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Background: Lung cancer, especially non-small cell lung cancer (NSCLC), poses a significant global 
health challenge due to its high prevalence and poor prognosis despite treatment advancements, including 
immunotherapy. While programmed death-ligand 1 (PD-L1) expression is a commonly used biomarker, its 
limitations justify exploration of alternative markers like the neutrophil-to-lymphocyte ratio (NLR), absolute 
neutrophil count (ANC) and derived NLR (dNLR). This retrospective study aims to directly compare NLR, 
ANC and dNLR as predictive biomarkers in first-line NSCLC immunotherapy, shedding light on their 
prognostic implications and potential clinical utility.
Methods: This retrospective single-center study included 70 consecutive patients diagnosed with metastatic 
NSCLC, treated in first-line with immune checkpoint inhibitors (ICIs) between September 2015 and March 
2023 at the University Hospital of Reims, France. Baseline clinical characteristics and hematological values 
were collected, and survival analysis, including progression-free survival (PFS) and overall survival (OS), was 
performed based on RECIST (Response Evaluation Criteria in Solid Tumors) criteria. NLR and dNLR were 
calculated, and their predictive performances were assessed.
Results: Baseline characteristics revealed a median age of 65.5 years, predominantly adenocarcinoma 
histology (82.9%), and high PD-L1 expression (≥50%) in 61.4% of cases. Neither NLR, ANC nor dNLR 
showed significant associations with known clinical outcome influencers like age, PD-L1 expression, or 
performance status, but dNLR correlated significantly with initial response (P=0.02). While NLR ≥5 was 
significantly associated with shorter PFS and OS (P=0.03 and P<0.001, respectively), dNLR >2.5 (P=0.008) 
or ANC >7.5 (P=0.02) showed significance in predicting poorer OS only. Optimal cut-off values were 
determined as 5.0 for NLR [area under the curve (AUC) =0.570], 9.00 for ANC (AUC =0.683) and 2.496 for 
dNLR (AUC =0.610) for OS prediction. Cox regressions revealed no significant association between either 
biomarker and clinical or histological cofactors. Subgroup analyses suggested NLR’s predictive consistency 
across various subgroups, whereas dNLR and ANC showed limited performance. Both biomarkers 
demonstrated significant association with OS in patients exposed to ICI alone, but not with chemotherapy 
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Introduction

Background

Lung cancer remains a significant global health burden, 
with its prevalence continuing to rise, accounting for  
2.2 million new cases in 2020 (1). Among the various 
histological types, non-small cell lung cancer (NSCLC) 
predominates, comprising 80% of cases. Unfortunately, 
NSCLC i s  o f ten  d iagnosed  a t  advanced  s t ages , 
contributing to its poor prognosis (2). In recent decade, 
the treatment landscape for advanced and metastatic 
NSCLC has witnessed a paradigm shift with the advent of 
immunotherapy, particularly immune checkpoint inhibitors 
(ICIs). These monoclonal antibodies, by targeting 
immune checkpoints such as programmed death-1 (PD-

1)/programmed death-ligand 1 (PD-L1), unleash the host 
immune response against tumor cells, leading to potential 
durable clinical responses (3).

Despite the transformative impact of immunotherapy 
on NSCLC management, the selection of patients who will 
benefit the most remains a clinical challenge (4). Currently, 
PD-L1 expression assessed via immunohistochemistry serves 
as the most utilized biomarker for predicting immunotherapy 
response. However, its limitations, including incomplete 
prediction and inter-assay variability, underscore the need 
for alternative predictive biomarkers (5-7).

Rationale and knowledge gap

While several proposed biomarkers such as tumor 
mutational  burden (TMB) and tumor infi l trating 
lymphocytes (TILs) necessitate invasive tissue management 
for assessment, there is a special interest for serum-based 
markers due to their cost-effectiveness and ease of use (5).  
Among these emerging biomarkers ,  the systemic 
inflammatory response, reflected by parameters such 
as the neutrophil-to-lymphocyte ratio (NLR), absolute 
neutrophil count (ANC) and derived NLR (dNLR), has 
gained significant interest (8). Elevated levels of NLR, 
ANC and dNLR have consistently been associated with 
poor clinical outcomes, impacting both progression-free 
survival (PFS) and overall survival (OS) (9-13). These 
markers have also been integrated into composite score, 
such as the systemic immune inflammatory index (SII) 
(14,15), lung immune prognostic index (LIPI) (16), Lung 
Immune Therapy Evaluation (LITE) (17) or lung immuno-
oncology prognostic score (LIPS-3) (18), underscoring 
their significant potential. Despite their potential, the 
incorporation of NLR, ANC and dNLR into clinical 
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practice has been hampered by inconsistent threshold values 
across studies. Indeed, the thresholds for NLR vary in the 
literature from 2.8 to 5. There is also a large variation in the 
proposed thresholds for dNLR, ranging from 2.2 to 3.8 or 
ANC ranging from 5 to 7.5 (19). 

Moreover, while several studies have individually 
investigated the prognostic significance of NLR and dNLR, 
a direct comparison between these two biomarkers in 
the context of NSCLC immunotherapy remains lacking. 
Notably, the hypothesis suggesting dNLR as a more 
comprehensive reflection of tumor inflammation due to its 
inclusion of all white blood cell (WBC) subtypes, including 
monocytes (10), underscores the importance of such a 
comparative analysis. In addition to individual biomarker 
analyses, the majority of studies focused on populations at 
the metastatic stage receiving immunotherapy alone (10,20), 
with limited investigation into the context of combining 
immunotherapy with chemotherapy.

Objective

Therefore, the primary objective of this retrospective study 
was to bridge this gap by directly comparing NLR, ANC 
and dNLR as predictive biomarkers in the context of first-
line immunotherapy for NSCLC. By utilizing the most 
commonly proposed cut-off values for each biomarker, we 
aimed to elucidate their respective prognostic implications 
and potential utility in guiding treatment decisions.

Through this investigation, we seek to contribute 
valuable insights into the predictive value of NLR, ANC 
and dNLR, aiding in the optimization of personalized 
treatment approaches for patients with advanced NSCLC 
undergoing immunotherapy. We present this article in 
accordance with the TRIPOD checklist (available at https://
tlcr.amegroups.com/article/view/10.21037/tlcr-24-808/rc). 

Methods

Patients’ selection 

A total of 70 patients diagnosed with metastatic NSCLC 
without actionable genetic alterations (AGAs) treated 
with first line immunotherapy (either as monotherapy or 
combined with chemotherapy) between September 2015 
and March 2023 were included in this retrospective single-
center study conducted at the University Hospital of Reims, 
France. 

The inclusion criteria were as follows: (I) patients aged 

18 years and above, with metastatic NSCLC treated at 
the University Hospital of Reims (France); (II) first line 
treatment by immunotherapy (monotherapy or combined 
with chemotherapy); (III) availability of clinical data and 
hematological values before pre-immunotherapy treatment. 
Exclusion criteria were: (I) histology inconsistent with 
NSCLC; (II) NSCLC with AGAs.

Information regarding baseline clinical characteristics, 
including age, gender, Eastern Cooperative Oncology 
Group-performance status (ECOG-PS), histology, TNM 
(tumor-node-metastasis) stage derived from pre-therapeutic 
positron emission tomography/computed tomography 
(PET/CT) scans, and smoking status, along with PD-L1 
tumor proportion score (TPS), initiation date of the first 
treatment course, treatment line, specific ICI administered, 
initial follow-up date, and either the date of mortality or 
the most recent contact, were extracted from the patients’ 
medical records.

Survival analysis 

For all included patients, comprehensive clinical and 
biological data were collected prior to the initiation of 
immunotherapy. In accordance with good clinical practice, 
immunotherapy was thereafter continued until progression, 
or toxicity, occurred. PFS was defined as the duration from 
the first cycle of treatment until either disease progression 
(as determined by CT scan) or death/last follow-up. OS 
was calculated as the period between the first treatment 
cycle and death or last follow-up. Assessment of treatment 
response relied on the RECIST (Response Evaluation 
Criteria in Solid Tumors) criteria, specifically RECIST 1.1 
as outlined by Eisenhauer 2009 RECIST 1.1 (21). Complete 
response (CR) was defined as the disappearance of all target 
lesions, while partial response (PR) was characterized by a 
reduction of 30% or more in the total sum of the diameters 
of target lesions. Progressive disease (PD) was identified by 
a 20% or more increase in the total sum of the diameters 
of target lesions. Stable disease (SD) was documented for 
patients whose tumors did not exhibit sufficient shrinkage to 
meet the criteria for PR or sufficient growth to qualify for 
PD. In instances where CT evaluation was not feasible due 
to rapid disease progression or deterioration in the patient’s 
clinical condition, assessment of response was conducted 
through clinical and laboratory evaluations. These patients 
were thus analyzed for OS but were excluded from the PFS 
analysis per-RECIST.

https://tlcr.amegroups.com/article/view/10.21037/tlcr-24-808/rc
https://tlcr.amegroups.com/article/view/10.21037/tlcr-24-808/rc
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NLR, ANC and dNLR assessments

To assess NLR and dNLR ratios, we used the patient’s 
biology performed a few days before the start  of 
immunotherapy or chemo-immunotherapy, including 
hematological  parameters  [WBC count,  absolute 
lymphocyte count (ALC), ANC]. NLR and dNLR were 
calculated as follows, respectively: NLR = ANC/ALC; 
dNLR = ANC/(WBC − ALC). Cuts off values used were 
5 for NLR, 7.5 for ANC and 2.5 for dNLR based on 
literature analysis (19). Optimal cut-off values were assessed 
by receiver operating characteristic (ROC) analysis for both 
NLR, ANC and dNLR concerning PFS and OS.

Statistical analysis 

The data were presented as median and range or counts 
and percentages for quantitative and qualitative variables, 
respectively. Associations between features were examined 
using the Fisher test. Quantitative data underwent analysis 
using non-parametric tests (Mann-Whitney or Kruskal-
Wallis as appropriate) to assess significance across different 
conditions. Survival analysis was conducted using the 
Kaplan-Meier method and Cox regression as appropriate. 
According to the collinearity between NLR and dNLR 
(r=0.556, P<0.001), multivariate regression models were 
treated separately. The variables with a P value <0.10 in 
univariate analysis were integrated into multivariate models. 
In all exploratory analyses, results with a two-sided P value 
of ≤0.05 were considered significant. XLSTAT software 
(version 2022.4.1, Addinsoft Company, Paris, France) was 
employed for data analysis and formatting. 

Ethical consideration

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by institutional committee board of University 
Hospital of Reims’ data protection departments (No. 
MR004160420221). In accordance with French law, an 
information notice was sent to all patients to fulfill the 
requirements for non-opposition.

Results

Patient’s characteristics 

Among 230 patients treated with ICI between September 
2015 and March 2023, 71 patients were eligible based on 

exclusion and inclusion criteria. Following the screening 
of these 71 patients (Figure 1), one patient was excluded 
due to chronic lymphocytic leukaemia, which impaired the 
interpretation of WBC counts. Thirty-two patients were 
treated with ICI alone, while 38 patients received chemo-
immunotherapy as first-line treatment. Baseline patient 
characteristics are detailed in Table 1. 

The median age was 65.5 (range, 40–88) years, 
comprising 47 men and 23 women. PD-L1 expression was 
high (i.e., TPS ≥50%) in 61.4% of cases. Most patients 
had adenocarcinoma (82.9%); non-squamous non-
adenocarcinoma cases included two cases of undifferentiated 
lung carcinoma and one case of pleomorphic carcinoma. 
Central nervous system (CNS) metastasis and liver 
metastasis accounted for 14.3% and 11.4% of cases, 
respectively. Among adenocarcinoma, KRAS and STK11 
mutations were observed in 24 patients (41.4%), and 15.5%, 
respectively.

Clinical associations with NLR, ANC or dNLR 

We initially analyzed potential associations between NLR, 
ANC or dNLR and cofactors known to influence clinical 
outcomes, including age, PD-L1 expression, or ECOG-PS. 
Neither NLR, dNLR nor ANC showed any associations 
with the evaluated cofactors (Table 2). 

However, dNLR was significantly associated with 
response at the first re-evaluation (P=0.02), with a similar 
trend observed for the best tumoral response (P=0.06).

Subsequently, we investigated the predictive capabilities 
of NLR, ANC and dNLR for patients diagnosed with 
NSCLC who underwent first-line immunotherapy. We 
evaluated the potential prognostic significance of each 
biomarker individually for both PFS and OS. Patients with 
NLR ≥5 experienced significantly lower PFS compared to 
those with NLR <5 (P=0.03) (Figure 2A) and poorer OS 
(P<0.001, Figure 2B). Conversely, a high dNLR (defined 
by a cutoff ≥2.5) did not demonstrate significance in 
identifying patients with poorer PFS among those receiving 
first-line immunotherapy (P=0.11) (Figure 2C) whereas 
a high dNLR was associated with poorer OS (P=0.008,  
Figure 2D). Similarly, an elevated ANC (≥7.5) also failed 
to identify patients with poor PFS (P=0.37) (Figure 2E) 
whereas a high ANC was associated with poorer OS (P=0.02, 
Figure 2F). These preliminary findings suggest that the 
NLR cut-off of 5 appears relevant as anticipated, whereas 
the expected significance for the dNLR cut-off of 2.5 or the 
ANC cut-off of 7.5 may be more limited.
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Determination of optimal cut-off values for NLR, ANC 
and dNLR

To address potential biases associated with the chosen cut-
off values, we conducted comparisons using alternative 
cut-offs for NLR and dNLR. In our previous analyses, we 
utilized cut-off values commonly reported in the literature 
[5 for NLR, 2.5 for dNLR and 7.5 for ANC (19)]. Patients 
were categorized into three groups based on their baseline 
first and third quartiles for NLR (<2.5; 2.5–7; >7), dNLR 
(<1.5; 1.5–3.5; >3.5) or ANC (<3; 3–8; >8) levels, allowing 
for a comprehensive exploration of their survival trends 
(Figure 3). For NLR, we observed a distribution comprising 
three distinct curves with an effect inversely proportional 
to OS (NLR <2.5 vs. NLR 2.5–7.0: P=0.003). While this 
trend was not significantly evident for dNLR, there was 
a suggestive trend (P=0.07) indicating lower efficacy in 

predicting clinical outcomes with the dNLR variable. 
Similarly, for ANC, a global effect inversely proportional 
to OS was also observed (P=0.01), although the curves 
overlapped considerably for patient groups with ANC 
<3 and ANC between 3 and 8, indicating lower efficacy 
in predicting clinical outcomes with the ANC variable 
compared to NLR, where distinct and non-overlapping 
curves allowed for a clearer stratification of patient 
outcomes.

Using the ROC method, we determined optimal cut-off 
values. Interestingly, the optimal cut-off value for NLR to 
predict PFS was 5.0, as previously proposed [area under the 
curve (AUC) =0.570]. For dNLR, the optimal cut-off value 
to predict PFS was 1.786 but did not achieve statistical 
significance (AUC =0.552, P=0.41) while for ANC, the 
optimal cut-off value was 11.060, also without statistical 

Figure 1 CONSORT diagram outlining the patient recruitment process for the study. ALKt, anaplastic lymphoma kinase translocation; 
aNSCLC, advanced non-small cell lung cancer; CT, chemotherapy; dNLR, derived neutrophils-to-lymphocyte ratio; EGFRm, epidermal 
growth factor receptor mutant; ICI, immune checkpoint inhibitor; NLR, neutrophils-to-lymphocyte ratio. 

Patients with aNSCLC treated by ICI 
between September 2015 and March 2023

n=230

Patients treated by ICI +/− CT in first line 
n=71

Patients with aNSCLC, treated by ICI +/− CT 
in first line without oncogenic driver,  

with NLR and dNLR evaluable
n=70

Excluded:
•	No clinical data available, n=30
•	No biological data available, n=19
•	Treated in second line or more, n=98
•	ICI rechallenge, n=3
•	EGFRm, n=7
•	ALKt, n=2

Excluded:
•	Chronic lymphocytic leukemia, n=1

Chemo-immunotherapy 
combination n=38

Immunotherapy alone
n=32
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Table 1 Baseline patients’ characteristics

Variables Values

Age (years) 65.5 [40–88]

<65 34 (48.6)

≥65 36 (51.4)

Male/female 47/23

Smoking history

Never/former 49 (70.0)

Current smokers 21 (30.0)

PD-L1 expression (TPS) 50 [0–100]

PD-L1 negative 21 (30.0)

PD-L1 positive 49 (70.0)

Histological sub-type

Adenocarcinoma 58 (82.9)

Squamous 9 (12.9)

Other 3 (4.2)

Stage†

IIIA/IIIB 3 (4.3)

IV 67 (95.7)

KRAS status‡ (n=58)

Wild type 19 (32.8)

Mutated 24 (41.4)

NA or unknown 15 (25.9)

STK11 status‡ (n=58)

Wild type 45 (77.6)

Mutated 9 (15.5)

NA or unknown 4 (6.9)

Regimen

ICI alone 32 (45.7)

CT-ICI 38 (54.3)

ECOG-PS

0–1 57 (81.4)

2 13 (18.6)

Metastatic location

Liver metastasis 8 (11.4)

CNS metastasis 10 (14.3)

Table 1 (continued)

Table 1 (continued)

Variables Values

Biological ratio

ANC 7.50 [1.10–52.90]

NLR 4.49 [1.04–40.99]

dNLR 2.29 [0.87–11.26]

Follow-up (days) 336 [8–1,605]

Data are presented as effective (percentage), median [range], or 
ratio, as appropriate. †, eighth edition of the TNM classification 
for lung cancer; ‡, among adenocarcinoma (n=58). ANC, absolute 
neutrophil count; CNS, central nervous system; CT-ICI, chemo-
immunotherapy; dNLR, derived neutrophil-to-lymphocyte ratio; 
ECOG-PS, Eastern Cooperative Oncology Group-performance 
status; ICI, immune checkpoint inhibitor; NA, not applicable; NLR, 
neutrophil-to-lymphocyte ratio; PD-L1, programmed death-ligand 
1; TNM, tumor-node-metastasis; TPS, tumor proportion score. 

significance (AUC =0.573, P=0.11) (Figure S1). Similar 
analyses were conducted for OS prediction. The optimal 
cut-off values for NLR, ANC and dNLR were 2.714 (AUC 
=0.683), 9.000 (AUC =0.683) and 2.496 (AUC =0.610), 
respectively, with no statistical difference observed (P<0.05 
for all AUC comparisons) (Figure S2).

Clinical outcomes by NLR, ANC or dNLR

Subsequently, we conducted Cox regressions for NLR, 
ANC or dNLR individually, treating each biomarker as a 
continuous variable. It was observed that neither biomarker 
was significantly associated with any clinical, biological, or 
histological cofactor.

Cox regression models were applied to assess PFS and 
OS (Table 3), revealing a significant association in univariate 
analysis with ANC (P<0.001), NLR (P<0.001), dNLR 
(P=0.009), and liver metastasis (P=0.03) in OS.

There was also a significant association in univariate 
analysis with NLR (P=0.006), ANC (P=0.005) and dNLR 
(P=0.049) in PFS. However, no significant association was 
observed with age, ECOG-PS, or CNS metastasis, in OS 
or PFS. Among responder patients, NLR, ANC and dNLR 
were not associated with response duration (P=0.62, P=0.93, 
and P=0.37, respectively) (data not shown). 

As anticipated, we observed a significant collinearity 
between NLR and dNLR (r=0.556, P<0.001, data not 
shown) or NLR and ANC (r=0.806, P<0.001, data not 
shown) and ANC and dNLR (r=0.646, P<0.001, data not 

https://cdn.amegroups.cn/static/public/TLCR-24-808-Supplementary.pdf
https://cdn.amegroups.cn/static/public/TLCR-24-808-Supplementary.pdf
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Table 2 Associations of ANC, NLR and dNLR with patient’s characteristics and outcomes

Factors
NLR dNLR ANC

NLR <5 NLR ≥5 P value dNLR <2.5 dNLR ≥2.5 P value ANC <7.5 ANC ≥7.5 P value

Age 0.98 0.66 0.63

≥65 years 20 [51] 16 [52] 22 [54] 14 [48] 19 [54] 17 [49]

<65 years 19 [49] 15 [48] 19 [46] 15 [52] 16 [46] 18 [51]

Smoking history 0.35 0.92 0.43

Never/former 25 [64] 24 [77] 29 [71] 20 [69] 26 [74] 23 [66]

Current 14 [36] 7 [23] 12 [29] 9 [31] 9 [26] 12 [34]

PD-L1 expression (TPS) 0.14 0.93 0.10

PD-L1 negative 15 [38] 6 [19] 13 [33] 8 [27] 13 [38] 7 [20]

PD-L1 positive 24 [62] 25 [81] 27 [68] 22 [73] 21 [62] 28 [80]

Histological sub-type 0.15 0.84 0.72

Non-squamous 32 [82] 29 [94] 36 [88] 25 [86] 30 [86] 31 [89]

Squamous 7 [18] 2 [6] 5 [12] 4 [14] 5 [14] 4 [11]

Regimen 0.69 0.90 0.63

ICI alone 17 [44] 15 [48] 19 [46] 13 [45] 15 [43] 17 [49]

CT-ICI 22 [56] 16 [52] 22 [54] 16 [55] 20 [57] 18 [51]

ECOG-PS 0.44 0.10 0.76

0–1 33 [85] 24 [77] 36 [88] 21 [72] 29 [83] 28 [80]

2 6 [15] 7 [23] 5 [12] 8 [28] 6 [17] 7 [20]

Metastatic location

Liver metastasis 4 [10] 4 [13] 0.73 5 [12] 3 [10] 0.81 3 [9] 5 [14] 0.45

CNS metastasis 5 [13] 5 [16] 0.69 4 [10] 6 [21] 0.20 3 [9] 7 [20] 0.17

Response at R1 0.23 0.02 0.39

CR/PR 16 [41] 9 [29] 17 [41] 8 [28] 14 [40] 11 [31]

SD 13 [33] 8 [26] 15 [37] 6 [21] 12 [34] 9 [26]

PD 8 [21] 8 [26] 8 [20] 8 [28] 7 [20] 9 [26]

NA 2 [5] 6 [19] 1 [2] 7 [24] 2 [6] 6 [17]

Best response 0.16 0.06 –

CR/PR 21 [54] 11 [35] 22 [54] 10 [34]

SD 6 [15] 3 [10] 7 [17] 2 [7]

PD 8 [21] 8 [26] 8 [20] 8 [28]

NA 4 [10] 9 [29] 4 [10] 9 [31]

Data are presented as n [%]. P value was considered significant if <0.05. CNS, central nervous system; CR/PR, complete response/
partial response; CT-ICI, chemo-immunotherapy; dNLR, derived neutrophil-to-lymphocyte ratio; ECOG-PS, Eastern Cooperative Oncology 
Group-performance status; ICI, immune checkpoint inhibitor; NA, not applicable; NLR, neutrophil-to-lymphocyte ratio; PD, progressive 
disease; PD-L1, programmed death-ligand 1; R1, first re-evaluation; SD, stable disease; TPS, tumor proportion score. 
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Figure 2 Survival outcomes for NSCLC patients treated with ICI in first line according NLR, ANC or dNLR levels. Kaplan-Meier PFS 
and OS curves of NSCLC patients treated with ICI. (A,C,E) Patient’s PFS stratified according to baseline NLR, dNLR or ANC. (B,D,F) 
Patient’s OS stratified according to baseline NLR, dNLR or ANC. Each circle represents a censored patient. For the median values, the first 
and second values correspond to the values for patients defined by an inflammatory marker either below or above the established threshold, 
respectively. ANC, absolute neutrophil count; CI, confidence interval; dNLR, derived neutrophils-to-lymphocyte ratio; HR, hazard ratio; 
ICI, immune checkpoint inhibitor; NLR, neutrophils-to-lymphocyte ratio; NSCLC, non-small cell lung cancer; OS, overall survival; PFS, 
progression-free survival. 
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shown). Due to theses correlations, multivariate regression 
models had to be conducted separately for NLR, ANC and 
dNLR.

Subsequently, we performed multivariate analysis to 
assess the factors influencing PFS or OS, incorporating 
the presence of liver metastases in NLR, ANC or dNLR 
models, as appropriate (Table 4). 

Consequently, we observed independent significance 
for both NLR, ANC and dNLR in predicting PFS or OS 
among patients undergoing first-line immunotherapy.

dNLR, ANC and NLR comparisons for PFS

Subsequently, we investigated potential variations in 
significance and relevance for each biomarker across various 
subgroups of interest. Specifically, we explored the potential 
variation in prediction capacity for NLR, ANC and dNLR 
between patients treated with ICI alone or combined with 
chemo-immunotherapy. We hypothesized that NLR, ANC 
or dNLR might be intricately linked with ICI response 
and that chemotherapy combination could diminish their 

Figure 3 OS outcomes for NSCLC patients treated with ICI in first line according NLR, dNLR or ANC levels with a proportional effect. 
Kaplan-Meier OS curves of NSCLC patients treated with ICI and stratified according to respective NLR, ANC or dNLR first and third 
quartiles. (A) Patients stratified according to baseline NLR. Green line: NLR <2.5 (n=17); brown line: NLR between 2.5 and 7.0 (n=35); red 
line: NLR >7.0 (n=18). Each circle represents a censored patient. (B) Patients stratified according to baseline dNLR. Green line: dNLR <1.5 
(n=17); brown line: dNLR between 1.5 and 3.5 (n=37); red line: dNLR >3.5 (n=16). Each circle represents a censored patient. (C) Patients 
stratified according to baseline ANC. Green line: ANC <3.0 (n=17); brown line: dNLR between 3.0 and 8.0 (n=37); red line: dNLR >8.0 
(n=16). Each circle represents a censored patient. ANC, absolute neutrophil count; dNLR, derived neutrophils-to-lymphocyte ratio; ICI, 
immune checkpoint inhibitor; NLR, neutrophils-to-lymphocyte ratio; NSCLC, non-small cell lung cancer; OS, overall survival.
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respective prediction abilities.
We observed a trend in NLR predicting PFS for patients 

undergoing ICI monotherapy (P=0.07), which was similar 
to the trend observed in patients receiving combined 
chemotherapy and ICI treatment (P=0.19) (Figure 4A,4B). 
Regarding dNLR, no significant association was found 
between dNLR levels and patients treated with either ICI 
monotherapy (P=0.21) or chemo-immunotherapy (P=0.31) 
(Figure 4C,4D). For ANC, no significant association was 

observed between ANC levels and patients receiving either 
ICI monotherapy (P=0.54) or chemo-immunotherapy 
(P=0.53) (Figure 4E,4F).

Table 5 presents comparisons between NLR, ANC and 
dNLR concerning PFS in other subgroups of interest.

The hazard ratio (HR) was consistently positive across 
all subgroups for NLR regarding PFS, with statistical 
significance observed for certain characteristics. A higher 
NLR was significantly associated with shorter PFS in 

Table 3 Cox regression models on overall survival and progression-free survival

Factors
Progression-free survival Overall survival

Univariate HR (95% CI) P value Univariate HR (95% CI) P value

Age 0.982 (0.951–1.014) 0.28 0.976 (0.947–1.006) 0.12

Smoking habit (former vs. current smokers) 1.019 (0.513–2.025) 0.96 0.968 (0.481–1.947) 0.93

ECOG-PS (0–1 vs. 2) 1.310 (0.599–2.860) 0.50 1.598 (0.780–3.272) 0.20

Histological sub-type 0.953 (0.398–2.284) 0.92 0.680 (0.265–1.744) 0.42

PD-L1 expression (TPS) 0.998 (0.989–1.006) 0.66 0.998 (0.989–1.006) 0.66

Liver metastasis 2.508 (0.861–7.301) 0.09 2.571 (1.124–5.882) 0.03

CNS metastasis 1.264 (0.496–3.220) 0.62 1.229 (0.516–2.928) 0.64

Regimen (ICI vs. CT-ICI) 0.901 (0.474–1.711) 0.75 1.093 (0.577–2.071) 0.78

ANC 1.060 (1.018–1.103) 0.005 1.069 (1.037–1.102) <0.001

NLR 1.084 (1.023–1.148) 0.006 1.094 (1.053–1.137) <0.001

dNLR 1.210 (1.000–1.463) 0.049 1.23 (1.053–1.437) 0.009

P value was considered significant if <0.05. ANC, absolute neutrophil count; CI, confidence interval; CNS, central nervous system; CT-ICI, 
chemo-immunotherapy; dNLR, derived neutrophil-to-lymphocyte ratio; ECOG-PS, Eastern Cooperative Oncology Group-performance status; 
HR, hazard ratio; ICI, immune checkpoint inhibitor; NLR, neutrophil-to-lymphocyte ratio; PD-L1, programmed death-ligand 1; TPS, tumor 
proportion score. 

Table 4 Cox regression models on PFS and OS in multivariate analysis for NLR, ANC or dNLR model

Factors

PFS OS

NLR dNLR ANC NLR dNLR ANC

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

Liver 
metastasis

2.043  
(0.690–6.048)

0.20 3.096  
(1.077–8.902)

0.04 1.971  
(0.649–5.987)

0.23 2.954  
(1.401–6.230)

0.004 3.232  
(1.405–7.434)

0.006 2.145  
(0.927–4.961)

0.07

ANC – – 1.054  
(1.011–1.099)

0.01 – – 1.066  
(1.033–1.100)

<0.001

NLR 1.079  
(1.016–1.145)

0.01 – – 1.097  
(1.007–1.195)

0.03 – –

dNLR – 1.245  
(1.026–1.512)

0.03 – – 1.275  
(1.088–7.434)

0.003 –

P value was considered significant if <0.05. ANC, absolute neutrophil count; CI, confidence interval; dNLR, derived neutrophil-to-lymphocyte ratio; 

HR, hazard ratio; NLR, neutrophil-to-lymphocyte ratio; OS, overall survival; PFS, progression-free survival.
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Figure 4 Progression-free survival outcomes for NSCLC patients in first line according NLR, ANC or dNLR levels and comparing 
patients treated by ICI combined with chemotherapy (A,C,E) or ICI alone (B,D,F). (A,B) Patients stratified according to baseline NLR. Red 
line: NLR ≥5; green line: NLR <5. Each circle represents a censored patient. (C,D) Patients stratified according to baseline dNLR. Red line: 
dNLR ≥2.5; green line: dNLR <2.5. (E,F) Patients stratified according to baseline ANC. Red line: ANC ≥7.5; green line: ANC <7.5. Each 
circle represents a censored patient. For the median values, the first and second values correspond to the values for patients defined by an 
inflammatory marker either below or above the established threshold, respectively. ANC, absolute neutrophil count; CI, confidence interval; 
CT-ICI, chemo-immunotherapy; dNLR, derived neutrophils-to-lymphocyte ratio; HR, hazard ratio; ICI, immune checkpoint inhibitor; 
NLR, neutrophils-to-lymphocyte ratio; NSCLC, non-small cell lung cancer.

CT-ICI

CT-ICI

CT-ICI

ICI

ICI

ICI

HR (95% CI): 1.114 (0.977−1.271)
P=0.11

Median 308 vs. 159 d

HR (95% CI): 1.413 (0.973−2.052)
P=0.07

Median 269 vs. 241 d

HR (95% CI): 1.058 (0.976−1.147)
P=0.17

Median 306 vs. 269 d

HR (95% CI): 1.063 (0.998−1.132)
P=0.056

Median 424 vs. 90 d

HR (95% CI): 1.170 (0.930−1.472)
P=0.18

Median 282 vs. 261 d

HR (95% CI): 1.051 (1.005−1.099)
P=0.03

Median 232 vs. 159 d

P=0.19

P=0.31

P=0.53

P=0.07

P=0.21

P=0.54

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

P
ro

gr
es

si
on

 fr
ee

 s
ur

vi
va

l
P

ro
gr

es
si

on
 fr

ee
 s

ur
vi

va
l

P
ro

gr
es

si
on

 fr
ee

 s
ur

vi
va

l

P
ro

gr
es

si
on

 fr
ee

 s
ur

vi
va

l

P
ro

gr
es

si
on

 fr
ee

 s
ur

vi
va

l
P

ro
gr

es
si

on
 fr

ee
 s

ur
vi

va
l

Time, days

Time, days

Time, days

Time, days

Time, days

Time, days

N
LR

dN
LR

A
N

C

NLR <5 NLR <5

dNLR <2.5

ANC <7.5 ANC <7.5

dNLR <2.5dNLR ≥2.5

ANC ≥7.5 ANC ≥7.5

dNLR ≥2.5

NLR ≥5 NLR ≥5

0 500

0 500

0 500

0

0

0

1000 1500

1000 1500

1000 1500

200 400 600 800

200 400 600 800

200 400 600 800

1000 1200

1000 1200

1000 1200

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

A B

C D

E F



Translational Lung Cancer Research, Vol 14, No 4 April 2025 1223

© AME Publishing Company.   Transl Lung Cancer Res 2025;14(4):1212-1230 | https://dx.doi.org/10.21037/tlcr-24-808

Table 5 Comparisons of associations for ANC, NLR or dNLR with progression-free survival in sub-groups analysis

Subgroups
NLR dNLR ANC

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

Age

≥65 years 1.109 (1.034–1.189) 0.004 1.387 (1.052–1.830) 0.02 1.069 (1.016–1.125) 0.009

<65 years 1.014 (0.891–1.153) 0.84 1.067 (0.818–1.391) 0.63 1.056 (0.961–1.160) 0.25

Smoking history

Current smokers 1.106 (0.889–1.377) 0.36 1.726 (0.848–3.512) 0.13 1.091 (0.936–1.272) 0.26

Former smokers 1.098 (1.029–1.172) 0.005 1.206 (0.969–1.502) 0.10 1.066 (1.018–1.116) 0.006

PD-L1 expression

Negative (TPS <1%) 0.313 (0.941–1.833) 0.11 1.487 (0.693–3.193) 0.31 1.195 (0.885–1.613) 0.24

Positive (TPS ≥1%) 1.072 (1.008–1.141) 0.03 1.179 (0.936–1.484) 0.16 1.058 (1.014–1.104) 0.008

Histological sub type

Non-Sq NSCLC 1.084 (1.017–1.155) 0.01 1.173 (0.953–1.443) 0.13 1.058 (1.014–1.105) 0.009

Sq-NSCLC 1.173 (0.786–1.749) 0.44 1.376 (0.709–2.673) 0.35 1.248 (0.909–1.714) 0.17

Regimen

ICI alone 1.063 (0.998–1.132) 0.056 1.170 (0.930–1.472) 0.18 1.051 (1.005–1.099) 0.03

CT-ICI 1.114 (0.977–1.271) 0.11 1.413 (0.973–2.052) 0.07 1.058 (0.976–1.147) 0.17

ECOG-PS

0–1 1.089 (1.020–1.164) 0.01 1.247 (1.023–1.520) 0.03 1.064 (1.016–1.114) 0.007

≥2 1.081 (0.918–1.273) 0.35 0.850 (0.433–1.668) 0.64 1.044 (0.947–1.150) 0.39

P value was considered significant if <0.05. ANC, absolute neutrophil count; CI, confidence interval; CT-ICI, chemo-immunotherapy; 
dNLR, derived neutrophil-to-lymphocyte ratio; HR, hazard ratio; ICI, immune checkpoint inhibitor; NLR, neutrophil-to-lymphocyte ratio; 
NSCLC, non-small cell lung cancer; PD-L1, programmed death-ligand 1; ECOG-PS, Eastern Cooperative Oncology Group-performance 
status; Sq, squamous cell carcinoma; TPS, tumor proportion score.

subgroups of patients equal to or older than 65 years 
[HR =1.109; 95% confidence interval (CI): 1.034–1.189; 
P=0.004] or in patients with ECOG-PS 0–1 (HR =1.089; 
95% CI: 1.020–1.164; P=0.01). These findings were 
consistent with higher dNLR, also linked to shorter 
PFS in these two subgroups (age ≥65 years and ECOG-
PS 0–1, with respective P=0.02 and P=0.03). Similarly, 
elevated ANC was associated with shorter PFS in the same 
subgroups (P=0.009 and P=0.007).

Similar results were observed for dNLR, with an overall 
positive HR across all subgroups and statistical significance 
for certain characteristics.

In contrast to dNLR, associations between lower NLR 
and improved PFS were significantly observed in PD-
L1-positive patients (HR =1.072; 95% CI: 1.008–1.141; 
P=0.03), with a similar trend noted in PD-L1-negative 

patients (HR =0.313; 95% CI: 0.941–1.833; P=0.11), former 
smokers (HR =1.098; 95% CI: 1.029–1.172; P=0.005), 
and those with non-squamous NSCLC (HR =1.084; 95% 
CI: 1.017–1.155; P=0.03). It is noteworthy that these 
associations were only evident for NLR and not dNLR. 
Interestingly, elevated ANC was consistently and negatively 
associated with poorer PFS in the same subgroups as NLR, 
including those treated with ICI monotherapy.

In summary, NLR or ANC as a predictive factor for PFS 
was globally consistent across all subgroups. However, NLR 
and ANC appeared to be more significant and relevant in 
selected subgroups such as older patients over 65 years old, 
former smokers, non-squamous NSCLC, or those with a 
ECOG-PS 0–1. Conversely, the efficacy of dNLR to predict 
PFS was notably lower in the overall population, prompting 
subgroup analysis to explore potential relevance limited to 
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specific subgroups. Thus, dNLR was effective in predicting 
PFS in only two conditions: patients older than 65 years or 
with a ECOG-PS <2.

dNLR, ANC and NLR comparisons for OS

As both NLR, ANC and dNLR were significantly predictive 
in terms of OS in overall population, we conducted the same 
subgroups comparisons. Survival analysis demonstrated that 
the association between NLR or dNLR and OS found in the 
overall population seemed to be observed in patients exposed 
to ICI alone with P=0.01 for NLR (HR =1.080 with 95% CI: 
1.017–1.146) and P=0.051 for dNLR (HR =1.241 with 95% 
CI: 0.999–1.542), while there was no significant association 
with chemotherapy combination for either NLR (HR =1.089 
with 95% CI: 0.975–1.215; P=0.13) or dNLR (HR =1.300 
with 95% CI: 0.919–1.839; P=0.14) (Figure 5). However, 
subgroup analyses did not reach statistical significance for the 
ANC levels. As observed for PFS, NLR, ANC and dNLR 
were associated with OS in patients aged ≥65 years or in 
good general condition (ECOG-PS 0–1) (Table 6). 

We noted that elevated NLR was also associated with 
shorter OS in the subgroup of former smokers (HR =1.108 
with 95% CI: 1.042–1.178; P=0.001) while dNLR ≥2.5 
showed a worse OS in the subgroup of current smokers (HR 
=2.321 with 95% CI: 1.066–5.068; P=0.03). The association 
between ANC and OS did not appear to be influenced by 
smoking status. An increased NLR ratio was also associated 
with worse OS in PD-L1-positive patients (HR =1.092 with 
95% CI: 1.031–1.157; P=0.003), in non-squamous NSCLC 
(HR =1.096 with 95% CI: 1.032–1.164; P=0.003) with a 
statistical trend in squamous NSCLC (HR =1.501 with 
95% CI: 0.964–2.336; P=0.07).

In summary, NLR globally predicted OS across all 
subgroups of interest, and particularly in older patients, 
former smokers, PD-L1-positive individuals, and those in 
good general condition. Similar results were observed for 
dNLR and ANC, although with weaker significances for 
similar sample sizes.

Discussion

Key findings

Our retrospective, single-center study investigated NLR, 
ANC and dNLR in 70 consecutive patients diagnosed with 
metastatic NSCLC, where frontline treatment consisted 
of either single-agent immunotherapy or platinum-based 
combination chemotherapy. Consistent with existing 

literature, our findings revealed that elevated pre-treatment 
NLR, ANC or dNLR levels were associated with decreased 
survival. NLR has been extensively studied as a prognostic 
factor (22,23), with meta-analyses results suggesting a 
potential predictive effect in NSCLC (14) or melanoma (24).  
In NSCLC, Wang et al. conducted a meta-analysis in 
2019, analyzing 27 articles and over 4,000 patients (14). 
The results demonstrated that elevated baseline NLR was 
associated with decreased survival, particularly in terms of 
PFS, with an HR of 1.45 (95% CI: 1.28–1.66). Conversely, 
Yang et al. (10) proposed dNLR as an alternative predictive 
factor, hypothesizing that it might better reflect systemic 
inflammation than NLR by encompassing all WBCs, 
including monocytes and other granulocytes involved in the 
early systemic inflammatory response. Eight studies were 
pooled in Yang et al.’s meta-analysis, indicating that higher 
dNLR significantly predicted poor PFS, with an HR of 1.38 
(95% CI: 1.23–1.55). Concerning ANC impact to predict 
clinical outcomes for NSCLC patients treated by ICI, Pu 
et al. reported similar results with worse objective response 
rate (ORR), PFS, and OS for patients with baseline elevated 
ANC ≥7.5 (25). Very interestingly, concordant results for 
both ANC, NLR and dNLR were observed in others solid 
cancer type such as melanoma, reporting poorer clinical 
outcomes in case of elevated of inflammation markers (26). 
However, as previously noted, no direct comparison was 
made between NLR, ANC and dNLR.

Strengths and limitations

It is important to acknowledge several limitations in our 
study, primarily stemming from its retrospective and single-
center design. The lack of significance observed for dNLR 
or ANC compared to NLR may be attributed to a potential 
lack of statistical power, particularly considering the 
absence of clinical associations between ECOG or PD-L1 
and PFS or OS in this analysis. However, it is worth noting 
that our study represents the first dimensionally sized 
cohort to compare NLR and dNLR in the context of first-
line immunotherapy, either alone or in combination with 
chemotherapy. Future investigations should delve deeper 
into the interactions between these biomarkers and other 
clinical variables to enhance their utility in clinical practice, 
including immune related adverse events (irAEs). Primarily 
due to the retrospective nature of our study, which makes 
the evaluation of irAEs challenging, we did not investigate 
the potential association between irAEs and inflammatory 
markers. However, previous publications have reported 
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Figure 5 OS outcomes for NSCLC patients in first line according to NLR, ANC or dNLR levels and comparing patients treated by ICI 
alone (B,D,F) or in combination with chemotherapy (A,C,E). (A,B) Patients stratified according to baseline NLR. Red line: NLR ≥5; green 
line: NLR <5. Each circle represents a censored patient. (C,D) Patients stratified according to baseline dNLR. Red line: dNLR ≥2.5; green 
line: dNLR <2.5. (E,F) Patients stratified according to baseline ANC. Red line: ANC ≥7.5; green line: ANC <7.5. Each circle represents a 
censored patient. For the median values, the first and second values correspond to the values for patients defined by an inflammatory marker 
either below or above the established threshold, respectively. ‘nr’ stands for ‘not reached’. ANC, absolute neutrophil count; CI, confidence 
interval; CT-ICI, chemo-immunotherapy; dNLR, derived neutrophils-to-lymphocyte ratio; HR, hazard ratio; ICI, immune checkpoint 
inhibitor; NLR, neutrophils-to-lymphocyte ratio; NSCLC, non-small cell lung cancer; OS, overall survival.
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Table 6 Comparisons of associations for ANC, NLR or dNLR with overall survival in sub-groups analysis

Subgroups
NLR dNLR ANC

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

Age

≥65 years 1.124 (1.050–1.203) 0.001 1.513 (1.137–2.012) 0.004 1.064 (1.026–1.104) 0.001

<65 years 1.026 (0.899–1.171) 0.71 1.085 (0.835–1.409) 0.54 1.084 (1.003–1.171) 0.04

Smoking history

Current smokers 1.183 (0.934–1.498) 0.16 2.321 (1.066–5.068) 0.03 1.170 (1.035–1.322) 0.01

Former smokers 1.108 (1.042–1.178) 0.001 1.217 (0.991–1.494) 0.06 1.062 (1.026–1.099) 0.001

PD-L1 expression (TPS)

Negative (TPS <1%) 1.315 (0.920–1.879) 0.13 1.742 (0.744–4.078) 0.20 1.232 (1.008–1.505) 0.04

Positive (TPS ≥1%) 1.092 (1.031–1.157) 0.003 1.215 (0.973–1.519) 0.09 1.058 (1.023–1.095) 0.001

Histological sub type

Non-Sq NSCLC 1.096 (1.032–1.164) 0.003 1.166 (0.944–1.439) 0.15 1.065 (1.031–1.099) 0.001

Sq-NSCLC 1.501 (0.964–2.336) 0.07 2.049 (0.968–4.336) 0.06 1.586 (0.984–2.556) 0.057

Regimen

ICI alone 1.080 (1.017–1.146) 0.01 1.241 (0.999–1.542) 0.051 1.047 (1.010–1.085) 0.01

CT-ICI 1.089 (0.975–1.215) 0.13 1.300 (0.919–1.839) 0.13 1.100 (1.035–1.170) 0.001

ECOG-PS

0–1 1.108 (1.042–1.178) 0.001 1.272 (1.045–1.547) 0.02 1.072 (1.034–1.112) 0.001

≥2 1.083 (0.926–1.268) 0.32 1.022 (0.574–1.820) 0.94 1.062 (0.991–1.139) 0.09

P value was considered significant if <0.05. ANC, absolute neutrophil count; CI, confidence interval; CT-ICI, chemo-immunotherapy; 
dNLR, derived neutrophil-to-lymphocyte ratio; HR, hazard ratio; ICI, immune checkpoint inhibitor; NLR, neutrophil-to-lymphocyte ratio; 
NSCLC, non-small cell lung cancer; PD-L1, programmed death-ligand 1; ECOG-PS, Eastern Cooperative Oncology Group-performance 
status; Sq, squamous cell carcinoma; TPS, tumor proportion score. 

associations between a low NLR (NLR <3) and an increased 
risk of developing irAEs. For instance, a meta-analysis 
including 7 studies with 1,068 cancer patients demonstrated 
that a low NLR [odds ratio (OR) =3.02; 95% CI: 1.51–6.05; 
P=0.002] and a low platelet-to-lymphocyte ratio (L-PLR) 
(OR =1.83; 95% CI: 1.21–2.76; P=0.004) were significantly 
associated with irAEs. Specifically, in subgroup analyses, an 
NLR cut-off of 3 was significantly correlated with irAEs 
(OR =2.63; 95% CI: 1.63–4.26; P<0.001), suggesting that 
inflammatory markers may help identify patients at higher 
risk for irAEs, warranting closer monitoring (27). The 
validation of these parameters holds substantial promise, 
as they present the opportunity for a cost-effective, non-
invasive, and easily interpretable test that could aid in 
determining patients’ status, prognosis, and response to 
therapeutic interventions.

Comparison with similar researches

Only a small number of studies have examined these 
ratios in patients undergoing chemo-immunotherapy, 
which remains the recommended combination for most 
of our patients, particularly as a first-line treatment 
when PD-L1 expression is ≤49%. To the best of our 
knowledge, only two studies evaluated the utility of these 
circulating markers in the context of chemotherapy and 
immunotherapy combination. Chen et al. (28) published in 
2023 a retrospective study with 142 stage IV patients (PD-
L1 ≤49%) and found in subgroup analyse an advantage to 
chemoimmunotherapy combination (n=28): a low NLR 
level (<3.6) was predictive of better PFS and OS only in 
the chemotherapy combined with immunotherapy group, 
which was not observed in the chemotherapy alone group 
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(P=0.001 and P=0.005, respectively). Consistently, Banna 
et al. (29) observed in a cohort of 308 metastatic NSCLC 
patients treated with chemoimmunotherapy that higher 
NLR levels (>4) were associated with shorter OS (median 
11.8 vs. 14.9 months, P=0.02) and PFS (median 6.6 vs.  
9.0 months, P=0.018). Petrova et al. (30) conducted one 
of the limited number of studies that explored NLR by 
comparing subgroups receiving immunotherapy and 
chemotherapy. In this study, NLR showed a significant 
association with OS in both patients treated with 
chemotherapy (HR =8.56; 95% CI: 4.34–16.93; P<0.001) 
or immunotherapy alone (HR =7.94; 95% CI: 3.99–15.78; 
P<0.001), using a consistent cutoff value of 5.0. All of this 
suggests that NLR could be an overall prognostic factor not 
specific to immunotherapy, as its superiority in the context 
of either immunotherapy or chemotherapy has yet to be 
demonstrated.

Explanations of findings

To our knowledge, this is the first study to suggest a 
potentially greater relevance of NLR over dNLR in patients 
undergoing immunotherapy for NSCLC. Specifically, 
NLR appeared to exhibit a more pronounced predictive 
effect, particularly in the population treated solely with 
immunotherapy. The observed effect in the overall 
population seemed to be driven by the outcomes observed 
in the immunotherapy subgroup, prompting speculation 
about a potential reduction in the predictive capacity 
of NLR in the context of immunotherapy combined 
with chemotherapy. This observed difference may be 
attributed to the additive or synergistic effects of combining 
immunotherapy and chemotherapy, which represent 
distinct active substances that collectively influence the 
tumor immune response. Such synergistic effects have 
been previously demonstrated; for instance, results from 
the KEYNOTE-189 trial (31) indicated that combining 
chemotherapy with pembrolizumab resulted in a significant 
improvement in OS and PFS, regardless of PD-L1 
expression levels. This suggests that the predictive efficacy 
of PD-L1 in anticipating tumor response may diminish 
when immunotherapy is combined with chemotherapy.

The lack of association between NLR, ANC, dNLR, 
and the evaluated clinical factors, including age, PD-L1 
expression, and ECOG-PS, suggests that these biomarkers 
operate independently of the clinical characteristics of 
NSCLC patients. These findings are consistent with some 
previous retrospective studies (10,11,14,15), although 

data from literature are not uniform on this matter, as 
results of multivariate analyses vary across studies due 
to the often-heterogeneous populations undergoing 
immunotherapy and the statistical methods employed. It 
is noteworthy that the NLR cut-off of 5 identified in our 
study aligns with commonly reported thresholds in the 
literature (19), validating its utility. However, the dNLR 
cut-off of 2.5 did not exhibit the same consistency with 
previous findings, indicating variability in the predictive 
value of this biomarker across different study populations 
and highlighting a lack of reproducibility. Consequently, 
NLR appears to be a more consistent biomarker with 
less variability than dNLR in our study. Additionally, we 
observed that NLR adhered to a linearity assumption, 
showing an effect inversely proportional to OS, which 
was not demonstrated for dNLR and ANC. All these 
data support the superior predictive capacity of NLR but 
complicates the prediction of responder vs. non-responder 
profiles in real-life scenarios in the absence of a clear and 
robust threshold effect.

Implications and actions needed

As  ind ica ted  by  our  re su l t s ,  NLR emerges  a s  a 
comprehensive prognostic factor, demonstrating predictive 
efficacy for both OS and PFS, notably within the subset 
of patients receiving immunotherapy alone. One of the 
limitations of our study is the absence of a chemotherapy-
treated control group, which would have helped clarify 
whether the predictive capabilities of NLR are specific 
to immunotherapy or not. Additionally, NLR could be 
considered in combination with other relevant predictive 
parameters, as suggested by Valero et al., who observed an 
enhanced predictive capacity when combined with TMB (32).

Conclusions

In this study, NLR, ANC and dNLR were compared for 
the first time in NSCLC patients undergoing first-line 
immunotherapy or chemo-immunotherapy. NLR emerged 
as a superior prognostic indicator, with a cut-off of 5, 
consistent with existing literature, which may also serve as 
an independent predictive factor, particularly in patients 
treated with immunotherapy alone. Further clinical studies 
are needed to fully assess the utility of these biomarkers, 
potentially in conjunction with other clinical or biological 
parameters to allow better patient selection and optimal 
clinical management.
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