 95% CI: 1.677–
3.958; P<0.001) and OS (HR, 2.802; 95% CI: 1.659–4.733; 
P<0.001). Liu et al. (20) examined the correlation between 
the pretreatment SII level and efficacy in NSCLC patients 
treated with an immune-checkpoint inhibitor. They found 
that the pretreatment SII level in NSCLC patients treated 
with nivolumab is independently correlated with a longer 
PFS (HR, 0.23; 95% CI: 0.09–0.60; P=0.003) and OS (HR, 
0.13; 95% CI: 0.03–0.47; P=0.002) by multivariate analysis.

From these findings, the pretreatment SII level is also 
both a convenient prognostic factor and predictor to treat 
advanced or metastatic NSCLC.

Future directions

Some meta-analyses have been conducted to determine 
the prognostic value of the preoperative or pretreatment 
SII level in NSCLC patients (21,22). However, the SII 
level is a relatively new marker and the sample size of 
studies concerning the SII level in NSCLC patients used 
for these meta-analyses is also relatively small. In addition, 
these studies are retrospective and validated by a limited 
number of countries such as China and Japan. Thus, in the 
future, a global and multi-centric, large-scale prospective 
trial is certified to assess the SII level as a predictive and 
prognostic biomarker for NSCLC patients according to the 
preoperative or pretreatment SII levels.

If the clinical significance of the SII level will be 
confirmed in the future, the preoperative or pretreatment 
SII level might apply as treatment strategies for NSCLC 
patients as follows. First, careful follow up or adjuvant 
therapy will be selected for postoperative NSCLC patients 
with a preoperative high SII level. Second, aggressive 
therapies, such as surgery, radiotherapy or systemic therapy, 
including chemotherapy, molecular targeted therapy, and 
immunotherapy will be avoided for NSCLC patients with 
a preoperative or pretreatment high SII level. Third, anti-
inflammatory treatment before or during aggressive therapy 
will be performed for NSCLC patients with a preoperative 
high SII level.

Systemic inflammation induces metabolic impairment and 
results in malnutrition. The immune-nutritional condition 
is also an independent prognostic factor in lung cancer  
patients (23). Therefore, the preoperative or pretreatment use 
of anti-inflammatory drugs and immune-nutritional support 
might improve the outcome of lung cancer patients. A 
previous study showed that non-steroidal anti-inflammatory 
drugs play a role in the prevention and treatment of  
cancer (24), and some clinical trials have been conducted to 
examine the advantages of preoperative immune-nutritional 
support mainly in patients with other organ malignancies. 
Presently, a prospective study on whether preoperative 
immune-nutritional support can improve the postoperative 
outcome in surgically resected NSCLC patients is under 
planning at our institution. Therefore, a prospective study 
is needed to analyze whether a preoperative or pretreatment 
anti-inflammatory or immune-nutritional program providing 
anti-inflammatory drugs and immune-nutritional support 
agents could improve the outcome in lung cancer patients 
with abnormal inflammatory biomarkers, including the 
SII level, or abnormal immune-nutritional parameters. 
These studies could contribute to the production of an 
anti-inflammatory or immune-nutritional support regimen 
that offers benefits for lung cancer patients with a high 
inflammatory status, such as a high SII level, or a low 
immune-nutritional condition.
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