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Inflammatory Biomarkers from Blood Counts 
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	 Background:	 Globally, esophageal cancer ranks as the sixth leading cause of cancer-related mortality. This retrospective study 
from a single center in Turkey aimed to evaluate hematological inflammatory biomarkers in complete blood 
count (CBC) data and outcomes in 113 patients with advanced esophageal carcinomas.

	 Material/Methods:	 We conducted a retrospective analysis of 113 patients with metastatic esophageal cancer composed of squa-
mous (92), adenocarcinoma (18), and small cell (3) histology. We investigated neutrophil-to-lymphocyte ratio 
(NLR), lymphocyte-to-monocyte ratio (LMR), platelet-to-lymphocyte ratio (PLR), neutrophil-to-platelet lympho-
cyte ratio (NLPR), neutrophile-to-monocyte ratio (NMR), systemic inflammation index (SII), systemic inflamma-
tory response index (SIRI), and aggregate index of systemic inflammation (AISI) in terms of prognosis.

	 Results:	 The initial treatment for 25.7% of patients consisted of a carboplatin-paclitaxel combination. In response to the 
initial round of chemotherapy, 52.2% of patients showed improvement (15% complete, 37.2% partial), while 
18.6% experienced disease progression. Neutropenia was observed as the most prevalent severe (grades 3-4) 
adverse reaction, affecting 19.8% of patients. Higher NLR, PLR, SII, NLPR, SIRI, and AISI values were associated 
with worse survival (P=0.016, P=0.008, P=0.011, P=0.028, P=0.014, P=0.001, respectively), whereas higher LMR 
was correlated with better survival (P=0.001). The NMR analysis showed no significant association (P=0.46). 
Multivariate analysis identified independent prognostic factors except histology, PLR, and NLPR.

	 Conclusions:	 Research indicates that inflammatory indicators obtained from complete blood count analyses possess prog-
nostic significance for individuals with metastatic esophageal cancer. These biomarkers demonstrate diverse 
capacities in forecasting the course of the disease. These simple and inexpensive markers need further confir-
mation to guide individualized treatment planning.

	 Keywords:	 Blood Cell Count • Esophagus • Inflammation • Prognosis

	 Full-text PDF:	 https://www.medscimonit.com/abstract/index/idArt/947202

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

1 Department of Gastroenterology, Van Yüzüncüyıl University, Van, Türkiye
2 Department of Medical Oncology, Alanya Alaaddin Keykubat University, 

Alanya, Türkiye

e-ISSN 1643-3750
© Med Sci Monit, 2025; 31: e947202

DOI: 10.12659/MSM.947202

Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be 
made by its manufacturer, is not guaranteed or endorsed by the publisher

e947202-1
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

https://orcid.org/0000-0001-6686-0300
https://orcid.org/0000-0002-0853-4096


Introduction

Globally, esophageal cancer ranks as the seventh most preva-
lent cancer and the sixth leading cause of cancer-related mor-
tality, resulting in over 500 000 deaths annually [1]. Projections 
indicate it will claim 880 000 lives by 2040 [2]. In the United 
States, 2024 estimates predict 22 370 new diagnoses and 
16 130 fatalities [3]. The predominant subtype, squamous cell 
carcinoma (SCC), comprises about 85% of cases. However, cas-
es of adenocarcinoma are increasing [4].

Esophageal cancers are often not diagnosed at an early stage 
and are associated with high mortality, with more than one-
third of patients diagnosed at the metastatic stage [5]. The 
5-year survival rate of patients with metastatic disease is ap-
proximately 5% [6]. Unfortunately, many patients are diag-
nosed with locally advanced-stage relapse despite multimod-
al treatment [7,8]. Most esophageal cancers are classified as 
either squamous cell carcinoma (ESCC) or adenocarcinoma. 
While squamous cell carcinoma remains the most prevalent 
form, the landscape of esophageal cancer is undergoing a sig-
nificant shift. Over the past 4 decades, there has been a re-
markable surge in the occurrence of esophageal adenocarci-
noma (EAC), indicating a notable epidemiological transition in 
this disease [9]. Several factors contribute to the development 
of ESCC, including socioeconomic disadvantage, use of tobacco 
products, and alcohol intake (with the latter 2 having a mul-
tiplicative effect on risk when combined). Dietary habits also 
significantly influence ESCC occurrence. Specifically, the con-
sumption of high-temperature beverages, nitrosamine-contain-
ing foods (such as processed meats), and red meat has been 
associated with an elevated ESCC risk. Additionally, deficien-
cies in micronutrients such as beta-carotene, folate, vitamin 
C, vitamin E, and riboflavin have been linked to an increased 
likelihood of developing ESCC [10]. Over the last 4 decades, 
advances in cancer treatment have led to a reduction in mor-
tality rates, despite the generally poor prognosis. Comparing 
the 2 types of esophageal cancer, EAC shows a more favor-
able prognosis than ESCC. Research conducted in 2003 exam-
ined the survival trends of EAC and ESCC from the mid-1970s 
to the late 1990s, showing an increase in the relative 5-year 
survival rate for EAC from 5.7 to 13.6 throughout the study 
period. Likewise, ESCC saw an improvement in its 5-year rel-
ative survival rate, rising from 4.5 to 11.8 [11].

Cancer progression and management are significantly influ-
enced by inflammation, which Hanahan et al recognized as a 
hallmark of cancer [12]. As an essential and inherent immune 
response, inflammation occurs when tissue homeostasis is dis-
rupted. Patients with chronic inflammatory conditions are pre-
disposed to cancer development at all stages [13]. The activa-
tion of tissue repair mechanisms by inflammation promotes the 
proliferation and survival of premalignant cells. Additionally, 

inflammation induces immunosuppression and fosters a micro-
environment conducive to malignant cell survival [14]. Various 
cancer types are associated with inflammation, which contrib-
utes to their progression and metastasis [15,16].

Research has demonstrated that neutrophils significantly con-
tribute to the growth and advancement of tumors. They ac-
complish this by releasing factors that promote proliferation, 
inhibiting T-lymphocyte function, and encouraging tumor angio-
genesis [17,18]. Lymphocytes, crucial elements of the immune 
system, can impede tumor growth and spread, while halting 
its progression through cytotoxic actions [19]. Monocytes also 
play a vital role in immune responses, capable of modifying 
the tumor microenvironment by inducing local immunosup-
pression and supporting angiogenesis [20]. As a rich source of 
cytokines, platelets can enhance tumor development by pro-
moting blood vessel formation [21,22]. The systemic inflam-
matory response can be assessed through various blood pa-
rameters, including C-reactive protein, cytokines, leukocytes 
and their subsets, and platelets [23].

Research has shown that various inflammatory markers corre-
late with esophageal cancer patient survival. Elevated neutro-
phil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) 
are notable indicators of reduced overall survival (OS) [24]. A 
large-scale retrospective analysis of 1883 esophageal SCC pa-
tients who underwent radical esophagectomy revealed that 
decreased perioperative lymphocyte-monocyte ratio (LMR) 
and increased NLR were linked to poorer survival outcomes. 
However, neutrophil-monocyte ratio (NMR) showed no associ-
ation with survival [25]. Another retrospective study involving 
655 esophagectomy patients demonstrated that high preop-
erative systemic inflammatory index (SII) and low prognostic 
nutritional index (PNI) strongly indicated unfavorable prog-
nosis [26]. In an evaluation of 916 esophageal SCC patients 
who had radical esophagectomy, the systemic inflammatory 
response index (SIRI) emerged as an independent prognostic 
factor. Additionally, the aggregate index of systemic inflam-
mation (AISI) was identified as a crucial determinant of prog-
nosis [27]. Most of the current literature is based on early dis-
ease onset such as neoadjuvant and surgical treatment, and 
there are few studies evaluating these inflammatory mark-
ers in advanced stages. In a recent study evaluating the prog-
nostic factors of advanced squamous cell esophageal cancer 
and gastric adenocarcinoma in both cancers, high hemoglo-
bin, eosinophil, and CD4+ lymphocytes were independent 
predictive factors for PFS. Also, these parameters had prog-
nostic effects [28]. In a different study investigating the gas-
tric adenocarcinomas in terms of inflammatory biomarkers at 
the time of diagnosis, the modified Glascow prognostic score 
was found to be prognostic, but NLR, PLR, and SIRI were not 
independently related to OS in patients with metastasis [29]. 
In contrast to this research, our aim is to assess markers in 
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esophageal cancer patients at the stage when metastasis has 
occurred. Also, there is a need for investigation due to rarity 
of the disease in Western countries [30].

Accumulating evidence from recent studies suggests that vari-
ous inflammatory markers have a predictive value for survival 
in patients with cancer. Compared to other prognostic factors, 
inflammation-based prognostic indices are easy and feasible 
to obtain from routine blood tests before treatment. Some 
studies suggested treatment changes according to inflamma-
tory clinical markers [31,32]. However, previous studies have 
provided limited information, mostly on non-metastatic pa-
tients, and have investigated the effect of single inflammato-
ry markers on prognosis. A complete blood count (CBC) is an 
inexpensive, easy-to-administer laboratory test that is avail-
able in almost every healthcare facility and provides a wealth 
of information about blood cells and the immune system by 
evaluating different parameters. In this study, we aimed to in-
vestigate the association of 8 different biomarkers (NLR, PLR, 
LMR, NMR, SIRI, NLPR, SIRI, and AISI), which can only be ob-
tained using complete counts, with survival in patients with 
metastatic esophageal cancer. Also, we assessed which of 
these factors is valuable and feasible for predicting the prog-
nosis of metastatic esophageal cancer. Therefore, this retro-
spective study from a single center in Turkey aimed to evalu-
ate hematological and inflammatory biomarkers in complete 
blood count data and outcomes in 113 patients with advanced 
esophageal carcinomas.

Material and Methods

Ethics Statement

The research was conducted in line with the principles out-
lined in the Declaration of Helsinki. Additionally, the Ethics 
Committee at Van Yüzüncü Yıl University provided local ap-
proval for the study (16.02.2024 dated and 2024-02/14 num-
bered decision). Informed consent was not obtained from pa-
tients because of the retrospective design of the study. The 
Ethics Committee did not require informed consent.

Patient Selection

Our research involved a retrospective analysis of esophageal 
carcinoma patients treated and monitored at the Van Yüzüncü 
Yıl University Faculty of Medicine Hospital from January 2012 
to December 2023. The study included individuals over 18 
years old diagnosed with stage 4 esophageal carcinoma who 
had not received prior systemic treatment for metastatic dis-
ease. We excluded patients under 18 years of age, those with 
multiple cancers, individuals without metastatic disease, and 
cases with incomplete data.

The time from initiation of first-line therapy to disease advance-
ment, death, or final check-up in non-progressing individuals 
was used to determine progression-free survival (PFS). Overall 
survival (OS) was measured from the beginning of first-line 
treatment until death or the last follow-up date.

Patients were categorized based on 3 factors: tumor differen-
tiation (good-moderate-poor), tumor location (proximal-mid-
dle-distal), and Eastern Cooperative Oncology Group (ECOG) 
Performance score (0-1 versus 2). For all patients, we gath-
ered the following clinical information: age, gender, coexist-
ing medical conditions, types of histology, histological grading, 
TNM staging, tumor site, and pretreatment blood cell counts 
including white blood cells, neutrophils, monocytes, lympho-
cytes, and platelets. The blood samples were analyzed before 
the first cycle of chemotherapy in metastatic stage to prevent 
differences in patients.

Blood samples for analysis were collected routinely prior to 
treatment initiation and/or at the time of diagnosis and were 
retrospectively evaluated through a structured electronic chart 
review. Laboratory measurements were categorized as being 
performed at initial diagnosis if the blood draw occurred at 
the time of histopathological cancer confirmation or within a 
1-month window before or after this date. Blood samples tak-
en within this 1-month period were only included in the anal-
ysis if no cancer-specific treatments (such as surgery, system-
ic therapy, or radiation) had been administered during that 
time frame. In cases where multiple laboratory analyses were 
available, the one closest to the histopathological first diagno-
sis date was selected for this study. The classification of lab-
oratory parameters as being conducted at first diagnosis was 
contingent upon the blood draw taking place at the time of 
histopathological initial cancer diagnosis or within the speci-
fied 1-month window.

A Sysmex XN-1000 automated hematology analyzer (Sysmex, 
Japan) was used for blood cell counting and leukocyte differ-
entiation. This system utilizes flowcytometry fluorescence 
technology to obtain data on cell membrane composition 
and cytoplasmic activity [33]. Normal limits for laboratory val-
ues were PLT 150-350 G/l, WBC 4.0-10.0 G/l, neutrophils 2.0-
7.5 G/l, lymphocytes 1.0-4.0 G/l, and monocytes 0.0-1.2 G/l. 
Other units were recalculated and converted to the appropri-
ate units. We computed various inflammatory markers using 
the following formulas: NLR was calculated as neutrophil di-
vided by lymphocyte (N/L); PLR as platelet divided by neu-
trophil (P/L); NMR as neutrophil divided by monocyte (N/M); 
LMR as lymphocyte divided by monocyte (L/M); SII as platelet 
multiplied by neutrophil, then divided by lymphocyte (PxN/L); 
NLPR as neutrophil divided by the product of lymphocyte and 
platelet (N/LxP); SIRI as the product of neutrophil and mono-
cyte, divided by lymphocyte (NxM/L); and AISI as the product 

e947202-3
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

Yılmaz Ürün Y. and Beypinar İ: 
Inflammation and esophageal cancer
© Med Sci Monit, 2025; 31: e947202

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



of neutrophil, platelet, and monocyte, divided by lymphocyte 
(NxPxM/L). Blood parameters were determined based on pre-
treatment blood counts.

Statistical Analysis

Statistical analysis of all data was conducted using SPSS soft-
ware (version 26.0; IBS SPSS, Armonk, NY, USA). Frequencies 
are used to present categorical data, while numerical data are 
expressed as medians or means based on their distribution. 
The Shapiro-Wilk and Kolmogorov-Smirnov methods were em-
ployed to determine data distribution. ROC analysis was uti-
lized to identify the optimal predictive values for NLR, PLR, 
SII, PNI, and SIRI (Figure 1). For data without an optimal val-
ue, the median value of the relevant data in the study popu-
lation was used for prediction. The chi-squared test was ap-
plied to examine associations between categorical data. The 
Kaplan-Meier method and log-rank test were used to evaluate 
overall survival stratified by multiple inflammatory biomark-
ers. Cox regression was employed for multivariate analyses. A 
P value less than 0.05 was considered statistically significant.

Results

Patient Characteristics

The study encompassed 113 participants (47 male, 66 fe-
male) with a mean age of 66 years. Hypertension and Diabetes 
Mellitus was observed in 19.5% and 8% of the subjects, re-
spectively. Dysphagia was the most common presenting symp-
tom, affecting 94.2% of patients.

In response to the initial round of chemotherapy, 52.2% of pa-
tients showed improvement (15% complete, 37.2% partial), 
while 18.6% experienced disease progression. Most patients 
(81.4%) were diagnosed with the SCC subtype, and 49.3% had 
tumors located in the middle esophagus. Metastases to distant 
lymph nodes were the most prevalent (53.2%). Additional de-
mographic and clinicopathological features of the study pop-
ulation are detailed in Table 1.

The initial treatment for 25.7% of patients consisted of a car-
boplatin-paclitaxel combination. Neutropenia was observed 
as the most prevalent severe (grade 3-4) adverse reaction, af-
fecting 19.8% of patients. Table 2 provides a comprehensive 
overview of the various chemotherapy protocols employed 
and their corresponding adverse effects.

The mean neutrophil and lymphocyte counts were 5000 n/ul 
and 2040 n/ul, respectively, and monocyte and platelet val-
ues were 580 n/ul and 274 000 n/ul, respectively. The pretreat-
ment blood and inflammatory parameters of the patients are 
summarized in Table 3.

Survival Analysis

The study revealed significant differences in median surviv-
al times based on various biomarkers. Subjects with low NLR 
had a median survival of 25 months, compared to 12 months 
for those with high NLR, which is a statistically significant dif-
ference (P=0.016). This finding was consistent across 2 sepa-
rate analyses. For NMR, patients with low rates demonstrated 
a median survival of 20 months, while those with high rates 
exhibited a median survival of 15 months, although this differ-
ence was not statistically significant (P=0.40). Conversely, high 
LMR rates were associated with significantly longer median 
survival (32 months) compared to low LMR rates (11 months) 
(P=0.002). Low SII rates were correlated with a median surviv-
al of 25 months, significantly higher than the 11 months ob-
served in patients with high SII rates (P=0.011). Patients with 
low NLPR rates had a median survival of 23 months, signif-
icantly longer than the 15 months for those with high NLPR 
rates (P=0.028). Low PLR was associated with significant-
ly better survival compared to higher values (P=0.008). The 
median OS were 32 and 14 months, respectively. SIRI rates 
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Figure 1. �ROC curve analysis of the optimal cut-off values 
of neutrophil to lymphocyte (NLR), lymphocyte 
to monocyte (LMR), platelet to lymphocyte (PLR), 
neutrophil platelet lymphocyte (NLPR), neutrophile to 
monocyte ratio (NMR), systemic inflammation index 
(SII), systemic inflammatory response index (SIRI), and 
aggregate index of systemic inflammation (AISI).
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Feature Percentage Feature Percentage Feature Percentage

Sex
	 Male
	 Female

41.6
58.4

ECOG
	 0
	 1
	 2

46.9
41.6
11.5

Dist. LN met. 53.2

HT 19.5 Histology
	 SCC
	 Adeno
	 Small Cell

81.4
15.9
2.7

Liver met. 36.5

DM 8 Grade
	 1
	 2
	 3

5.1
75.8
19.1

Lung met. 25.6

CAD 8 Obstruction 38.7 Bone met. 9.8

COLD 5.3 Localization
	 Upper
	 Middle
	 Lower

11.3
49.3
39.4

Peritoneal met. 2.8

Dysphagia 94.1 Brain met. 2.9

Weight Loss 46.9

1st line response
	 CR
	 PR
	 SD
	 PD

15
37.2
29.2
18.6

Table 1. Demographic, clinical and pathologic findings of the patients.

HT – hypertension; DM – diabetes mellitus; CAD – coronary artery disease; COLD – chronic obstructive lung disease; LN – lymph 
node; Dist – distant; Met – metastasis; CR – complete response; PR – partial response; SD – stabil disease; PD – progressive disease; 
SCC – squamous cell carcinoma; Adeno – ddenocarcinoma.

Chemotherapy regimens Percentage Adverse events Percentage

Cisplatin+5-FU 22.1 Grade 3-4 anemia 6.7

Carboplatin-paclitaxel 25.7 Grade 3-4 neutropenia 19.8

5-FU 1.8 Grade 3-4 thrombocytopenia 2.9

Paclitaxel 4.4 Febrile neutropenia 2.9

mDCF 27.4 Grade 3-4 mucositis 2.9

FOLFOX 9.7

FOLFIRI 6.2

FLOT 0.9

Cisplatin-etoposide 1.8

Table 2. Chemotherapy regimens and chemotherapy adverse effects.
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Neutrophil n/ul Lymphocyte n/ul Monocyte n/ul Platelets n/ul SIRI AISI

Med 5000 2040 580 274000 1352 388

Min 1760 320 140 102000 283 56

Max 14230 5300 2700 636000 9787 3631

NLR PLR NMR LMR SII NLPR

Med 2.3 134 8.6 3.6 680062 0.008

Min 0.86 54 1 0.56 171307 0.002

Max 13.98 593 27 13.23 5291925 0.074

Table 3. Pretreatment blood and inflammatory parameters.

Med – median; Min – minimum; Max – maximum; NLR – neutrophil to lymphocyte; LMR – lymphocyte to monocyte; PLR – platelet 
to lymphocyte; NLPR – neutrophil platelet lymphocyte; NMR – neutrophile to monocyte ratio; SII – systemic inflammation index; 
SIRI – systemic inflammatory response index; AISI – aggregate index of systemic inflammation.
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Figure 2. �(A) The Kaplan-Meier curves in terms of overall survival for platelet-lymphocyte ratio. (B) The Kaplan-Meier curves in terms 
of overall survival for lymphocyte-monocyte ratio. (C) The Kaplan-Meier curves in terms of overall survival for neutrophil-
lymphocyte ratio. (D) The Kaplan-Meier curves in terms of overall survival for neutrophil-monocyte ratio.
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demonstrated a marked difference, with low rates associated 
with 42 months median survival compared to 12 months for 
high rates (P=0.014). Finally, low AISI rates corresponded to 
a median survival of 32 months, significantly higher than the 
12 months observed in patients with high AISI rates (P=0.007) 
(Figures 2, 3).

In multivariate analysis, in terms of OS the prognostic ef-
fect of histology, NLPR and PLR were not observed (P=0.43; 
P=0.11; P=0.0,9 respectively). ECOG performance status, NLR, 
NMR, LMR, SII, SIRI, and AISI remained their prognostic ef-
fects (P=0.032; P=0.026; P=0.027; P=0.042; P=0.002; P=0.009; 
P=0.006, respectively).

Discussion

This study demonstrated that NLR, PLR, LMR, SII, NLPR, SIRI, 
and AISI were associated with survival, whereas NMR did not 
exhibit an association with survival in patients with metastatic 

esophageal cancer. Elevated NLR, PLR, SII, NLPR, SIRI, and AISI 
values were correlated with decreased survival, while higher 
LMR values were associated with improved survival outcomes. 
Despite the limitations inherent in this study, it possesses sev-
eral distinctive characteristics. Primarily, while most of the ex-
isting research has focused on local or locally advanced dis-
ease, our patient cohort comprised exclusively individuals with 
metastatic disease. Furthermore, the evaluation of multiple 
parameters enhances the significance of our investigation.

Inflammation plays a significant role in the tumor microenvi-
ronment, influencing cancer development, immune evasion, 
and metastasis. The correlation between elevated NLR and 
PLR values and poorer survival outcomes observed in this 
study aligns with the hypothesis that increased neutrophils 
and platelets contribute to tumor progression by promoting 
angiogenesis and suppressing anti-tumor immunity. The as-
sociation between high NLR and PLR and unfavorable surviv-
al outcomes in metastatic esophageal cancer is well substan-
tiated by the extant literature.
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Figure 3. �(A) The Kaplan-Meier curves in terms of overall survival for systemic inflammatory index. (B) The Kaplan-Meier curves in 
terms of overall survival for neutrophil-lymphocyte-platelet ratio. (C) The Kaplan-Meier curves in terms of overall survival 
for aggregate index of systemic inflammation. (D) The Kaplan-Meier curves in terms of overall survival for systematic 
inflammation response index.
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A meta-analysis of 20 studies involving 6457 patients found 
that a higher preoperative NLR was associated with worse sur-
vival in patients with esophageal cancer [34]. In a retrospec-
tive study of 168 patients who underwent curative surgery fol-
lowed by chemotherapy for esophageal cancer, longer survival 
and lower anastomotic leakage were observed in the low PLR 
group [35]. In a study in which 1883 patients with esophageal 
SCC who underwent radical esophagectomy were evaluated ret-
rospectively, low perioperative LMR and high NLR values were 
associated with worse survival, but NMR was not associated 
with survival [25]. Some studies have found the morphology 
of erythrocytes and platelets has utility in predicting progno-
sis of esophageal cancer patients who underwent surgery [36]. 
In a study evaluating 204 patients with advanced esophageal 
cancer who underwent concurrent chemoradiotherapy, NLR 
and LMR were shown to predict survival [37]. In a study of 370 
esophageal SCC patients undergoing curative surgery, a low 
LMR was found to be an independent predictor of poor prog-
nosis [38]. Puhr et al investigated the effect of inflammatory 
markers in early stages of esophageal adenocarcinomas who 
underwent surgery. Although NLR, PLR and SIRI had prognos-
tic effect in univariate analysis, they lost their effect in multi-
variate analysis, and only modified Glascow prognostic score 
predicted prognosis in early stages of esophageal adenocar-
cinoma [29]. In our study, low NLR, PLR, and NLPR were asso-
ciated with better survival, whereas low LMR was associated 
with worse survival. NMR is not associated with survival. High 
NLR and PLR reflect a pro-inflammatory state in which neutro-
phils and platelets help tumor growth, while reduced lympho-
cytes weaken the immune system against cancer.

In our study, higher LMR was associated with better survival 
outcomes. This finding emphasizes the critical role of lympho-
cytes in generating an effective immune response against can-
cer. A higher LMR probably reflects a more favorable immune 
profile in which increased lymphocyte activity suppresses tu-
mor proliferation and metastasis, while a lower monocyte count 
limits the tumor-promoting effects of chronic inflammation.

In a retrospective study of 298 esophageal SCC patients, pa-
tients with low SII had significantly better 5-year survival than 
patients with high SII (51.9% vs 24.0%, P<0.001) [39]. In a study 
evaluating 508 patients with esophageal cancer who under-
went radical surgery, the AISI and LMR were shown to be bio-
markers for prognosis prediction [40]. In a study evaluating 
192 esophageal SCC patients over 65 years of age treated with 
definitive radiotherapy, high SIRI and low PNI before treatment 
were shown to indicate poor prognosis [41].

We also found that the comprehensive indices SII, SIRI, and 
AISI, which include neutrophils, lymphocytes, and platelets, 
have strong prognostic value. These indices provide a more 
integrated reflection of inflammatory and immune responses 

in cancer patients. Previous studies have been conducted 
in limited and locally advanced disease, and our study con-
firmed the negative impact of higher values on patient out-
comes in stage 4 disease, which was significantly associated 
with worse survival.

The availability of these prognostic markers from simple, inex-
pensive blood tests has important clinical implications. These 
biomarkers could be easily integrated into routine clinical prac-
tice, allowing patients to be stratified according to their risk 
profile. Patients with high inflammatory markers may require 
more aggressive treatment strategies or closer monitoring, 
while those with more favorable markers may be candidates 
for less intensive treatments.

However, it is important to note that these markers should be 
interpreted in combination with other clinical factors such as 
tumor stage, histology, and patient performance status. Blood-
based biomarkers provide a useful tool but are not a substi-
tute for comprehensive clinical assessment.

This study has several limitations. First, this was a single-cen-
ter retrospective study with a relatively small sample size. 
Second, whole-blood parameters may be affected by factors 
such as anti-inflammatory drug use. Third, the adenocarcino-
ma and small cell cancer subtype was smaller than squamous 
cell subtype, which decreased the comparative power of anal-
ysis in these groups.

Conclusions

In conclusion, in our study, higher NLR, PLR, SII, NLPR, SIRI, 
and AISI values were associated with worse survival, whereas 
higher LMR values were associated with better survival. We did 
not find any association between NMR and survival, which is 
consistent with the existing literature. Complete blood count-
derived inflammatory markers demonstrate prognostic signif-
icance for patients with metastatic esophageal cancer. Studies 
reveal that these biomarkers possess varying capabilities in 
predicting the course of the disease. These simple and inex-
pensive markers may need further confirmation to guide in-
dividualized treatment planning.
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