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Abstract

Background The prognostic significance of Neutrophil-to-Lymphocyte Ratio (NLR) and Platelet-to-Lymphocyte Ratio
(PLR) in Small Cell Lung Cancer (SCLC) patients receiving platinum-based chemotherapy is debated.

Methods This study aims to elucidate their roles in survival outcomes. A systematic search across PubMed, Embase,
Web of Science, and Cochrane Library identified relevant studies. The Newcastle-Ottawa Scale (NOS) evaluated study
quality. Meta-analysis was conducted using random-effects and fixed-effects models, supplemented by sensitivity
analysis.

Results A total of 11 studies with 3,634 SCLC patients were included. Patients with high NLR had significantly
decreased overall survival (OS) (HR=1.39, 95% Cl: 1.18-1.59, P<0.001) and progression-free survival (PFS) (HR=1.52,
95%Cl: 1.27-1.78, P<0.001). The OS was not statistically different between high and low PLR groups (HR=1.13, 95%Cl:
0.84-1.43, P=0.265). Subgroup analysis revealed that OS in high NLR group was significantly lower across different
strata, and OS in the high PLR group was significantly lower among patients with limited-stage SCLC (LS-SCLC) and
populations with a PLR cutoff value < 160.

Conclusions High NLR is associated with poor OS and PFS in patients with SCLC receiving first-line platinum-based
chemotherapy. PLR does not significantly impact OS, except in LS-SCLC patients and populations with a PLR cutoff
value < 160. These findings require further validation from prospective studies.
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Introduction

Small Cell Lung Cancer (SCLC), one of the most aggres-
sive types of lung cancer, is a malignancy that originates
from argyrophilic cells of the bronchial mucosa basal
layer. It accounts for approximately 13-17% of all lung
cancer cases, demonstrating rapid progression, high
invasiveness, a high risk of local recurrence, and a ten-
dency for distant metastasis [1, 2]. Despite the generally
poor prognosis of SCLC, with a five-year survival rate as
low as 6.5% [3], platinum-based chemotherapy remains
the cornerstone of treatment. While the initial response
rate to platinum-based chemotherapy is approximately
60-65% [4], long-term survival is exceedingly rare. SCLC
prognosis is typically consistent across patients receiving
platinum-based chemotherapy, with limited variability
in long-term survival outcomes. However, differences in
treatment response still occur, driven by factors such as
genetic mutations, phenotypic variations, and individual
patient characteristics. Given these challenges, the need
for more reliable prognostic markers is evident, particu-
larly in light of tumor resistance and disease recurrence.
Such markers could help personalize treatment and bet-
ter identify high-risk patients, ultimately optimizing clin-
ical decision-making [5, 6].

In the broader context of tumor pathophysiology, sys-
temic inflammation has been recognized as a significant
player. It constitutes a critical part of the tumor microen-
vironment and impacts multiple facets of cancer biology,
from initiation to progression. Current research has shed
light on the nexus between several inflammatory mark-
ers and the prognosis of solid tumors, including SCLC
[7, 8]. Among these, two prominent systemic inflamma-
tion-based indices, the Neutrophil-to-Lymphocyte Ratio
(NLR) and the Platelet-to-Lymphocyte Ratio (PLR), have
drawn considerable attention for their potential prog-
nostic relevance. These markers encapsulate the balance
between inflammatory response (neutrophils and plate-
lets) and the adaptive immune response (lymphocytes),
which is increasingly appreciated in the context of cancer
prognosis [5, 7].

Despite the surge in research on the prognostic value
of NLR and PLR in SCLC patients, the findings have yet
to converge into a consistent conclusion. Studies from
various research groups paint a complex picture. Some
research, such as that conducted by Kang et al. [9] and
Sakin et al. [10], implies that SCLC patients with elevated
NLR and/or PLR could face a more dismal prognosis. In
stark contrast, other studies, such as those from Pan et
al. [11] and Xie et al. [12], dispute this relationship, find-
ing no significant correlation between these inflamma-
tion-based markers and the prognosis of SCLC patients.
Recent studies [13], suggest that while NLR may be a
useful prognostic marker for OS, it does not necessar-
ily serve as a predictive marker for treatment efficacy,
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given the standardization of first-line platinum-based
chemotherapy in most SCLC patients. This reinforces the
idea that NLR, while potentially valuable for prognosti-
cation, does not offer individualized predictive insights
into treatment response. This divergence in findings
reflects the need for further robust analyses to conclu-
sively determine the prognostic value of NLR and PLR
in SCLC. In light of these discrepancies, we conduct a
meta-analysis to systematically review and synthesize the
available studies, with the aim of providing a more accu-
rate assessment of the prognostic value of NLR and PLR
in SCLC patients undergoing first-line platinum-based
chemotherapy. This approach seeks to offer a useful tool
for clinicians to improve prognosis determination and
support more informed, efficient clinical decision-mak-
ing, ultimately enhancing the management and treatment
outcomes for SCLC patients.

Materials and methods

Search strategy

Throughout the systematic review process and the sub-
sequent reporting of our findings, we adhered strictly to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [14]. On May 6,
2023, a comprehensive search was conducted across four
electronic databases: PubMed, Embase, Web of Science,
and the Cochrane Library. The search was not restricted
by time limitations. The vocabulary and syntax were
modified according to the specific requirements of each
database. The search terms used in PubMed included:
(“small-cell lung cancer” OR “small-cell lung carcinoma”
OR “SCLC”) AND (“neutrophil-lymphocyte ratio” OR
“NLR” OR “platelet-lymphocyte ratio” OR “PLR”). No
language restrictions were imposed. Additionally, a man-
ual screening of reference lists was performed to identify
any additional relevant articles.

Inclusion criteria

The inclusion and exclusion criteria for this meta-analy-
sis were established based on the Population, Interven-
tion, Comparison, Outcomes, and Study Setting (PICOS)
guidelines. Studies included in the systematic review
had to meet the following criteria: (1) Studies involving
patients diagnosed with SCLC who were receiving first-
line platinum-based chemotherapy; (2) Patients in the
included studies had undergone at least one cycle of plat-
inum-based chemotherapy; (3) NLR and PLR were deter-
mined prior to the initiation of first-line platinum-based
chemotherapy; (4) The studies evaluated the associa-
tion between NLR and PLR and the prognosis of SCLC
patients; (5) The studies provided hazard ratios (HR) and
95% confidence intervals (CI) for the association between
NLR and PLR and SCLC prognosis.



Zhao et al. BMC Pulmonary Medicine (2024) 24:630

The exclusion criteria were as follows: (1) Studies that
did not provide complete follow-up data were excluded;
(2) Studies involving patients with other concurrent
cancer diagnoses were excluded; (3) Case reports, com-
mentaries, expert opinions, and narrative reviews were
excluded.

Data extraction

Data extraction for this meta-analysis was performed by
two independent researchers, with any discrepancies in
their findings resolved through discussion or by the inter-
vention of a third arbitrator. The extracted data encom-
passed a range of variables, including the first author’s
name, year of publication, ethnicity and country of the
participants, follow-up period, age range of the partici-
pants, sample size, analysis model, cut-off values for PLR
and NLR, and study endpoints. For studies missing OS
or PFS data, these values were extracted and recalculated
using Engauge Digitizer 9.1 software, from the provided
Kaplan-Meier survival curves. In cases where data of
interest were not available in the published report, the
investigators of the original studies were contacted by
email to request the unpublished data.

Quality assessment

The quality of the included studies in our meta-analysis
was rigorously evaluated by two independent review-
ers using the Newcastle-Ottawa Scale (NOS) [15]. NOS
is a widely recognized tool for assessing the quality of
research studies. It employs a comprehensive frame-
work consisting of nine distinct components, categorized
into three main domains: selection, comparability, and
outcome. These categories facilitated the evaluation of
potential sources of bias inherent in the studies. After a
thorough evaluation, each study was assigned a quality
score ranging from O to 9. The scores were interpreted as
follows: studies with scores from 0 to 3 were classified as
low quality, those with scores between 4 and 6 were cate-
gorized as moderate quality, and studies with scores from
7 to 9 were considered high quality.

Statistical analyses

To assess the heterogeneity among the included studies,
chi-square statistics and the I metric were used. An I?
value of 0% indicated the absence of observed heteroge-
neity, whereas an I* value exceeding 50% suggested sig-
nificant heterogeneity among the studies. In the presence
of substantial heterogeneity (I* > 50%), a random-effects
model was adopted to compute the overall effect size,
accounting for both within-study and between-study
variations. Conversely, in the absence of significant het-
erogeneity (I < 50%), a fixed-effects model was applied,
which considered only the within-study variation to esti-
mate the overall effect size. A sensitivity analysis was
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performed to evaluate the robustness of the results and
to assess the potential influence of individual studies on
the overall effect size. This involved systematically omit-
ting each study from the meta-analysis and recalculating
the overall effect size. Publication bias was evaluated by
inspecting the symmetry of the funnel plot and perform-
ing Egger’s test. All statistical tests were two-sided, with a
P-value of less than 0.05 denoting statistical significance.
All statistical analyses were conducted using Stata ver-
sion 17 (StataCorp, College Station, TX, USA).

Results

Search results and study selection

An initial search of electronic databases identified a total
of 1,201 relevant studies. After eliminating duplicates,
reviewing titles and abstracts, and applying strict inclu-
sion and exclusion criteria, 25 studies were deemed rel-
evant, while 14 were considered ineligible for further
analysis. Ultimately, 11 studies were included in the
meta-analysis [9-12, 16—22]. The study selection process
and its outcomes are depicted in Fig. 1.

Study characteristics

The characteristics of the studies included in this sys-
tematic review are summarized in Table 1. The meta-
analysis comprised studies published between 2014 and
2019. These studies were conducted in various regions,
including Asia, North America, and Europe, with coun-
tries such as Turkey, China, the United States, Germany,
and Korea represented. Follow-up periods varied across
studies, with data reported in months; however, not all
studies provided follow-up information. The partici-
pants were generally middle-aged to elderly, although age
ranges varied, with some studies reporting mean age and
others reporting median age. All studies employed multi-
variate analysis, and several also included univariate anal-
yses. The NLR cutoffs ranged from 2.9 to 5.0, while PLR
cutoffs (where provided) typically ranged from 140.1 to
210.0. Sample sizes ranged from 65 to 938 participants.
Most studies used OS as the primary outcome endpoint,
with some also considering PFS.

Results of quality assessment

The methodological quality of each study included in the
meta-analysis was evaluated using the NOS. The NOS
scores varied across studies, with two studies achieving
a score of 7 points, five studies scoring 8 points, and the
remaining four studies obtaining the highest score of 9
points. However, none of the studies employed blinding
procedures or provided evidence of allocation conceal-
ment, which are common strategies to reduce bias in
observational studies. No evidence of funding bias was
found, suggesting that the financial sources of the studies
did not influence the outcomes. Additionally, all studies
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Fig. 1 Selection process of included studies

provided complete outcome data, demonstrating thor-
ough data collection and reporting. No issues related to
early stoppage bias or baseline imbalances were identi-
fied, further supporting the overall quality and reliability
of the studies. For a detailed overview of the risks of bias
and their corresponding ratios across the studies, refer to
Table 2.

Meta-analysis of primary outcomes

The meta-analysis was based on 11 studies encompassing
a total of 3,634 SCLC patients undergoing first-line plat-
inum-based chemotherapy [9-12, 16-22]. This cohort
was used to evaluate the correlation between the NLR
and OS/PFES. The included studies displayed moderate
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heterogeneity (1>=48.1%, P=0.037). Therefore, a ran-
dom-effects model was employed to combine the effect
sizes. The results revealed a significant decrease in OS
in the high NLR group compared to the low NLR group
(HR=1.39, 95% CIL: 1.18-1.59, P<0.001) (Fig. 2). Simi-
larly, PES was significantly lower in the high NLR group
compared to the low NLR group (HR=1.52, 95%Cl:
1.27-1.78, P<0.001) (Fig. 3), showing no heterogeneity
(I’=0.0%, P=0.894).

By including five studies with a total of 1,612 SCLC
patients undergoing first-line platinum-based chemo-
therapy, the correlation between the PLR and OS was
assessed [9, 10, 12, 19, 20]. These studies demonstrated
heterogeneity (I*=70.0%, P=0.010). However, using a
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Table 1 Characteristics of studies included in the meta-analysis
First Author Publi- Region Country  Follow-up Analy- NLR PLR Sam- Age (Years) Out-
cation (Months) sis Cutoff  Cutoff ple come
Year Mode Size Endpoint
Sakin et al. [10] 2019 Asia Turkey Median 6 MV+UV  3.00 150.0 113 Median 61 (35-81) OS
(1-33)
Panetal [11] 2019 Asia China NA uv 3.80 NG 73 Mean 61.64 (39-83) OS, KM,
PFSKM
Suzuki et al. [18] 2018 North America America NA MV+UV  4.00 194.7 252 Median 63 (56-69)  OS
Suzuki et al. [19] 2018 North America America NA MV+UV 290 140.1 122 Median 65 (60-72)  OS
Wen et al. [21] 2017 Asia China Median 35.1 MV 4.00 NG 452 Median 56 (27-82)  OS, PFS
Kdsmannetal.[16] 2017  Europe Germany  NA MV 4.00 180.0 65 NG oS
Caoetal. [15] 2016 Asia China NA MV 3.18 176.5 707 Mean 56.24 (23-75) OS
Shaoetal. [17] 2015 Asia China Median 685 MV 415 150.0 112 Median 62 (45-82)  OS, PFS
Xie etal.[12] 2015 North America America Median 108 MV 5.00 210.0 938 Median 68 (27-91)  OS
Kang etal. [9] 2014 Asia Korea Median 40.28 MV 4.00 160.0 187 Median 68 (43-84)  OS, PFS
(2.60-89.20)
Wang et al. [20] 2014 Asia China NA MV 3.00 150.0 613 Mean 59.31 [ON)

NLR: Neutrophil-lymphocyte ratio; PLR: Platelet-lymphocyte ratio; OS: Overall survival; PFS: Progression-free survival; NA: Not available; UV: Univariate; MV:

Multivariate; KM: Extracting data by calculating Kaplan-Meier curves

random-effects model to combine effect sizes, no statisti-
cally significant difference in OS was found between the
high and low PLR groups (HR=1.13, 95%CI: 0.84-1.43,
P=0.265) (Fig. 4).

Meta-analysis of subgroup analysis

Subgroup analysis was conducted based on the NLR cut-
off values, disease stage, pathology type, race, and anal-
ysis mode of the included studies. The results indicated
that the OS in high NLR group was significantly lower
than the low NLR group across different strata, includ-
ing limited-stage SCLC (LS-SCLC) (HR=1.56, 95%CIL:
1.15-2.16, P<0.001), extensive-stage SCLC (ES-SCLC)
(HR=1.51, 95%CI: 1.21-1.73, P<0.001), pure SCLC
(P-SCLC) (HR=1.41, 95%CI: 1.20-1.69, P<0.001), com-
bined SCLC (C-SCLC) (HR=1.46, 95%CIL: 1.23-1.66,
P<0.01), Asian population (HR=1.39, 95%CI: 1.13-1.81,
P<0.001), Non-Asian population (HR=1.43, 95%CI:
1.32-1.61, P<0.001), and NLR cutoff value>4 (HR=1.47,
95%CI: 1.31-1.63, P<0.001) (Table 3).

A further subgroup analysis based on the PLR cutoff
values and disease stages in the included studies indi-
cated that OS in the high PLR group was significantly
lower than the low PLR group among LS-SCLC patients
(HR=1.63, 95%CI: 1.26-2.12, P<0.001) and in popula-
tions with a PLR cutoff value<160 (HR=1.76, 95%CI:
1.26-2.21, P<0.001) (Table 3).

Sensitivity analysis

Given the significant variability observed among the
studies included in the meta-analysis, a sensitivity anal-
ysis was performed to assess the robustness and reli-
ability of the aggregated findings. This analysis involved
systematically excluding each study individually and

recalculating the combined effect estimates based on the
remaining studies. The results of the sensitivity analysis
showed that the overall findings remained consistent and
stable even after excluding any individual study. This sug-
gests that no single study exerted undue influence on the
overall outcomes, thereby contributing to the robustness
of our findings. The consistency observed across these
analyses further supports the reliability of the main con-
clusions derived from this meta-analysis (Fig. 5).

Publication bias

The funnel plots generated from the observed study
data exhibited a symmetrical distribution, indicating
the absence of substantial publication bias, as evidenced
by the lack of significant asymmetry (Fig. 6). To further
evaluate publication bias, Egger’s linear regression test
was conducted across the meta-analyses for various
variables. The results revealed no statistically significant
publication bias (P>0.05 for all variables). These findings
provide additional evidence supporting the reliability and
validity of the meta-analysis results.

Discussion

The tumor microenvironment, consisting of vasculature,
extracellular matrix, and inflammatory cells, plays a cru-
cial role in cancer progression [23, 24]. Inflammatory
markers such as the NLR and PLR have been linked to
cancer prognosis, including in SCLC. Elevated NLR and
PLR reflect an inflammatory response that may promote
tumor growth and metastasis by modulating immune
cells and vascular signaling within the tumor microenvi-
ronment [25, 26]. This meta-analysis aims to systemati-
cally evaluate the prognostic significance of NLR and PLR
in SCLC patients undergoing first-line platinum-based
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Table 2 The quality assessment according to Newcastle-Ottawa scale
Study Selection Comparability Outcome Total
Representa- Selection  Ascer- Demonstration that outcome Comparability of  Assess-  Was Adequacy Sscore
tiv-enessof of thenon tain- of interest was not presentat  cohorts on the mentof follow- of follow
the exposed -exposed mentof start of study basis of the design outcome uplong up of
cohort cohort exposure or analysis enough cohorts
Sakin % * * * * % * * * 9
etal.
(10l
Pan * * * * % * * * 8
etal.
[11]
Suzuki % * * * * * * * * 9
etal.
[18]
Suzuki ¥ * * * * % * * 8
etal.
[19]
Wen % * * * % * * 7
etal.
[21]
Kas- * * * * * * * * 8
mann
etal.
[1é]
Cao * * * * * % * * * 9
etal.
[15]
Shao % * * * * * * 7
etal.
[17]
Xie * * * * * % * * * 9
etal.
[12]
Kang % * * * * * * * 8
etal.
El
Wang * * * * k * * * 8
etal.
[20]

*: each individual asterisk (‘&’) signifies one point

chemotherapy. By consolidating existing data, we seek to
provide a more reliable assessment of these biomarkers’
role in predicting survival outcomes, offering clinicians
valuable insights for prognosis and treatment decision-
making in SCLC management [27, 28]. This meta-analy-
sis provides a comprehensive evaluation of the prognostic
value of NLR and PLR in SCLC patients undergoing first-
line platinum-based chemotherapy. The novel contribu-
tion of this study lies in its systematic assessment of both
NLR and PLR across a large cohort of 3,634 patients,
revealing that high NLR is significantly associated with
poorer OS and PES, while PLR showed no significant
association with OS. The findings highlight the potential
utility of NLR as a simple, cost-effective prognostic bio-
marker in clinical practice, offering valuable insights into
patient outcomes.

In this study, we analyzed data from 11 studies involv-
ing a total of 3,634 SCLC patients receiving first-line plat-
inum-based chemotherapy, focusing on the prognostic
value of NLR and PLR. Previous research, such as that by
Yang et al. [29], has highlighted the potential prognostic
significance of NLR and PLR in lung cancer, though their
study did not specifically link these markers with treat-
ment outcomes. Our findings suggest that elevated NLR
is associated with poorer OS and PFS, which is consistent
with prior research. However, high PLR did not show a
statistically significant association with OS, in line with
some earlier studies. Subgroup analyses indicated that
high NLR values were particularly associated with worse
OS in certain patient groups, including those with LS-
SCLC, C-SCLC, non-Asian populations, and in studies
using a univariate analysis model. In the LS-SCLC group,
high PLR was also associated with worse OS, though this
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Effect %
Author (Year) (95% ClI) Weight
Kang et al. (2014) —i‘— 1.47 (1.01, 2.12) 8.70
Wang et al. (2014) —E—o— 1.70 (1.05, 2.75) 4.62
Shao et al. (2015) —i‘— 1.56 (1.16, 1.96) 12.72
Xie et al. (2015) -i’- 1.41 (1.24, 1.59) 21.32
Cao et al. (2016) -O-E 1.03 (0.84, 1.27) 19.71
Wen et al. (2017) i—‘— 2.04 (1.02, 4.10) 1.61
Kasmann et al. (2017) —5—0— 2.05 (1.06, 3.95) 1.81
Suzuki, Lin et al. (2018) —E'O— 1.52 (1.17, 1.98) 12.56
Suzuki, Wei et al. (2018) —E—O— 1.86 (1.15, 3.01) 3.98
Sakin et al. (2019) -i—o— 2.26 (1.25, 4.10) 1.86
Pan et al. (2019) —O—i- 0.91 (0.56, 1.47) 11.09
Overall, DL (I’ = 48.1%, p = 0.037) @ 1.39 (1.18, 1.59) 100.00
T I
-5 5
Fig. 2 Forest plots of the effect of NLR on OS in SCLC patients received platinum-based first-line chemotherapy

Effect %

Author (Year) (95% ClI) Weight
Kang et al. (2014) —OE— 1.47 (1.03, 2.11) 22.82
Shao et al. (2015) —+O— 1.58 (1.10, 1.92) 39.58
Wen et al. (2017) —é—‘— 1.75 (111, 2.75) 9.89

Pan et al. (2019) —0-5— 1.41 (1.01, 1.99) 27.71

Overall, DL (I = 0.0%, p = 0.894) Q 1.52 (1.27,1.78) 100.00

I T
-2 0 2

Fig. 3 Forest plots of the effect of NLR on PFS in SCLC patients received platinum-based first-line chemotherapy
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Effect %
Author (Year) (95% ClI) Weight
Kang et al. (2014) —o—i— 0.90 (0.63, 1.28) 23.52
I
Xie et al. (2015) - 0.83 (0.67,1.02) 29.39
|
Suzuki, Lin et al. (2018) —— 1.20 (0.93, 1.54) 24.34
|
Suzuki, Wei et al. (2018) -i_‘— 1.72 (1.06, 2.82) 8.46
1
Sakin et al. (2019) — 1.69 (1.08, 2.26) 14.29
Overall, DL (I = 70.0%, p = 0.010) 0 1.13 (0.84, 1.43) 100.00
T T
-2 0 2
Fig. 4 Forest plot of the effect of PLR on OS in SCLC patients received platinum-based first-line chemotherapy
Table 3 Meta-analysis of subgroup analysis
Indicator Number of included studies 1%(%) The model of meta-analysis HR (95%Cl) PValue
NLR on OS in SCLC patients
LS-SCLC 4 66.2 R 1.56 (1.15-2.16) <0.001
ES-SCLC 3 16.8 F 1(1.21-1.73) <0.001
P-SCLC 9 56.6 R 41 (1.20-1.69) <0.001
C-SCLC 2 0 F 1.46 (1.23-1.66) <0.001
Asia 7 618 R 1.39(1.13-1.81) <0.001
Non-Asia 4 0 R 143 (1.32-1.61) <0.001
NLR cutoff value >4 6 47.8 F 147 (1.31-1.63) <0.001
NLR cutoff value <4 5 71.1 R 1.39(0.99-1.97) 0.065
PLR on OS in SCLC patients
LS-SCLC 2 0 F 1.63 (1.26-2.12) 0.091
ES-SCLC 3 81.1 R 1.16 (0.79-1.71) 0.361
PLR cutoff value > 160 3 56.1 R 0.95(0.76-1.22) 0.551
PLR cutoff value < 160 2 5 7 1.76 (1.26-2.21) <0.001

NLR: Neutrophil-lymphocyte ratio; PLR: Platelet-lymphocyte ratio; LS-SCLC: limited-stage small-cell lung cancer; ES-SCLC: extensive-stage small-cell lung cancer, R:
random-effects model; F: fixed-effects model; P-SCLC: pure- small-cell lung cancer; C-SCLC: combined small-cell lung cancer;

finding was not consistent across all subgroups. While
these findings contribute to the growing body of study on
prognostic markers in SCLC, it is important to note that
these markers should be viewed as additional tools for
prognostication rather than definitive guides for treat-
ment decisions. They may help identify patients at higher
risk of poor outcomes, potentially aiding in the identifica-
tion of those who could benefit from closer monitoring
or more aggressive treatment approaches [10].

Our analysis indicates significant heterogeneity among
the included studies, as reflected in the P-value and I*
statistics. To explore the source of this heterogeneity,
we conducted a subgroup analysis, which suggested that
elevated PLR is associated with poorer OS in the LS-
SCLC population and in groups with a PLR cutoff<160.

However, in studies using a PLR cutoff>160, no signifi-
cant association was observed between elevated PLR and
OS. This variation in cutoff values across studies appears
to be a key factor contributing to the observed hetero-
geneity. To assess the robustness of our findings, we
performed sensitivity analyses, which examine the influ-
ence of individual studies on the overall results. The con-
sistency of our primary outcomes, even when any single
study was excluded, suggests that no individual study dis-
proportionately affected the aggregate results. This rein-
forces the reliability of our findings across different study
conditions, although the possibility of residual bias can-
not be completely ruled out. We also addressed potential
concerns about publication bias using funnel plots and
Egger’s regression test. The symmetrical distribution of
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Fig. 6 Funnel plot for publication bias in all included studies

the funnel plots and the absence of significant publica-
tion bias in Egger’s test further support the validity of our
results, suggesting that the observed findings are likely a
reliable reflection of the broader body of research on this
topic. Sensitivity analysis and evaluation of publication
bias provide additional confidence in the reliability of our
findings. However, it is important to emphasize that the
observed associations between NLR, PLR, and survival
outcomes in SCLC patients receiving first-line platinum-
based chemotherapy should be interpreted with caution.
Further validation through larger-scale, prospective stud-
ies is needed to better establish the clinical applicability
and real-world utility of these prognostic markers.

This study has several limitations that should be con-
sidered when interpreting the findings. First, our analysis
focused specifically on patients with SCLC undergoing
first-line platinum-based chemotherapy. As such, the
results are specific to this patient group and may not
be directly applicable to other types of lung cancer or
patients receiving alternative treatments. Second, the
majority of the included studies were retrospective in
design, which inherently introduces potential biases,
including selection and reporting biases. Although we
attempted to mitigate these risks through a rigorous
quality assessment process, the retrospective nature of
the studies limits the ability to draw definitive causal con-
clusions. Lastly, there was notable variability in the cut-
off values for NLR and PLR across the included studies,
which likely contributed to the observed heterogeneity in
the results. To enhance the precision and comparability

of future analyses, it would be beneficial to standardize
these cutoff values across studies.

Conclusions

In conclusion, our meta-analysis suggests that a high
NLR is associated with poorer OS and PFES in patients
with SCLC undergoing first-line platinum-based chemo-
therapy. However, PLR did not show a statistically signifi-
cant association with OS in this cohort. While our study
contributes to the existing body of research on the prog-
nostic value of NLR and PLR in SCLC, it is important to
emphasize that NLR is a prognostic marker of survival
rather than a predictive marker of treatment efficacy. The
retrospective nature of the analysis, along with variability
in NLR and PLR cutoff values across studies, limits the
ability to draw definitive clinical conclusions. Further
prospective studies with standardized cutoff values are
needed to validate these findings and explore their poten-
tial prognostic implications.
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