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Systemic inflammation is associated with inferior disease control 
and survival in stage III non-small cell lung cancer 
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Background: The systemic immune-inflammation index (SII) correlates with patient survival in various 
types of solid malignancies, including non-small cell lung cancer (NSCLC). However, limited information is 
available on the prognostic implication and disease-specific survival of SII in patients undergoing definitive 
chemoradiation therapy (CRT) for stage III NSCLC.
Methods: We retrospectively reviewed 125 patients who underwent curative intent CRT for stage III 
NSCLC with sufficient laboratory assessment from 2010–2019. SII was calculated at the time of diagnosis as 
platelet count × neutrophil count/lymphocyte count. Chi-squared analysis was used to compare categorical 
variables. A Kaplan-Meier analysis was performed to estimate progression-free survival (PFS), disease specific 
survival (DSS), and overall survival (OS) rates, with Cox regression used to determine absolute hazards.
Results: At a median follow-up of 19.7 months, 5-year OS, DSS, and PFS rates were 22.6%, 30.9%, and 
13.4%, respectively. A low SII (<1,266) at diagnosis was independently associated with an improved OS (HR: 
0.399, 95%, CI: 0.247–0.644, P<0.001), DSS (HR: 0.383, 95%, CI: 0.228–0.645, P<0.001), and PFS (HR: 
0.616, 95%, CI: 0.407–0.932, P=0.022). We did not detect an association between SII and freedom from 
recurrence (FFR), freedom from locoregional recurrence (FFLRR), or freedom from distant recurrence 
(FFDR). NSAID (1,483.4 vs. 2,302.9, P=0.038) and statin usage (1,443.9 vs. 2,201.7, P=0.046) were associated 
with a lower SII while COPD exacerbations (2,699.7 vs. 1,573.7, P=0.032) and antibiotic prescriptions (2,384.6 
vs. 1,347.9, P=0.009) were associated with an elevated SII. These factors were not independently associated 
with improved survival outcomes.
Conclusions: Low SII scores were independently associated with improved OS, DSS, and PFS rates in 
patients with stage III NSCLC undergoing definitive CRT. NSAIDs and statin usage may be associated 
with lower SII at diagnosis of NSCLC. This study suggests that SII may be an effective prognostic indicator 
of patient mortality. Further investigation of the therapeutic potential of these agents in patients with an 
elevated SII in this setting may be warranted.
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Introduction

Worldwide, lung cancer is the leading cause of cancer-
related deaths, with non-small cell lung cancer (NSCLC) 
accounting for 87% of all lung cancers (1). Up to 25% 
of patients have regional metastasis (stage III) and up 
to 55% have distant metastatic disease at the time of  
diagnosis (2). Treatment of locally advanced NSCLC 
remains controversial  but general ly consists  of  a 
combination of radiation, surgery, and chemotherapy 
depending on patients’ stage and performance status. 
Recently, the addition of consolidative immunotherapy 
has been associated with improved outcomes in patients 
undergoing definitive chemoradiation (3).

Inflammation is an essential constituent of the tumor 
milieu and plays a substantial role in the development 
and progression of malignancies. The recent addition of 
immunotherapy in NSCLC treatment has evoked further 
inquiry into the dynamic relationship between the immune 
system and lung cancer (4,5). The systemic immune-
inflammation index (SII)—calculated as platelet count × 
neutrophil/lymphocyte count—is a quantifiable factor 
hypothesized to describe the interplay of the immune 
system and tumor (6).

At the time of diagnosis, SII appears to have a prognostic 
value in multiple solid malignancies (7). Elevated SII values 
at diagnosis are associated with worse overall survival (OS) 
and progression-free survival (PFS) in patients with either 
localized or locally advanced NSCLC. Values of SII that 
confer prognostic significance for NSCLC have ranged 
from 521 to 1,270 in single institution retrospective studies 
(5,7-13). Limited data do not clarify which patient factors 
contribute to an elevated SII; however, hypothesized factors 
include NSAID use, corticosteroid use, and comorbid 
disease burden (14).

Given the lack of consensus on a prognostic cut-off of SII 
for NSCLC and limited evidence of factors that contribute 
to an elevated SII, we present our analysis to validate 
previously identified SII cut offs that have prognostic 
implications in survival and outcomes and identify factors 
potentially influencing SII values through a retrospective 
analysis of locally advanced NSCLC patients treated with 
definitive chemoradiation therapy (CRT) at our institution. 
We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-6710).

Methods

Patient selection

We reviewed the medical records of 134 consecutive 
patients managed at our institution with stage III NSCLC 
who underwent first-line definitive CRT with curative 
intent between January 1st, 2010 and December 31st, 2019. 
The study population included adults (age ≥18 years) 
with a histological or cytological diagnosis of NSCLC. 
Patients were included if they were prescribed ≥5,400 cGy 
in conventional fractions (180–200 cGy). Patients were 
included if they underwent concurrent chemotherapy with 
or without consolidative immunotherapy. EGFR status was 
not determined due to lack of data. Patients who received 
surgical resection as a component of multimodality therapy 
were excluded from the study. Patients were excluded if they 
were found to have distant metastatic disease or Stage I-II 
disease regardless of treatment modality. SII was calculated 
as platelet count x neutrophil/lymphocyte count on the 
complete blood count (CBC) with differential available 
closest to the date of tissue diagnosis (6). Nine patients 
were excluded due to missing laboratory data to assess SII 
within 30 days of diagnosis and prior to treatment initiation 
leaving 125 evaluable patients.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The 
institutional Review Board at our institution approved this 
study (IRB #398-17-EP), and individual consent for this 
retrospective analysis was waived. Data were collected from 
electronic medical records; patients’ personal data have 
been secured.

Work-up and management

CT and PET-CT imaging were reviewed to assess extent 
of disease, size of disease involvement, and clinical stage. 
Based on diagnostic imaging, all staging was updated to 
AJCC 8th edition. The extent of mediastinal assessment 
was at the discretion of the managing physicians. All 
patients underwent a PET-CT as part of their work-up. 
Radiotherapy and chemotherapy were administered at 
the discretion of the managing physicians. Follow-up was 
performed at the discretion of the managing physicians 
but commonly included CT imaging every 3–6 months 
with brain MRIs at the time of symptoms development or 
identification of new metastatic disease.

http://dx.doi.org/10.21037/atm-20-6710
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Statistical analysis

The date of relapse was defined as the first observation 
documented on either clinical exam or imaging. OS was 
defined as the time from the start of CRT to death. Disease 
progression was defined according to the RECIST 1.0 
criteria (15). PFS was defined as the time from the start of 
CRT to progression or death. Freedom from recurrence 
(FFR), freedom from locoregional recurrence (FFLRR), 
and freedom from distant recurrence (FFDR) were 
defined as the time from the start of CRT to any relapse 
or progression, locoregional progression, or metastatic 
relapse, respectively. Patients without tumor progression 
or death at data collection time were censored at their last 
date of evaluation. The associations of SII and OS, disease-
specific survival (DSS), and PFS were examined with the  
log-rank test.

Clinic-pathological factors potentially correlated with 
patients’ prognoses were estimated. The list of evaluated 
factors included gender (male vs. female), age (<70 vs.  
≥70 years),  Eastern Cooperative Oncology Group 
Performance Status (ECOG PS) (0–1 vs. 2–3), smoking 
status (never smoker vs. history of tobacco use), Charlson 
comorbidity index (<6 vs. ≥6), race (Caucasian vs. non-
Caucasian), SII (low vs. high), BMI (<30 vs. ≥30), use of 
supplemental oxygen (yes vs. no), weight loss ≥10% in 
preceding 6 months (yes vs. no), prescription for statin use 
(yes vs. no), prescription for NSAID use (yes vs. no), COPD 
exacerbation in preceding 6 months (yes vs. no), AJCC 
8th edition group stage (IIIA vs. IIIB-C), tumor histology 
(adenocarcinoma vs. non-adenocarcinoma), concurrent 
chemotherapy type (Cisplatin and Etoposide vs. other).

Univariate and multivariate Cox regression analyses 
of potential factors affecting patients’ outcomes were 
performed. Multicollinearity was assessed by the variance 
inflation factor method. No multi-collinearity was 
appreciated between included factors. Significance level 
at the univariate model for inclusion in the multivariate 
model in the Cox regression analysis was set at 0.2 (16,17). 
The parallel-hazard assumption was satisfied for each 
included factor as assessed on Kaplan-Meier plots. All other 
significance levels were set at 0.05 and all P values were 
two-sided. Statistical analysis was performed using SPSS 
software, version 26 (IBM Corp., Armonk, NY, USA).

Results

From 2010 to 2019, 134 patients at our institution 
underwent definitive CRT. Of this population, 125 had 

records sufficient and were included in analysis. The median 
age was 67 years (range: 45–86 years), 20.8% had ECOG 
performance status ≥2, 55.2% had Charlson comorbidity 
index ≥6, 29.6% had FEV1 <60%, 11.2% with a DLCO 
<40%, and only 4.8% did not have a history of tobacco use 
while 28% of patients were active smokers throughout their 
treatment (Table 1). The median SII measured at diagnosis 
was 1,105.0 (range: 234.1–14,153.2). A large proportion of 
patients presented with locally advanced disease with 28.8% 
presenting with T4 disease, 59.2% presenting with ≥2 
involved mediastinal nodal stations, and 33.6% presented 
with N3 nodal disease. Definitive radiotherapy was given 
to a median dose of 6,000 cGy (range: 5,400–7,040 cGy) 
with concurrent chemotherapy. The median interval from 
diagnosis to radiotherapy completion was 80 days (range: 
41–210 days). A lower ECOG performance status (P=0.009) 
and no significant weight loss (P=0.002) were associated 
with the lower SII group. This clinicodemographic data 
existed for all patients included.

At a median follow-up of 12.2 months for all patients 
and 19.7 months for patients alive at last follow-up, we 
identified a total of 65 patients with recurrent disease 
(52%) and 83 deaths (66%). The median OS was  
20.7 months, with OS rates at 3 and 5 years being 33.3% 
and 22.6%, respectively. The median DSS was 22.6 months, 
with DSS rates at 3 and 5 years being 42.3% and 33.3%, 
respectively. The median PFS was 11.9 months, with PFS 
rates at 3 and 5 years being 21.8% and 13.4% respectively. 
Of patients identified to have recurrent disease, the first site 
of recurrence was locoregional only in 23 patients (35.4%), 
locoregional and distant in 23 patients (35.4%) and distant 
only in 19 patients (29.2%). The median FFR, FFLRR, and 
FFDR was 15.4, 20.3, and 30.5 months, respectively.

We examined SII as a prognostic indicator of OS in this 
patient population. The optimal cut-off point of 1,266 was 
determined using a receiver operating characteristic (ROC) 
curve with five-year OS as the endpoint (Figure 1). The 
area under the curve (AUC) for OS was 0.653 (95% CI: 
0.540–0.765, P=0.008). We divided all patients into high-
level group and low-level group based on the SII cut-off 
value of 1,266. As shown in Table 1, 70 patients (56.0%) had 
SII <1,266 and, and 55 patients (44.0%) had SII ≥1,266.

Prognostic factors for OS, DSS, and PFS were identified 
(Table 2). SII was identified as one such prognostic factor 
in both univariate (Table 3) and multivariate analyses  
(Table 4). Patients who presented with a low SII (<1,266) 
had an improved OS when compared with patients with a 
high SII (≥1,266), with median OS of 27.2 months versus 
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Table 1 Patient characteristics

Characteristic
No. of patients (%)

P value
SII <1,266 (n=70) SII ≥1,266 (n=55) Total (n=125)

Age (years) 1.000

<70 45 (65.2) 35 (62.5) 80 (64.0)

≥70 25 (36.2) 20 (35.7) 45 (36.0)

Gender 0.702

Male 37 (53.6) 27 (48.2) 64 (51.2)

Female 33 (47.8) 28 (50) 61 (48.8)

Race 0.175

Caucasian 61 (88.4) 49 (87.5) 110 (88.0)

African American 9 (13.0) 4 (7.1) 13 (10.4)

Asian 0 (0) 2 (3.6) 2 (1.6)

Charlson comorbidity index 0.718

<6 30 (43.5) 26 (46.4) 56 (44.8)

≥6 40 (58.0) 29 (51.8) 69 (55.2)

BMI 0.115

<30 45 (65.2) 43 (76.8) 88 (70.4)

≥30 25 (36.2) 12 (21.4) 37 (29.6)

ECOG PS 0.009

0 21 (30.4) 5 (8.9) 26 (20.8)

1 40 (58.0) 33 (58.9) 73 (58.4)

2 8 (11.6) 14 (25.0) 22 (17.6)

3 1 (1.4) 3 (5.4) 4 (3.2)

Smoking history 0.355

≤40 pack years 24 (34.8) 24 (42.9) 48 (38.4)

>40 pack years 46 (66.7) 31 (55.4) 77 (61.6)

Smoking status 0.625

Never-smoker 3 (4.3) 3 (5.4) 6 (4.8)

Quit at time of diagnosis 10 (14.5) 12 (21.4) 22 (17.6)

Quit prior to diagnosis 35 (50.7) 27 (48.2) 62 (49.6)

Active smoker 22 (31.9) 13 (23.2) 35 (28.0)

FEV1 0.669

<60% 21 (30.4) 16 (28.6) 37 (29.6)

≥60% 37 (53.6) 22 (39.3) 59 (47.2)

Unknown 12 (17.4) 17 (30.4) 29 (23.2)

Table 1 (continued)
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Table 1 (continued)

Characteristic
No. of patients (%)

P value
SII <1,266 (n=70) SII ≥1,266 (n=55) Total (n=125)

DLCO 0.555

<40% 10 (14.5) 4 (7.1) 14 (11.2)

≥40% 47 (68.1) 33 (58.9) 80 (64.0)

Unknown 13 (18.8) 18 (32.1) 31 (24.8)

Requiring supplemental oxygen 5 (7.2) 10 (17.9) 15 (12.0) 0.094

Weight loss ≥10% in 6 months 12 (17.4) 20 (35.7) 32 (25.6) 0.022

T stage 0.308

0 3 (4.3) 3 (5.4) 6 (4.8)

T1 15 (21.7) 7 (12.5) 22 (17.6)

T2 16 (23.2) 7 (12.5) 23 (18.4)

T3 18 (26.1) 20 (35.7) 38 (30.4)

T4 18 (26.1) 18 (32.1) 36 (28.8)

N stage 0.156

N0 6 (8.7) 2 (3.6) 8 (6.4)

N1 5 (7.2) 2 (3.6) 7 (5.6)

N2 32 (46.4) 36 (64.3) 68 (54.4)

N3 27 (39.1) 15 (26.8) 42 (33.6)

Group stage 0.858

IIIA 34 (49.3) 24 (42.9) 58 (46.4)

IIIB 27 (39.1) 23 (41.1) 50 (40.0)

IIIC 9 (13.0) 8 (14.3) 17 (13.6)

Histology 0.726

SCC 34 (49.3) 25 (44.6) 59 (47.2)

Adeno 28 (40.6) 21 (37.5) 49 (39.2)

NSCLC NOS 8 (11.6) 9 (16.1) 17 (13.6)

Radiation therapy technique 0.352

3D 23 (33.3) 23 (41.1) 46 (36.8)

IMRT 47 (68.1) 32 (57.1) 79 (63.2)

Radiation therapy dose (cGy) 0.547

<5,940 8 (11.6) 4 (7.1) 12 (9.6)

≥5,940 62 (89.9) 51 (91.1) 113 (90.4)

Table 1 (continued)
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13.1 months, respectively (unadjusted HR: 0.414, 95% 
CI: 0.267–0.643, P<0.001) (see Figure 2). The five-year 
OS rate was 33.8% in patients with a low SII and 5.8% in 
patients with a high SII (P<0.001). A low SII was associated 
with an improved DSS rate with a median DSS of  
33.4 months compared to 18.1 months for patients 
with a high SII (HR: 0.383, 95% CI: 0.228–0.645, 
P<0.001) (see Figure 3). The five-year DSS rates of 
patients with a low versus high SII was 40.7% versus 

16.8% (P=0.004). A low SII was also associated with an 
improved PFS rate with a median PFS of 13.4 months  
compared to 8.1 months for patients with a high 
SII (unadjusted HR: 0.669, 95% CI: 0.446–1.004, 
P=0.052) which was not statistically significant (see  
Figure 4). The 5-year PFS rates of patients with a low 
versus high SII was 18.4% versus 4.7% (P=0.029). There 
was no significant associated between a low SII and FFR, 
(unadjusted HR: 0.987, 95% CI: 0.591–1.648, P=0.959) 
FFLRR (unadjusted HR: 0.895, 95% CI: 0.509–1.575, 
P=0.702), and FFDR (unadjusted HR: 0.875, 95% CI: 
0.47–1.628, P=0.673).

On multivariate analysis, a low SII was associated with an 
improved OS (HR: 0.399, 95%, CI: 0.247–0.644, P<0.001), 
DSS (HR: 0.383, 95%, CI: 0.228–0.645, P<0.001), and 
PFS (HR: 0.616, 95%, CI: 0.407–0.932, P=0.022). Statin 
usage was independently associated with an improved 
FFLRR (HR: 0.556, 95%, CI: 0.319–0.972, P=0.039). Non-
Caucasian race was independently associated with a worse 
DSS (HR: 2.185, 95%, CI: 1.182–4.037, P=0.013), FFR 
(HR: 2.017, 95%, CI: 1.062–3.828, P=0.032), and FFDR 
(HR: 2.893, 95%, CI: 1.322–6.330, P=0.008). Cisplatin and 
Etoposide concurrent chemotherapy was associated with a 
worse FFDR (HR: 2.532, 95% CI: 1.123–5.705, P=0.025).

We examined the association of patient factors and SII 
(see Table 4). A lower SII was associated with a prescription 
for NSAIDs (2,302.9 vs.  1,483.4, 95% CI of mean 
difference: 46.9–1,592.1, P=0.038) and statins (2,201.7 
vs. 1,443.9, 95% CI of mean difference: 12.1–1,503.5, 

Table 1 (continued)

Characteristic
No. of patients (%)

P value
SII <1,266 (n=70) SII ≥1,266 (n=55) Total (n=125)

Concurrent chemotherapy 0.059

Carboplatin-paclitaxol 28 (40.6) 21 (37.5) 49 (39.2)

Cisplatin-etoposide 34 (49.3) 25 (44.6) 59 (47.2)

Other 8 (11.6) 9 (16.1) 17 (13.6)

Chemotherapy interval (days) 0.261

7 49 (71.0) 33 (58.9) 82 (65.6)

21 21 (30.4) 22 (39.3) 43 (34.4)

Consolidative immunotherapy 19 (27.5) 7 (12.5) 26 (20.8) 0.075

SII, systemic immune-inflammation index; BMI, body mass index; ECOG PS, Eastern cooperative oncology group performance status; 
FEV1, forced expiratory volume in one second; DLCO, diffusing lung capacity for carbon monoxide; SCC, squamous cell carcinoma; 
IMRT, intensity modulated radiation therapy.

Figure 1 Receiver operator curve (ROC) analysis of the predictive 
power of SII on overall survival (OS). An SII of 1,266 was 
identified as optimally prognostic for OS.
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Table 2 Factors associated (P<0.20) with overall survival (OS), disease-specific survival (DSS), progression-free survival (PFS), freedom from 
recurrence (FFR), freedom from locoregional recurrence (FFLRR), and freedom from distant recurrence (FFDR) on univariate analysis

Characteristic HR 95% CI P value

OS

Non-Caucasian race 1.511 0.824–2.772 0.182

ECOG PS ≥1 1.594 0.952–2.670 0.076

History of tobacco use 2.62 0.953–7.201 0.062

Weight loss ≥10% 1.524 0.949–2.448 0.081

SII <1,266 0.414 0.267–0.643 <0.001

Stage IIIB-C 1.358 0.875–2.109 0.173

DSS

Non-Caucasian race 1.948 1.052–3.609 0.034

History of tobacco use 2.811 0.877–9.009 0.082

Weight loss ≥10% 1.511 0.891–2.564 0.126

SII <1,266 0.415 0.255–0.675 <0.001

Stage IIIB-C 1.447 0.885–2.366 0.141

PFS

Non-Caucasian race 1.512 0.847–2.701 0.162

History of tobacco use 1.999 0.870–4.591 0.103

SII <1,266 0.669 0.446–1.004 0.052

FFR

Non-Caucasian race 1.995 1.049–3.792 0.035

Statin use 0.69 0.416–1.142 0.149

Stage IIIB-C 1.494 0.907–2.461 0.115

FFLRR

Non-Caucasian race 1.797 0.882–3.663 0.106

Statin use 0.545 0.312–0.954 0.034

Adenocarcinoma 0.593 0.336–1.047 0.072

FFDR

Non-Caucasian race 3.087 1.581–6.030 0.001

ECOG PS ≥1 1.630 0.802–3.313 0.177

Statin use 0.622 0.335–1.157 0.134

History of tobacco use 2.683 0.646–11.136 0.174

Stage IIIB-C 1.868 0.997–3.501 0.051

Cisplatin and Etoposide concurrent 
chemotherapy

2.514 1.161–5.446 0.019

OS, overall survival; DSS, disease-specific survival; PFS, progression-free survival; FFR, FFLRR, freedom from locoregional recurrence; 
freedom from recurrence; FFDR, freedom from distant recurrence; ECOG PS, Eastern Cooperative Oncology Group performance status; 
SII, systemic immune-inflammation index.
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P=0.046). A higher SII was associated with a COPD 
exacerbation within six months prior to diagnosis (1,573.7 
vs. 2,699.7, 95% CI of mean difference: −2,150.25–101.655, 
P=0.032) and antibiotic usage within six months prior to 
diagnosis (1,347.9 vs. 2,384.6, 95% CI of mean difference: 
−1,808.695–264.53, P=0.009). We identified a non-
statistically significant trend toward higher SII in patients 
age <70 (2,056.7 vs. 1,465.8, 95% CI of mean difference: 
−63.843–1,245.782, P=0.076), patients with an ECOG 
performance status 2–3 (1,679.4 vs. 2,470.7, 95% CI of 
mean difference: −1,742.5–159.9, P=0.102), ≥40 pack year 
smoking history (2,296.4 vs. 1,562.0, 95% CI of mean 
difference: −148.7–1,617.5, P=0.102), and supplemental 
oxygen requirement (1,629.5 vs. 3,416.5, 95% CI of mean 
difference: −3,742.7–168.8, P=0.07).

The prognostic implication of treatment factors 
following initiation of CRT including completed RT 
dose (<5,940 vs. ≥5,940 cGy) or use of consolidative 
immunotherapy were assessed on a subset of 114 patients 
(91.2%) with an OS of at least three months. Undergoing 
radiation therapy to a dose ≥5,940 cGy was associated 
with a non-significantly improved median OS of 22.0 vs.  

8.6 months (P=0.190), DSS of 26.7 vs. 8.6 months (P=0.062), 
and PFS of 13.4 vs. 7.0 months (P=0.041). Consolidative 
immunotherapy was associated with an improved median 
OS of 27.3 vs. 19.2 months (P=0.013), DSS not yet reached 
vs. 21.4 months (P=0.013), PFS of 19.2 vs. 11.5 months 
(P=0.091) which was not statistically significant. Receiving 
an RT dose ≥5,940 (1,643.3 vs. 1,797.1, P=0.830) or 
consolidative immunotherapy (1,402.9 vs. 1,996.3, P=0.488) 
was not associated with a lower SII.

Discussion

The present study demonstrates the potential importance of 
SII as a pre-treatment prognostic indicator for OS and PFS 
in patients undergoing definitive CRT for stage III NSCLC. 
We identified that an SII cut-off of 1,266 was the most 
prognostic implication for OS in our patient population. 
An SII <1,266 was associated with an improved OS, DSS, 
and PFS compared to an elevated SII ≥1,266. However, 
we did not identify a significant association between SII 
and recurrent disease. This could be a result of the present 
study lacking power to reliably detect differences in FFLRR 

Table 3 Factors associated (P<0.05) with overall survival (OS), disease-specific survival (DSS), progression-free survival (PFS), freedom from 
recurrence (FFR), freedom from locoregional recurrence (FFLRR), and freedom from distant recurrence (FFDR) in the Cox regression analysis

Characteristic HR 95% CI P value

OS

SII <1,266 0.399 0.247–0.644 <0.001

DSS

Non-Caucasian race 2.185 1.182–4.037 0.013

SII <1,266 0.383 0.228–0.645 <0.001

PFS

SII <1,266 0.616 0.407–0.932 0.022

FFR

Non-Caucasian race 2.017 1.062–3.828 0.032

FFLRR

Statin use 0.556 0.319–0.972 0.039

FFDR

Non-Caucasian race 2.893 1.322–6.330 0.008

Cisplatin and etoposide concurrent 
chemotherapy

2.532 1.123–5.705 0.025

OS, overall survival; DSS, disease-specific survival; PFS, progression-free survival; FFR, FFLRR, freedom from locoregional recurrence; 
freedom from recurrence; FFDR, freedom from distant recurrence; SII, systemic immune-inflammation index.
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Table 4 Association of patient factors and systemic immune-inflammation index (SII)

Characteristic Mean SII Mean difference in SII 95% CI P value

Age (years) 591.0 −63.8–1,245.8 0.076

<70 2,056.7

≥70 1,465.8

Gender 124.9 −655.7–905.4 0.752

Male 1,904.9

Female 1,780.0

Race 454.9 −794.8–1,704.7 0.473

Caucasian 1,840.9

Non-Caucasian 1,385.9

BMI 411.2 −440.6–1,263.1 0.341

<30 1,965.7

≥30 1,554.5

ECOG performance status −791.3 −1,742.5–156.0 0.102

0–1 1,679.4

2–3 2,470.7

Smoking history 734.4 −148.7–1,617.5 0.102

<40 pack years 2,296.4

≥40 pack years 1,562.0

Smoking status −597.2 −2,103.4–909.0 0.434

Non-smoker 1,289.8

Smoking History 1,887.0

Requiring supplemental oxygen −1,786.9 −3,742.7–168.8 0.07

No 1,629.5

Yes 3,416.5

Weight loss ≥10% (in 6 months prior to diagnosis) −447.4 −1,338.2–443.4 0.322

<10% 1,729.4

≥10% 2,176.8

NSAID prescription 819.5 46.9–1,592.1 0.038

No 2,302.9

Yes 1,483.4

Statin prescription 757.8 12.1–1,503.5 0.046

No 2,201.7

Yes 1,443.9

Table 4 (continued)
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and FFDR. While prior studies have shown the predictive 
possibilities of SII as a marker for OS and PFS in this 
setting and midway through treatment, these results are 
novel in that they demonstrate the potential utility of SII as 
a prognostic indicator in PFS, DSS, and OS (8,18).

We evaluated the association between individual patient 
factors and SII to better explain both the variance of SII 
among this population and the association between SII 
and survival. We identified a positive association between 
COPD exacerbation and antibiotic prescription in the 
six-month period prior to diagnosis to be associated 

with an elevated SII. Concordantly, statin and NSAID 
prescriptions were associated with a lower SII. Worse 
ECOG performance status, ≥40 pack year smoking history, 
younger age (<70), and supplemental oxygen use were also 
associated with higher SII values but were not statistically 
significant. Within our patient population, we were unable 
to demonstrate that an elevated SII contributed to more 
extensive disease spread as NSCLC factors including 
histology, tumor stage, nodal stage, or group stage were not 
associated with elevated SII values.

In 2011, Hanahan et al. presented inflammation as a 

Table 4 (continued)

Characteristic Mean SII Mean difference in SII 95% CI P value

COPD exacerbation (in 6 months prior to diagnosis) −1,126.0 −2,150.3–−101.7 0.032

No 1,573.7

Yes 2,699.7

Steroid prescription (in 6 months prior to diagnosis) −524.5 −1,381.4–332.3 0.228

No 1,692.9

Yes 2,217.4

Antibiotic usage (in 6 months prior to diagnosis) −1,036.6 −1,808.7–−264.5 0.009

No 1,347.9

Yes 2,384.6

Immunosuppression 1,105.2 −580.9–2,791.2 0.197

No 1,905.9

Yes 800.7

T stage 628.2 −226.4–1,482.8 0.148

0–3 2,291.3

4 1,663.1

N stage −643.5 −1,839.0–552.1 0.289

N0–1 1,277.7

N2–3 1,921.2

Group stage −494.0 −1,271.7–283.6 0.211

IIIA 1,579.2

IIIB-C 2,073.2

Histology 141.5 −657.6–940.6 0.727

Adenocarcinoma 1,930.0

Non-adenocarcinoma histology 1,788.5

SII, systemic immune-inflammation index; BMI, body mass index; NSAID, non-steroidal anti-inflammatory drug; SCC, squamous cell 
carcinoma.
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hallmark of cancer, emphasizing the interplay between 
cancer and the immune system (4). More recently, studies 
have associated patient inflammatory statuses with worse 
cancer mortality (19). An elevated SII indicates the patient 
is experiencing relative thrombocytosis, neutrophilia, and/
or lymphopenia—all of which are factors with known 
contributions to cancer development and metastasis. 
Thrombocytosis may be involved in tumor angiogenesis 
and immune evasion (20). Neutrophilia contributes to the 
spread of inflammatory factors that are beneficial to tumor 
cells including VEGF which stimulates angiogenesis, NFκB 
which protects tumor cells from apoptosis, and CXCL8 
which is a chemokine with growth stimulating effects 
(21,22). Lymphopenia results in a dampened ability of 
the body to detect and destroy malignant cells (23). Thus, 
patients with elevated SII may have diminished abilities to 
identify and inhibit tumor progression.

The reported prognostic cut-off of SII for OS in 
patients with stage III NSCLC has varied in the literature 
from 521 to 1,270 (7-9). Heterogeneous populations, 
treatment paradigm, and patient selection factors might 
explain variance. Our findings provide external validation 
for the SII cut-off of 1,270 which Berardi  et al. proposed 
to be independently associated with OS and PFS in a 
retrospective series of patients in Italy who underwent 
definit ive treatment of  stage III-IV NSCLC (8) . 
Discordantly, retrospective series of patients managed in 
China with stage III NSCLC identified SII cut-offs of 521–
660 to be of prognostic significance for OS (8,9). Cultural 
or racial differences might influence the cut-off for which 
SII employs prognostic value.

The three aforementioned groups identified SII to be 
prognostic of OS and PFS (7-9). However, there is limited 
evidence to suggest SII is predictive of treatment response, 
locoregional control, or distant control. It is notable that 
Tong et al. identified SII to be predictive of response to 
CRT (9). However, further description of this finding is 
lacking. Similarly, we did not find SII to be prognostic 
for extent of disease at diagnosis, locoregional control, or 
distant control. These findings may be consistent with the 
association of SII and patient mortality rather than disease 
control. Further investigation in a larger sample size is 
warranted.

Previous studies have hypothesized interaction 
between patient medications and infectious processes 
contributing to SII (14). We present the first evidence 
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Figure 2 Systemic immune-inflammation index (SII) of a cut-off 
of 1,266 was associated with an improved overall survival (P<0.001).

Figure 3 Systemic immune-inflammation index (SII) of a cut-off 
of 1,266 was associated with an improved disease-specific survival 
(P<0.001).

Figure 4 Systemic immune-inflammation index (SII) of a cut-off of 
1,266 was not statistically associated with an improved progression-
free survival (P=0.051).

1.0

0.8

0.6

0.4

0.2

0.0

D
is

ea
se

-s
pe

ci
fic

 s
ur

vi
va

l

Sll high
SIl low

0 12 24 36 48 60
Time (months)

Sll high
SIl low

1.0

0.8

0.6

0.4

0.2

0.0

P
ro

gr
es

si
on

-f
re

e 
su

rv
iv

al

0 12 24 36 48 60
Time (months)



Keit et al. Systemic inflammation and lung cancer

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(3):227 | http://dx.doi.org/10.21037/atm-20-6710

Page 12 of 14

that NSAIDs and statins are associated with a lower SII. 
Many studies have found an associated decreased risk of 
cancer development with use of NSAIDs or statins (24,25). 
NSAIDs reduce inflammation through the inhibition of 
the enzyme cyclooxygenase (COX) which thereby prevents 
prostaglandin production (26). Additionally, they have been 
found to augment both cellular and humoral immunity 
through the inhibition of NFκB (27,28). Statins have been 
found to decrease levels of C-reactive protein, interleukin 
6, serum amyloid A, and soluble intercellular adhesion 
molecule-1 (29,30). Further investigation is necessary to 
determine the therapeutic implications of NSAIDs and 
statins in improving outcomes through lowering SII.

Limitations of this study include its relatively small 
sample size and retrospective nature. As a retrospective 
study, it may lack sufficient power to detect meaningful 
associations. We were unable to control for selection bias 
in physician choice of treatment regiments. SII is a limited 
surrogate for patient inflammation as it was captured 
at a single time point. Lastly, the duration of treatment 
with NSAIDs and statins could not be determined and 
standardized. However, this adds to the increasing body 
of evidence correlating the role of systemic inflammation 
with lung cancer outcomes. Hence, notwithstanding the 
aforementioned limitations, these results warrant further 
investigation.

Conclusions

Here, we demonstrate that a low SII was associated with 
improved OS, DSS, and PFS rates in patients with stage 
III NSCLC undergoing definitive CRT. These findings 
serve as an external validation of the previously described 
findings of Berardi et al. with a similarly derived SII cut-
off, however, we additionally found that this was not 
significant for recurrent disease suggesting that SII may 
be prognostic for patient mortality rather than disease 
progression or response to treatment (8). We identified that 
NSAIDs and statin prescriptions may be associated with 
lower SII at diagnosis of NSCLC. Further investigation of 
the therapeutic potential of these agents in patients with an 
elevated SII in this setting may be warranted.
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