OncoTargets and Therapy Dove

ORIGINAL RESEARCH

Role of Systemic Immunoinflammation Landscape
in the Overall Survival of Patients with
Leptomeningeal Metastases from Lung Cancer

Jia-Wei Wang ', Qing Yuan', Li Liz, Kai-Hua Cao', Qi Liu', Hong-Liang Wang 3, Ke Hu"*, Xi Wu4’*,
Jing-Hai Wan'

'Department of Neurosurgery, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing, People’s Republic of China; 2Medical Records Department, National Cancer Center/National
Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, People’s
Republic of China; *Department of Neurosurgery, Second Affiliated Hospital of Anhui Medical University, Hefei, Anhui Province, People’s Republic of
China; *General Department, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing, People’s Republic of China

*These authors contributed equally to this work

Correspondence: Ke Hu, Department of Neurosurgery, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital,
Chinese Academy of Medical Sciences and Peking Union Medical College, No. 17 Nanli Panjiayuan, Chaoyang District, Beijing, 100021, People’s
Republic of China, Tel/Fax +86-10-87787350, Email huke6668@163.com; Xi Wu, General Department, National Cancer Center/National Clinical
Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, No. |7 Nanli Panjiayuan,
Chaoyang District, Beijing, 100021, People’s Republic of China, Tel/Fax +86-10-87788200, Email wuxiamg@ |63.com

Purpose: Several biomarkers, such as baseline neutrophil-to-lymphocyte ratio (NLR), have been more investigated in patients with
brain metastases (BM), while their role in patients with leptomeningeal metastases (LM) has not been clarified. Considering the
difference between the clinical behaviour of BM and LM, there is the need for addressing the role of these biomarkers in LM.
Methods: The present study retrospectively analyzed 95 consecutive patients with LM from lung cancer who were diagnosed at the
National Cancer Center, Cancer Hospital of Chinese Academy of Medical Sciences between January 2016 and December 2019.
Baseline NLR, platelet-to-lymphocyte ratio (PLR), systemic immunoinflammation index (SII), and lymphocyte-to-monocyte ratio at
diagnosis of LM were calculated based on complete blood count and correlated, along with other characteristics, with overall survival
(OS) using univariate and multivariate analyses. The best cutoff values for systemic immunoinflammation biomarkers were derived
using the surv_cutpoint function in R software, which optimized the significance of the split between Kaplan—Meier survival curves.
Results: Median OS of patients with LM was 12 months (95% CI 9—17 months). On univariate analysis, NLR, PLR, SII, LMR, sex, smoking
history, ECOG performance status (PS) scores, histological subtypes and targeted therapy were all significantly associated with OS. Only NLR
(P=0.034, 95% CI 1.060-4.578) and ECOG PS scores (P=0.019, 95% CI 0.137-0.839) maintained a significant association with OS
on multivariate analysis. Furthermore, patients with baseline NLR >3.57 had significantly worse OS than patients with NLR <3.57 (median
OS 7 vs 17 months), as did patients with ECOG PS scores >2 vs <2 (median OS 4 vs 15 months).

Conclusion: Both baseline NLR and PS scores at the time of LM diagnosis are helpful and available prognostic biomarkers for
patients with LM from lung cancer.

Keywords: systemic immunoinflammation index, neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio, lymphocyte-to-

monocyte ratio, leptomeningeal metastases, lung cancer

Introduction

As a leading cause of mortality and morbidity following lung cancer worldwide, leptomeningeal metastases (LM) have
received considerable attention in the clinical and preclinical scenario, occurring in about 10% of patients with lung
cancer during the advanced metastatic stages.'”> With the advent of molecularly targeted therapy and immunotherapy,

survival from lung cancer continues to improve.>* These patients are at greater risk of developing LM in the course of
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disease. Median survival for LM after lung cancer has ranged from the historical 6-8 weeks without tumor-specific
treatment to the current 3—11 months in the context of LM-directed treatment.':> Unfortunately, although the well-known
unfavorable outcomes of LM from lung cancer have long been recognized, therapeutic strategies for LM, which mainly
include intrathecal pharmacotherapy, radiotherapy, and systemic pharmacotherapy, remain limited and unsatisfactory. >’
Furthermore, considering that an accurate assessment of prognosis across the extremely heterogeneous population of LM
is very important and may facilitate clinical decision-making and appropriate stratification of future clinical trials,
extensive efforts have focused on predicting outcomes for patients with LM from lung cancer.

In recent years, systemic immunoinflammation perturbation has been revealed as a hallmark of solid cancer, and plays an
important role in tumorigenesis, tumor growth, cancer progression, and patient survival.* ' Therefore, predictive biomarkers that
can reflect the systemic immunoinflammatory state are widely explored in the clinic and labs, including various types of immune
cells, blood cells, and other biochemical or hematological cells.'®"" For example, biomarkers such as systemic immunoinflam-
mation index (SII), neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and lymphocyte-to-monocyte
ratio (LMR) have been investigated more in patients with brain metastases (BM) and other various human malignancies®'*"
based on complete blood count (CBC), a test that is accessible, convenient, and routinely measured in the clinic. Considering the
difference between the clinical behaviour of BM and LM,'*!3 there is a need to address the role of these biomarkers in LM.
Recently, Hong et al investigated a total of 109 patients with LM treated from 2009 to 2019 in four tertiary centers in China, and
they found that lower NLR was an independent favorable factor for outcome in patients with LM from lung cancer.'® To the best of
our knowledge, the prognostic relevance of the systemic immunoinflammation landscape in LM from lung cancer based on CBC
tests remains not fully understood. In the present study, we conducted a retrospective investigation of our experience with 95
patients with LM from lung cancer that aimed to evaluate clinical factors and baseline systemic immunoinflammation biomarkers

to identify pretreatment factors associated with overall survival (OS) in this subtype of patients.

Methods

This retrospective research was approved by the Ethics Committee of the Cancer Hospital of the Chinese Academy of
Medical Sciences (22/052-3253) and performed in accordance with the World Medical Association and Declaration of
Helsinki. Informed consent was obtained from all participants.

Patients and Data Collection

Medical records from patients with LM from lung cancer admitted to the National Cancer Center, Cancer Hospital of
the Chinese Academy of Medical Sciences between January 2016 and December 2019 were retrospectively reviewed.
The diagnosis of LM was based on the positive cerebrospinal fluid (CSF) cytology or concurrent presence of typical
clinical signs and neuroimaging. Single intracranial parenchymal metastasis without LM, LM from solid cancers other
than lung cancer, and a diagnosis of LM with discrepancies failing to reach consensus were excluded from the final
analysis. Data on demographic parameters and baseline CBC test results of each patient were retracted from the
medical records, including age and sex at the time of diagnosis of LM, smoking history, Eastern Cooperative Oncology
Group (ECOG) performance status (PS) scores at the time of diagnosis of LM, diagnostic criteria, presence of
concurrent BM and extracranial transfer at the time of diagnosis of LM, histology subtypes, treatment information
after the diagnosis of LM (eg, radiotherapy, intrathecal chemotherapy, and molecularly targeted therapy), and
peripheral neutrophil, lymphocyte, monocyte and platelet counts at the time of diagnosis of LM. OS was defined as
the interval between the date of diagnosis of LM and the date of death from all causes or the date of the last follow-up
for survivors.

Systemic Immunoinflammation Biomarkers

Based on peripheral blood cell counts on CBC tests at the time of diagnosis of LM, four systemic immunoinflammation
biomarkers (NLR, PLR, SII, and LMR) were calculated: NLR = neutrophils/lymphocytes, PLR = platelets/lymphocytes,
SII = (neutrophils x platelets)/lymphocytes, and LMR = lymphocytes/monocytes.
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Statistical Analysis
All statistical analyses and graphing were performed using R software (R version 4.1.0: http://www.r-project.org/), SPSS

26, and Prism 9.0 (GraphPad software, San Diego, CA, USA). Survival and survminer packages were loaded in
R software. The Surv_cutpoint function was used to determine the optimal cutoff points for NLR, PLR, SII, and LMR
in the data sets, dividing the samples into high- and low-expression groups according to the protocols in our lab.'”'* OS
curves were plotted according to the Kaplan—Meier method, with the log-rank test applied for comparison. A multiple
Cox proportional hazard model was used to predict independent prognostic factors that significantly impacted patient
survival. Then, time-dependent receiver-operating characteristic curve analysis in Prism based on the independent
prognostic factors was performed, Finally, a nomogram model of independent prognostic factors was established through
the rms package in R to predict survival prognosis for those with LM in 1, 2, and 3 years. P<0.05 was considered
statistically significant.

Results

Demographic Characteristics

A total of 95 patients with LM from lung cancer were included for the analysis. The demographic characteristics are
listed in Table 1. The median age at the time of LM diagnosis was 55 years (range 36—77 years). Most patients were
female (56.84%), nonsmokers (71.58%), relatively fit (ECOG PS scores 0-2, 88.42%), had accompanying extracranial
transfer (86.32%), and had a histological subtype of non—small cell lung cancer (NSCLC; adenocarcinoma 92.63%,
squamous-cell carcinoma 3.16%, large-cell carcinoma 1.05%). All these patients showed typical neurological manifesta-
tions and findings on enhanced cerebrospinal MRI, with 71.58% of patients having positive CSF cytology indicating
presence of tumor cells. In addition, 84.21% of patients with LM had concurrent BM at the time of LM diagnosis. In our
center, treatment of lung cancer and LM is performed by a multidisciplinary team for integrated care, and is mainly based
on pathological type, disease stage, and molecular subtypes. In the present cohort, whole-brain radiotherapy, intrathecal
chemotherapy, and molecularly targeted therapy were used to treat LM in 42.11%, 71.58%, and 74.74% of patients,
respectively.

Table | Demographic characteristics and prognosis in patients with LM from lung cancer

n Survival Median OS, P
months (95% CI)
One-year Two-year
Sex
Male 41(43.16%) 16(39.02%) 5(12.20%) 9(4-17) 0.027
Female 54(56.84%) 31(57.41%) 16(29.63%) I15(11-19)
Age (years)
>65 15(15.79%) 5(33.33%) 2(13.33%) 10(3-20) 0.195
<65 80(84.21%) 42(52.50%) 19(23.75%) 14.50(9-17)
Smoking history
No 68(71.58%) 38(55.88%) 17(25%) I15(11-18) 0.035
Yes 27(28.42%) 9(33.33%) 4(14.81%) 9(3-17)
ECOG PS scores
0-2 84(88.42%) 46(54.76%) 21(25%) 15(10-18) P<0.0001
>2 11(11.58%) 1(9.09%) 0 4(1-12)
Extracranial transfer
No 13(13.68%) 7(53.85%) 4(30.77%) 15(3-30) 0.742
Yes 82(86.32%) 40(48.78%) 17(20.73%) 12(9-17)
Histological types
NSCLC 92(96.84%) 47(51.09%) 21(22.83%) 13.50(10-17) 0.010
SCLC 3(3.16%) 0 0 3(3-9)
(Continued)
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Table | (Continued).

n Survival Median OS, P
months (95% CI)
One-year Two-year

Diagnosis
Positive CSF cytology 68(71.58%) 34(50%) 15(22.06%) 12.5(9-17) 0.948
Clinical symptoms and neuroimaging only 27(28.42%) 13(48.15%) 6(22.22%) 12(4-21)

Concomitant brain metastases
Yes 80(84.21%) 41(51.25%) 18(22.50%) 13.5(10-17) 0.681
No 15(15.79%) 6(40%) 3(20%) 9(5-21)

WBRT
Yes 40(42.11%) 23(57.5%) 10(25%) 16(11-19) 0.103
No 55(57.89%) 24(43.63%) 11(20%) 10(7-15)

Intrathecal chemotherapy
Yes 68(71.58%) 35(51.47%) 15(22.06%) 13.5(10-17) 0.815
No 27(28.42%) 12(44.44%) 6(22.22%) 10(3-21)

Targeted therapy
Yes 71(74.74%) 41(57.75%) 18(25.35%) I15(11-18) 0.022
No 24(25.26%) 6(25%) 3(12.50%) 8(3-12)

Abbreviations: OS, overall survival; ECOG, Eastern Cooperative Oncology Group; PS, performance status; NSCLC, non—small cell lung cancer; SCLC,
small-cell lung cancer; CSF, cerebrospinal fluid; WBRT, whole-brain radiation therapy.

Table 2 Systemic immunoinflammation biomarkers and prognosis in patients with LM from lung cancer

n Survival Median OS, P
months (95% CI)
One-year Two-year
Neutrophil-to-lymphocyte ratio
>3.57 35(36.84%) 9(25.71%) 1(2.86%) 7(5-10) <0.0001
<3.57 60(63.16%) 38(63.33%) 20(33.33%) 17(12-23)
Platelet-to-lymphocyte ratio
>209.77 23(24.21%) 9(39.13%) 2(8.70%) 8(5-15) 0.047
<209.77 72(75.79%) 38(52.78%) 19(26.39%) 14.5(10-18)
Systemic immunoinflammation index
>1139.25 24(25.26%) 4(16.67%) 0 7(4-10) <0.0001
<1139.25 71(74.74%) 43(60.56%) 21(29.58%) 17(12-20)
Lymphocyte-to-monocyte ratio
>1.68 81(85.26%) 45(55.56%) 21(25.93%) 15(11-18) <0.0001
<1.68 14(14.74%) 2(14.29%) 0 4(3-12)

Abbreviation: OS, overall survival.

Prognostic Factors Based on Univariate and Multivariate Analyses

Follow-up continued until September 2022. At the end of follow-up, six patients (6.32%) were still alive and 89 (93.68%)
had died. Median OS was 12 months (range 1-80 months, 95% CI 9-17 months). Median time to onset of LM from
diagnosis of lung cancer was 18 months (range 0—67 months, 95% CI 13-21 months) and median time from diagnosis of
lung cancer to last follow-up was 32 months (range 5—122 months, 95% CI 28-37 months). As shown in Table 1 and
Table 2, on univariate analysis of the entire cohort, male sex (P=0.027), smoking history (P=0.035), poor performance
status (ECOG PS score >2, P<0.0001), SCLC (P=0.010), NLR >3.57 (P<0.0001), PLR >209.77 (P=0.047), and SII
>1139.25 (P<0.0001) predicted poor OS. In contrast, the application of molecularly targeted therapy (P=0.0215) and
LMR >1.68 (P<0.0001) predicted favorable OS. Figure 1A-I shows the Kaplan—Meier OS curves stratified according to
sex, smoking history, ECOG PS scores, histological subtypes, molecularly targeted therapy, and baseline NLR, PLR, SII,

I 8 2 https:

Dove!

OncoTargets and Therapy 2023:16



https://www.dovepress.com
https://www.dovepress.com

Dove Wang et al

A 1.0-| B 1.0-| C 1.0-I
© © ©
2 o8 Gender 2 0.8 Smoking history 2 0.8 ECO%':ZPS scores
g 9 =o- Female g %9 No g 9
”:, o Male tl=) = Yes 0:) «#= More than 2
G 0.6+ k) G 0.6+
S 0.4 S S 0.4
2 2 o
[< [ [
o 0.2- P=0.027 o P=0.035 Q. 0.21 P<0.000
o'c 1 1 1 1 1 o"" 1 1 1 1 1 o‘c 1 1 1 1 1
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
Survival Time (months) Survival Time (months) Survival Time (months)
D | E | F_ |
1.0 ’ 1.0- 1.0-
© . . © © k . .
2 1 Histological types 2 Targeted therapy 2 Neutrophil to lymphocyte ratio
> 0.8+ scLc S 0.8+ Yes 2 0.89 More than 3.57
I -s= NSCLC a == No @ == Less than and equal to 3.57
G 0.6+ k) G 0.6+
S 0.4 S S 0.4
2 2 9
< < [
Q. 0.21 o P=0.022 o 0.24 P<0.000
0.0+— T T T T 1 0.0 T T T T 1 0.0 T T T T 1
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
Survival Time (months) Survival Time (months) Survival Time (months)
G | H, | I |
1.0 1.0-) 1.0-}
— - 1« - -
© . © © .
> 08 '-ll Platelet to lymphocyte ratio > 08 1 Systemic immune-inflammation index,2 0.8 Lymphocyte to monocyte ratio
g 08711 More than 209.77 g’ More than 1139.25 g™ More than 1.68
(7] =o= Less than and equal to 209.77 (7] =#= Less than and equal to1139.25 (7] =@ Less than and equal to 1.68
‘G 0.6- ‘G 0.6 ‘S 0.6
S 0.4 S 0.4 S 0.4
2 2 2
o ] o
E - E 0.2 P<0.000 E 0.2
0.2 - - -2 P<0.000
oc 1 1 I T 1 oc L) 1 1 1 1 oc L 1 1 I 1
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
Survival Time (months) Survival Time (months) Survival Time (months)

Figure | Kaplan—Meier curves showing overall survival for LM from lung cancer according to clinical parameters and systemic immunoinflammation biomarkers. Univariate
analysis showed sex (A), smoking history (B), ECOG performance status scores (C), histological subtypes (D), targeted therapy (E), NLR (F), PLR (G), SlI (H), and LMR (1)
were all significantly associated with OS (P<0.05).

Abbreviations: ECOG, Eastern Cooperative Oncology Group; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SlI, systemic immunoinflammation
index; LMR, lymphocyte-to-monocyte ratio.

and LMR levels. No other clinicopathological parameter — age, extracranial transfer, diagnostic criteria, concomitant
BM, whole-brain radiation therapy (WBRT), or intrathecal therapy — was associated with patient prognosis (P>0.05).
On multivariate Cox analysis, NLR remained an independent survival factor (P=0.034), together with ECOG PS score
(P=0.019; Table 3). Figure 2A and B show the receiver-operating characteristic curves according to the NLR and ECOG
PS scores. Based on the previous multivariate Cox model, two variates (ECOG PS scores and NLR) were integrated into
the nomogram to predict 1-, 2-, 3-year OS (Figure 2C).
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Table 3 Multivariate analyses of prognostic factors associated with OS in LM from lung cancer

Multivariate Cox analysis
p P Exp(p) 95% ClI
Sex(Male, Female) —0.194 0.538 0.823 0.443-1.528
Smoking history (yes, no) 0.543 0.121 1.721 0.867-3.418
ECOG PS score (0-2, >2) —-1.082 0.019 0.339 0.137-0.839
Histological type (NSCLC, SCLC) —0.750 0.297 0.473 0.115-1.934
Targeted therapy (yes, no) —0.245 0.393 0.783 0.447-1.372
Neutrophil-to-lymphocyte ratio (>3.57, <3.57) 0.790 0.034 2.203 1.060—4.578
Platelet-to-lymphocyte ratio (>209.77, <209.77) —0.286 0.409 0.751 0.380-1.483
Systemic immunoinflammation index (>1139.25, <1139.25) 0.523 0.268 1.687 0.668—4.260
Lymphocyte-to-monocyte ratio (>1.68, <1.68) 0.103 0.849 1.109 0.384-3.203

Abbreviations: ECOG, Eastern Cooperative Oncology Group; PS, performance status; NSCLC, non—small cell lung cancer; SCLC, small-cell lung cancer.

Discussion

To date, promising advances have been made in several aspects of LM from lung cancer,” mainly involving improved
acknowledgment of genetic profiles from CSF biopsy'® and the advent of novel therapeutic agents with greater central
nervous system penetration, especially in EGFR-mutant and ALK-rearranged subtypes.’®?' However, LM remains
a serious complication of advanced lung cancer with poor prognosis, and its management is still challenging in the
clinic. In order to improve survival and maintain quality of life by delaying neurological deterioration, an individualized
combination of different therapeutic options is commonly considered in the treatment of LM from lung cancer,'~*® which
includes molecularly targeted therapy, intrathecal chemotherapy, radiotherapy, and supportive care. These combinations
have shown promising results, but not all patients benefit. Because of this, it is important to be able to identify which
patients are most likely to benefit from treatment. Therefore, substantial efforts are made in order to reveal and predict
the prognosis of LM across this extremely heterogeneous population. Moreover, given the expanding landscape and
ongoing studies of LM-directed therapies,”**** accessible and affordable prognostic or predictive markers will continue
to be a growing need.

Previous studies on prognostic factors in LM have mainly included such clinicopathological variables as patient sex,
smoking history, ECOG PS score, histological subtype, and molecularly targeted therapy,***** which have also been
further demonstrated by the present study. Moreover, multivariate analysis in our study showed that ECOG PS score at
the time of LM diagnosis is a unique independent prognostic factor among these clinicopathological factors, which is
consistent with the current consensus that PS is the most important prognostic factor.'*> In recent years, the role of WBRT
in the management of LM from lung cancer has been decreasing, because most retrospective studies of patients with LM
did not show a survival benefit,'* which is also supported by our study (median OS in WBRT vs non-WBRT group: 16
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Figure 2 ROC-curve analysis (A and B) and nomogram (C) of NLR and ECOG PS scores in LM from lung cancer for survival prediction of I, 2, 3 years.
Abbreviations: ROC, receiver-operating characteristic; NLR, neutrophil-to-lymphocyte ratio; ECOG PS, Eastern Cooperative Oncology Group performance status; AUC,
area under the curve.
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vs 10 months, P=0.103). Now it is generally accepted that WBRT may be indicated in rigorously selected patients with
extensive nodular lesions or symptomatic linear meningeal lesions in the presence of concomitant BM. In the present
study, methotrexate was of the first choice for the administration of intrathecal chemotherapy (66 of 68, 97.06%).
Intrathecal chemotherapy did not show OS benefit compared to no intrathecal chemotherapy (median OS 13.5 vs 10
months, P=0.815). Recently, the Depo-Sein trial (NCT01645839) explored the role of systemic therapy plus intrathecal
liposomal cytarabine in patients with newly diagnosed LM from breast cancer, and showed that the addition of intrathecal
chemotherapy improved LM-related PFS (3.8 months vs 2.2 months, P=0.04) in comparison with systemic therapy alone.
However, the difference in median OS was not significant between the two groups (7.3 months vs 4.0 months,
P=0.51).2%" Not surprisingly, improved outcomes in patients with molecularly targeted therapy were found in compar-
ison to without (median OS 15 vs 8§ months, P=0.022). In patients with specific actionable genetic alterations, there is
considerable evidence that molecularly targeted therapies are effective either alone or in combination with other

strategies in the management of LM as well as BM from lung cancer,>?%>°

especially in the era of new generations
of tyrosine-kinase inhibitors with greater central nervous system efficacy. This field is rapidly evolving, and its emerging
role involving different combination regimens in the management of LM needs to better studied in prospective clinical
trials.

As a hallmark of cancer, systemic immunoinflammation perturbation induced by tumor burden has been extensively

explored in clinical and preclinical scenarios,®'%!-3

and it is considered a potent stimulator of cancer development and
progression. Therefore, significant interest in the development of predictive biomarkers leveraging systemic immunoin-
flammation status has developed. This drove us to depict the systemic immunoinflammation landscape of LM from lung
cancer in the present study using baseline NLR, PLR, SII and LMR levels at the time of LM diagnosis and further
explore the relationship between these biomarkers and LM-patient survival.

Our study provides evidence that all the four systemic immunoinflammation biomarkers are significantly correlated
with prognosis in LM from lung cancer. Moreover, NLR is an independent predictor of survival for LM from lung cancer.
Our study further combined NLR with ECOG PS score to predict survival. Our findings are consistent with previous

reports addressing NLR as an independent predictor of survival in the context of solid tumors,'®

especially BM and
LM. For example, Zhang et al found pretreatment NLR >3.3 inversely predicted local control, distant control, and OS in
patients with BM undergoing gamma knife radiosurgery.** Another study on patients with BM who underwent
neurosurgical resection showed that median OS in those with preoperative NLR >5 was only 5 months in comparison
with 15 months in patients with NLR <5.*° Similarly, posttreatment NLR >6 after stereotactic radiosurgery in patients
with BM was associated with worse 1- and 2-year OS (59.9% vs 72.9% and 24.6% vs 43.8%, respectively).*® Recently,
Hong et al found baseline NLR <2.43 was associated with better OS in LM patients.'® To date, the optimal dichotomous
cutoff values of NLR to predict survival in patients with several cancers remains unknown, and ranged from 2.18 to 7.5
according to previous studies.>**”*® In addition, NLR can be used to aid in the evaluation of optimal systemic therapy in
patients with cancer, especially in advanced stages.*”** However, this should be assessed with caution when simply using
NLR to guide treatment decisions at the individual patient level. Since biomarkers based on CBC are commonly
accessible and feasible in the clinic, these biomarkers could easily be integrated into daily clinical practice if ultimately
shown to be predictive of outcome.

It should be noted that there are some limitations in the present study. There are several inevitable biases resulting
from retrospective design. For example, a bias induced by selection procedures for decision of specific treatment
strategies in this cohort cannot be excluded. Therefore, analysis of outcomes according to baseline NLR in
a randomized controlled trial setting may be able to clarify this issue, and further prospective validation accounting
for the best thresholds for NLR in this population of LM from lung cancer is warranted. On the other hand, our study
indicates that the baseline NLR level in peripheral blood is associated with OS. However, the mechanisms underlying
this correlation and the subsequent biological function of this correlation are unknown and were not explored in the
present study. Further studies have been carried out in our institution to investigate the characterization of the biological
mechanism, which may help in fully understanding and exploiting the value of these parameters. In addition, the present
study included LM from SCLC with only three patients for final analysis. Considering the small sample and its difference
from other types of lung cancer, further trials focusing on LM from SCLC alone with more samples may be convincing.
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Conclusion
The findings of the present study suggest that both baseline NLR and PS scores at the time of LM diagnosis are helpful

and available prognostic biomarkers for patients with LM from lung cancer. Further prospective validation with more

samples and in the context of multiple clinical settings will be of great benefit for amplification of our findings.
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