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ABSTRACT

Although various studies on predictive markers in the use of PD-1/PD-L1 inhibitors are in 
progress, only PD-L1 expression levels in tumor tissues are currently used. In the present 
study, we investigated whether baseline serum levels of IL-6 can predict the treatment 
response of patients with advanced non-small cell lung cancer (NSCLC) treated with PD-1/
PD-L1 inhibitors. In our cohort of 125 NSCLC patients, the objective response rate (ORR) 
and disease control rate (DCR) were significantly higher in those with low IL-6 (<13.1 pg/ml) 
than those with high IL-6 (ORR 33.9% vs. 11.1%, p=0.003; DCR 80.6% vs. 34.9%, p<0.001). 
The median progression-free survival was 6.3 months (95% confidence interval [CI], 3.9–8.7) 
in the low IL-6 group, significantly longer than in the high IL-6 group (1.9 months, 95% CI, 
1.6–2.2, p<0.001). The median overall survival in the low IL-6 group was significantly longer 
than in the high IL-6 group (not reached vs. 7.4 months, 95% CI, 4.8–10.0). Thus, baseline 
serum IL-6 levels could be a potential biomarker for predicting the efficacy and survival 
benefit of PD-1/PD-L1 inhibitors in NSCLC.
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INTRODUCTION

The survival of patients with advanced non-small cell lung cancer (NSCLC) has recently 
improved with the use of targeted agents and immune checkpoint inhibitors (ICIs), including 
nivolumab, pembrolizumab, and atezolizumab. These ICIs have shown favorable antitumor 
effects and duration of response as compared to cytotoxic chemotherapy. High expression of 
PD-L1 with a tumor proportion score (TPS) ≥50% can be a reliable biomarker of the response 
and survival of ICI treatment. However, the predictive power could be diminished among 
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patients with low (TPS 1%–49%) or no PD-L1 expression (TPS <1%) (1-4). Therefore, various 
studies have attempted to identify other potential biomarkers, such as tumor mutation 
burden (TMB), tumor-infiltrating lymphocytes (TILs), changes in peripheral blood CD8+ T 
cells, and immune cell repertoires (5-7). However, none of these candidate biomarkers are 
easily available in clinical practice (5).

In contrast to expectations, some patients experienced rapid cancer progression, called 
hyperprogressive disease, or severe immune-related adverse events (AEs), such as pneumonitis, 
hepatitis, and encephalitis, leading to the discontinuation of immunotherapy or death (8,9). 
Recently, low serum IL-6 levels at baseline were reported to be independent risk factors for 
immune-related AEs in patients treated with anti-CTLA4 inhibitors in melanoma (10). IL-6 
is a pro-inflammatory cytokine, and engagement of IL-6 receptors stimulates Janus kinase 
and STATs, which regulate cell proliferation and the expression of pro-inflammatory genes 
(11). Several studies have shown that serum IL-6 levels are associated with tumor stage, size, 
metastasis, and survival in various cancers (12-15). Serum IL-6 levels are elevated in NSCLC 
patients compared to normal controls (16) and have been reported to be a prognostic factor for 
worse overall survival (OS) in NSCLC patients undergoing chemotherapy (17).

Despite the results of previous studies, the application of serum IL-6 levels in clinical practice 
are limited to inflammatory or infectious diseases. In addition, no study has examined 
the predictive value of circulating IL-6 levels in patients with NSCLC treated with ICIs. In 
the present study, we investigated baseline serum IL-6 levels as a predictive marker of the 
therapeutic effects of PD-1/PD-L1 inhibitors in patients with advanced NSCLC.

MATERIALS AND METHODS

Patients and treatment
This study included patients with advanced NSCLC who were treated with PD-1/PD-L1 
inhibitors at Chungnam National University Hospital (CNUH) and Chonnam National 
University Hwasun Hospital (CNUHH) from January 2018 to March 2019. Patients were given 
intravenous nivolumab (3 mg per kilogram of body weight every 2 wk), pembrolizumab (2 mg 
per kilogram of body weight every 3 wk in previously treated patients and 200 mg in previously 
untreated patients), or atezolizumab (1,200 mg every 3 wk). Treatment was continued until 
the patient experienced serious AEs, had confirmed investigator-assessed disease progression, 
or withdrew informed consent. Patients who the investigator expected to experience clinical 
benefit could continue treatment beyond radiological disease progression.

This study was conducted in accordance with the Declaration of Helsinki and Good Clinical 
Practice guidelines, and was approved by the Institutional Review Board of each institution 
(2018-01-059 at Chungnam National University Hospital and CNUHH-2019-108 at Chonnam 
National University Hwasun Hospital). All patients were required to provide written informed 
consent before participating in this study.

PD-L1 expression
PD-L1 expression was assessed by qualitative immunohistochemical (IHC) staining using 
the in vitro diagnostic PD-L1 IHC 22C3 pharmDx test (Agilent Technologies, Santa Clara, 
CA, USA) on the Dako Autostainer (Dako, Carpinteria, CA, USA) and PD-L1 IHC SP263 test 
on the Ventana BenchMark platform (Ventana Medical Systems, Tucson, AZ, USA). The 
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percentage of immunoreactive tumor cells was quantified according to the manufacturer's 
recommendations. Cancer cells were considered positive when any cell membrane staining 
was present, ignoring pure cytoplasmic immunoreactions. Staining of immune cells was 
also disregarded. PD-L1 protein expression was determined based on the percentage of 
viable tumor cells showing partial or complete membrane staining (TPS) (18). We designed 
3 categories of PD-L1 expression according to TPS cut-offs of 1% and 50%: no (<1%), low 
(1%–49%), and high (≥50%) PD-L1 expression. The classification of subgroups according to 
PD-L1 expression was based on the results of the 22C3 pharmDx assay, and patients without 
22C3 pharmDx assay results were classified based on the SP263 assay.

Serum IL-6 levels
Serum IL-6 levels were measured using the Elecsys IL-6 kit (Roche Diagnostics, Mannheim, 
Germany) on the electrochemiluminescence-based COBAS e602 (Roche Diagnostics) in a clinical 
laboratory at CNUH. The measurement range of the Elecsys IL-6 kit is 1.5-5,000 pg/ml, and the 
reference range is up to 7 pg/ml (95th percentile in normal healthy controls). The intra-assay 
coefficient of variation (CV) of the kit is less than 6.0% and the inter-assay CV less than 8.5%.

Blood samples were obtained from patients immediately before the administration of ICIs, 
and the test was performed as soon as possible. Serum samples obtained at CNUHH were 
separated within 2 h of blood collection on day 1 before initiation of ICI treatment, stored in a 
deep freezer, and transferred to a central lab in CNUH for testing.

Treatment response and survival analysis
A response assessment with computed tomography was performed every 3 cycles for patients 
treated with pembrolizumab or atezolizumab, and every 4 cycles for patients treated with 
nivolumab. The response to ICI treatment was assessed based on the Response Evaluation 
Criteria in Solid Tumors version 1.1. Clinical benefit was defined using the disease control 
rate (DCR), including partial response and stable disease.

Progression-free survival (PFS) was defined as the time from the date of the first ICI 
treatment to the date of documented progression or death from any cause. OS was measured 
from the date of the first ICI treatment to the date of death or the last day of follow-up.

Statistical analysis
To calculate the sensitivity and specificity of biomarkers, conventional receiver-operating 
characteristic (ROC) curves were generated and the area under the curve (AUC) calculated. 
The optimal cut-off value was determined as the point at which the Youden index was 
maximized by the ROC curve. Chi-squared and independent t-tests were used to analyze 
differences in patients' clinicopathological data. Survival was estimated using the Kaplan-
Meier method and survival rates compared using the log-rank test. The p<0.05 was 
considered significant. SPSS version 22 (IBM Corp., Armonk, NY, USA) and MedCalc (version 
19) were used for all statistical analyses.

RESULTS

Patient baseline characteristics
From January 2018 to March 2019, a total of 125 patients were enrolled in the study: 54 
patients at CNUH and 71 patients at CNUHH. The baseline characteristics and efficacy 
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outcomes of ICI treatment are summarized in Table 1. The mean age was 67.5±8.9 years, and 
most patients were male and former/current smokers. The major histological types were 
adenocarcinoma (51.2%) and squamous cell carcinoma (40.8%). Most patients had stage IV 
NSCLC and had received at least one previous systemic treatment. A total of 35.2% (44/125) 
of patients had no/low expression of PD-L1, and 64.8% (81/125) of patients had high PD-L1 
expression. The objective response rate (ORR) to ICI treatment in all patients was 22.4% 
(28/125) and the DCR was 57.6% (72/125).

Predictive value of baseline serum IL-6 levels
The distribution of the baseline serum IL-6 levels among the patient population is shown 
in Fig. 1A. The median value was 13.5 pg/ml. The scatter plot of individual serum IL-6 levels 
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Table 1. Baseline characteristics and efficacy outcomes in all patients (n=125)
Variable Value
Age (yr) 67.5±8.9
Sex

Male 99 (79.2)
Female 26 (20.8)

Smoking status
Never 33 (26.4)
Former/current 92 (73.6)

Disease stage at diagnosis
IIIA 1 (0.8)
IIIB 13 (10.4)
IIIC 6 (4.8)
IVA 51 (40.8)
IVB 54 (43.2)

Histology
Adenocarcinoma 64 (51.2)
Squamous 51 (40.8)
Other* 10 (8.0)

EGFR
Wild-type 116 (92.8)
Mutant 9 (7.2)

ALK rearrangement
Negative 119 (95.2)
Positive 6 (4.8)

PD-L1 expression†

No (TPS <1%) 13 (10.4)
Low (TPS 1%–49%) 31 (24.8)
High (TPS ≥50%) 81 (64.8)

No. of prior regimens
0 9 (7.2)
1 80 (64.0)
≥2 36 (28.8)

Agent
Nivolumab 45 (36.0)
Pembrolizumab 65 (52.0)
Atezolizumab 15 (12.0)

Response to treatment
PR 28 (22.4)
SD 44 (35.2)
PD 53 (42.4)

Data are given as mean±standard deviation or number of patients (%).
EGFR, epidermal growth factor receptor; ALK, anaplastic lymphoma kinase; PR, partial response; SD, stable 
disease; PD, progression disease.
*One adenosquamous, 3 large cell, one large cell neuroendocrine, 5 non-small cell lung cancer not otherwise 
specified; †The classification of subgroups according to PD-L1 expression was based on the results of the 22C3 
pharmDx assay, and patients without 22C3 pharmDx assay results were classified based on the SP263 assay.

https://immunenetwork.org


in all patients is shown in Fig. 1B. In the ROC curve for distinguishing patients with disease 
control from the total population, the AUC for IL-6 was 0.731 (p<0.001) based on a 13.1 pg/ml 
cut-off (Fig. 1C). The AUC was 0.820 (p<0.001) based on the same cut-offs in patients with no 
or low PD-L1 expression, which exhibited higher sensitivity and specificity than in the total 
population (Fig. 1D). The AUC was 0.638 (p=0.036) based on the same cut-offs in patients 
with high PD-L1 expression, which represents lower sensitivity and specificity than in the 
total population (Fig. 1E). In the ROC curve for disease control, the AUC for PD-L1 expression 
level, which is currently used as a predictive marker, was 0.586 (p=0.100) based on a 10% 
cut-off (Fig. 1F).

Clinical outcomes according to serum IL-6 levels
Based on the cut-off value for baseline IL-6 determined by the ROC curve analysis (13.1 pg/
ml), all patients were classified as low IL-6 (62 patients) or high IL-6 (63 patients). Baseline 
characteristics (age, sex, disease stage, PD-L1 expression, histological type, number of prior 
regimens, and type of agents) were not significantly different between the 2 groups (Table 2). 
The ORR of the low IL-6 group was 33.9%, which is significantly higher than the ORR in the 
high IL-6 group (11.1%, p=0.003), and the DCR of the low IL-6 group was 80.6%, which is 
significantly higher than the DCR in the high IL-6 group (34.9%, p<0.001).

Subgroup analysis was performed in patients based on PD-L1 expression. Eighty-one patients 
with high PD-L1 expression were classified according to the same IL-6 cut-off criteria: 43 
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Figure 1. Predictive value of serum IL-6 in lung cancer patients treated with PD-1/PD-L1 inhibitors. (A) Histogram of serum IL-6 levels in all patients. (B) Scatter 
plot of individual serum IL-6 levels in all patients. (C) The AUC for IL-6 was 0.731 (p<0.001) based on a 13.1 pg/ml cut-off in the ROC curve for distinguishing 
patients with disease control from the total population (n=125). (D) The AUC for IL-6 was 0.820 (p<0.001) based on a 13.1 pg/ml cut-off in the ROC curve for the 
DCR in patients with no or low PD-L1 expression (n=44). (E) The AUC for IL-6 was 0.638 (p=0.036) based on a 13.1 pg/ml cut-off in the ROC curve for the DCR in 
patients with high PD-L1 expression (n=81). (F) The AUC for PD-L1 expression was 0.586 (p=0.100) based on a 10% cut-off for PD-L1 in the ROC curve for the DCR 
in all patients (n=125).
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patients in the low IL-6 group and 38 patients in the high IL-6 group. The ORR and DCR were 
significantly higher in the low IL-6 group than the high IL-6 group (p=0.045 and p=0.002, 
respectively). Forty-four patients with no or low PD-L1 expression were classified according 
to the same IL-6 cut-off criteria: 19 patients in the low IL-6 group and 25 patients in the high 
IL-6 group. The ORR and DCR were significantly higher in the low IL-6 group than the high 
IL-6 group (p=0.033 and p<0.001, respectively). These differences were more prominent than 
in the total population and high PD-L1 group (Table 2).

Survival analysis according to serum IL-6 levels
The median PFS of the low IL-6 group was 6.3 months (95% confidence interval [CI], 
3.9–8.7), which is significantly longer than the PFS in the high IL-6 group (1.9 months, 
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Table 2. Baseline characteristics and clinical outcomes according to baseline serum IL-6 level
Variable Total patients (n=125) No/low PD-L1 group (n=44) High PD-L1 group (n=81)

Low IL-6 (n=62) High IL-6 (n=63) p-value Low IL-6 (n=19) High IL-6 (n=25) p-value Low IL-6 (n=43) High IL-6 (n=38) p-value
Age (yr) 68.7±7.6 66.3±9.9 0.123 69.0±6.7 65.3±8.4 0.129 68.6±8.0 66.9±10.9 0.423
Sex 0.192 0.620 0.263

Male 46 (74.2) 53 (84.1) 14 (73.7) 20 (80.0) 32 (74.4) 33 (86.8)
Female 16 (25.8) 10 (15.9) 5 (26.3) 5 (20.0) 11 (25.6) 5 (13.2)

Smoking status 0.160 0.214 0.347
Never 20 (32.3) 13 (20.6) 7 (36.8) 5 (20.0) 13 (30.2) 8 (21.1)
Former/current 42 (67.7) 50 (79.4) 12 (63.2) 20 (80.0) 30 (69.8) 30 (78.9)

Disease stage at diagnosis 0.111 0.024 0.546
IIIA 1 (1.6) 0 (0.0) 0 (0.0) 0 (0.0) 1 (2.3) 0 (0.0)
IIIB 9 (14.5) 4 (6.3) 3 (15.8) 0 (0.0) 6 (14.0) 4 (10.5)
IIIC 3 (4.8) 3 (4.8) 0 (0.0) 2 (8.0) 3 (7.0) 1 (2.6)
IVA 29 (46.8) 22 (34.9) 10 (52.6) 7 (28.0) 19 (44.2) 15 (39.5)
IVB 20 (32.3) 34 (54.0) 6 (31.6) 16 (64.0) 14 (32.6) 18 (47.4)

Histology 0.173 0.473 0.028
Adenocarcinoma 33 (53.2) 31 (49.2) 9 (47.4) 14 (56.0) 24 (55.8) 17 (44.7)
Squamous 27 (43.5) 24 (38.1) 9 (47.4) 11 (44.0) 18 (41.9) 13 (34.2)
Other* 2 (3.2) 8 (12.7) 1 (5.3) 0 (0.0) 1 (2.3) 8 (21.1)

PD-L1 expression† 0.518
No (TPS <1%) 5 (8.1) 8 (12.7) 5 (26.3) 8 (32.0) 0.682 - - -
Low (TPS 1%–49%) 14 (22.6) 17 (27.0) 14 (73.7) 17 (68.0) - - -
High (TPS ≥50%) 43 (69.4) 38 (60.3) - - - - - -

No. of prior regimens 0.115 0.052 0.359
0 6 (9.7) 3 (4.8) 0 (0.0) 1 (4.0) 6 (14.0) 2 (5.3)
1 43 (69.4) 37 (58.7) 17 (89.5) 14 (56.0) 26 (60.5) 23 (60.5)
≥2 13 (21.0) 23 (36.5) 2 (10.5) 10 (40.0) 11 (25.6) 13 (34.2)

Agent 0.279 0.793 0.565
Nivolumab 21 (33.9) 24 (38.1) 15 (78.9) 18 (72.0) 6 (14.0) 6 (15.8)
Pembrolizumab 36 (58.1) 29 (46.0) 1 (5.3) 1 (4.0) 35 (81.4) 28 (73.7)
Atezolizumab 5 (8.1) 10 (15.9) 3 (15.8) 6 (24.0) 2 (4.7) 4 (10.5)

Response
PR 21 (33.9) 7 (11.1) <0.001 5 (26.3) 1 (4.0) <0.001 16 (37.2) 6 (15.8) 0.005
SD 29 (46.8) 15 (23.8) 11 (57.9) 4 (16.0) 18 (41.9) 11 (28.9)
PD 12 (19.4) 41 (65.1) 3 (15.8) 20 (80.0) 9 (20.9) 21 (55.3)
ORR 21 (33.9) 7 (11.1) 0.003 5 (26.3) 1 (4.0) 0.033 16 (37.2) 6 (15.8) 0.045
DCR 50 (80.6) 22 (34.9) <0.001 16 (84.2) 5 (20.0) <0.001 34 (79.1) 17 (44.7) 0.002

AEs
Immune-related 17 (27.4) 14 (22.2) 0.540 4 (21.1) 7 (28.0) 0.731 13 (30.2) 7 (18.4) 0.303
Severe immune-related 11 (17.7) 10 (15.9) 0.815 3 (15.8) 5 (20.0) 1.000 8 (18.6) 5 (13.2) 0.558

Data are given as mean±standard deviation or number of patients (%).
PR, partial response; SD, stable disease; PD, progressive disease.
*One adenosquamous, 3 large cell, one large cell neuroendocrine, 5 non-small cell lung cancer NSCLC not otherwise specified; †The classification of subgroups 
according to PD-L1 expression was based on the results of the 22C3 pharmDx assay, and patients without 22C3 pharmDx assay results were classified based on 
the SP263 assay.
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95% CI, 1.6–2.2, p<0.001; Fig. 2A). In the subgroup analysis of patients with no/low PD-L1 
expression, the median PFS of the low IL-6 group was 5.4 months (95% CI, 4.0–6.8), which 
is significantly longer than the PFS in the high IL-6 group (1.2 months, 95% CI, 1.0–1.4, 
p<0.001; Fig. 2B). Among patients with high PD-L1 expression, the median PFS of the low 
IL-6 group was 6.5 months (95% CI, 3.9–9.1), which is significantly longer than the PFS in the 
high IL-6 group (2.6 months, 95% CI, 0.3–4.9, p=0.021; Fig. 2C).

The median OS of patients in the low IL-6 group was significantly longer than the OS in 
the high IL-6 group (not reached vs. 7.4 months, 95% CI, 4.8–10.0, p<0.001; Fig. 2D). In 
the subgroup analysis of patients with no/low PD-L1 expression, the median OS of the low 
IL-6 group was significantly longer than the OS in the high IL-6 group (not reached vs. 2.9 
months, 95% CI, 2.2–3.6, p<0.001; Fig. 2E). In patients with high PD-L1 expression, we 
found no significant difference in OS between the low IL-6 and high IL-6 groups (not reached 
vs. 16.9 months, 95% CI, 8.1–25.7, p=0.093; Fig. 2F).
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Figure 2. Survival analysis according to the baseline serum IL-6 level in lung cancer patients treated with PD-1/PD-L1 inhibitors. (A) PFS in all patients (n=125). 
The median PFS of the low IL-6 group was 6.3 months (95% CI, 3.9–8.7), which is significantly longer than the PFS in the high IL-6 group (1.9 months, 95% CI, 
1.6–2.2, p<0.001). (B) PFS in the no/low PD-L1 group (n=44). The median PFS of the low IL-6 group was 5.4 months (95% CI, 4.0–6.8), which is significantly longer 
than the PFS in the high IL-6 group (1.2 months, 95% CI, 1.0–1.4, p<0.001). (C) PFS in the high PD-L1 group (n=81). The median PFS of the low IL-6 group was 
6.5 months (95% CI, 3.9–9.1), which is significantly longer than the PFS in the high IL-6 group (2.6 months, 95% CI, 0.3–4.9, p=0.021). (D) OS in total patients 
(n=125). The median OS of patients in the low IL-6 group was significantly longer than the OS in the high IL-6 group (not reached vs. 7.4 months, 95% CI, 4.8–10.0, 
p<0.001). (E) OS in the no/low PD-L1 group (n=44). The median OS of the low IL-6 group was significantly longer than the OS in the high IL-6 group (not reached 
vs. 2.9 months, 95% CI, 2.2–3.6, p<0.001). (F) OS in the high PD-L1 group (n=81). We found no significant difference in OS between the low IL-6 and high IL-6 
groups (not reached vs. 16.9 months, 95% CI, 8.1–25.7, p=0.093).
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DISCUSSION

This is the first study to demonstrate that baseline levels of circulating IL-6 can be a potential 
marker for predicting the response and survival after ICI treatment in advanced NSCLC 
patients. Serum IL-6 levels have been identified as a prognostic factor for poor outcomes 
in various cancers, but little is known about their value in immunotherapy. In this study, 
baseline serum IL-6 levels were found to be a biomarker with high sensitivity and specificity 
for predicting the clinical benefit of ICI treatment, especially in advanced NSCLC patients 
with no/low PD-L1 expression. In addition, baseline serum IL-6 levels are better predictors 
in response to PD-l/PD-L1 inhibitors than PD-L1 expression levels in tumor tissue, which are 
conventionally used in the clinic.

ICIs have led to significant paradigm changes in the treatment of NSCLC, but a lack of a clear 
biomarker that can predict the efficacy of ICIs is still an unmet need in clinical settings. High 
PD-L1 expression in tumor tissues has been identified as predictive of a favorable outcome of 
ICI treatment, but the predictive power is very low in patients with no or low PD-L1 expression. 
PD-L1 IHC as a predictive and prognostic biomarker has limitations due to tumor heterogeneity 
and sampling variability (19,20). TIL density is a tumor microenvironment-related biomarker 
associated with a clinical benefit of ICIs, but its predictive power is not satisfactory (21). 
The TMB is a tumor intrinsic feature-related biomarker, and several studies have shown that 
it significantly correlates with the ORR and survival of ICI treatment, regardless of PD-L1 
expression (22,23). However, tissue biopsy for a single tumor site does not fully represent 
the global landscape of clonal mutations (24), and tissue TMB still has limitations in clinical 
applications due to various testing methods and unclear cut-offs (25-27). Several studies have 
shown that blood-based biomarkers, such as peripheral immune cells, neutrophil/lymphocyte 
ratios, and peripheral cytokines, are associated with the treatment response to ICIs. However, 
the majority of candidates are under investigation and require validation (6,7,28).

Cytokine profiles in the peripheral blood can reflect the systemic immune conditions of patients. 
Systemic inflammation clearly affects the efficacy of immunotherapy in cancer patients (29). 
In advanced melanoma patients, pre-treatment serum levels of interferon-gamma, IL-6, and 
IL-10 are significantly higher in responders than in non-responders (28), and high IL-6 levels at 
baseline have been associated with resistance to ipilimumab treatment in small cell lung cancer 
patients (30). Although changes in serum IL-8 levels after treatment predicted the response 
to anti-PD-1 treatment, baseline serum IL-6 and IL-8 levels do not differ significantly between 
responders and non-responders (31). That previous study was performed on patients treated 
with PD-1 inhibitor, the same drug used in the present study, but the main target disease was 
malignant melanoma, and a very small number of NSCLC patients were included. Even with 
the same drug, predictive factors for the treatment response may be different depending on the 
type of cancer. In the present study, we confirmed that the treatment response and survival were 
significantly different based on baseline serum IL-6 levels in a larger number of NSCLC patients. 
Increased IL-6 signaling in the tumor microenvironment induces STAT3 activation, which 
inhibits Th1 cell activation by suppressing MHC class II expression in dendritic cells (12,32-34). 
Based on this mechanism, several murine model studies have demonstrated that IL-6 is involved 
in ICI resistance in pancreatic cancer and hepatocellular carcinoma, and a combination of IL-6 
blockade and anti-PD-L1 blocking antibody is more effective than each treatment (35,36).

This study has some limitations. First, the basic mechanism underlying the correlation 
between baseline serum IL-6 levels and treatment response has not been established. 
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Additional experimental studies are needed to determine why the efficacy of immune 
checkpoint blockade is low when the levels of circulating IL-6 are elevated. Second, the 
number of patients involved in this study was not enough to come to a definitive conclusion, 
and serum IL-6 levels were not validated in an independent validation cohort. Thus, our 
results must be further validated in larger cohorts.

Serum IL-6 levels can easily be tested in a short period of time with a small volume of blood. 
In this study, we found that the baseline serum IL-6 level is associated with clinical benefit 
and significantly longer PFS and OS in NSCLC patients treated with ICIs, especially in 
patients with no or low PD-L1 expression. In conclusion, serum IL-6 could be a potential 
biomarker to predict the efficacy and survival benefit of immunotherapy in NSCLC patients.
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