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Prognostic role of neutrophil–lymphocyte ratio in
esophageal cancer
A systematic review and meta-analysis
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Abstract
Background: The prognostic role of neutrophil-to-lymphocyte ratio (NLR) in esophageal cancer (EC) remains controversial.

Methods: The aim of this study was to evaluate the association between NLR and oncologic outcome of EC patients through a
meta-analysis. A systematic search was performed in PubMed, Web of Science and Embase for relevant studies. Meta-analysis was
performed using hazard ratio (HR) and95% confidence interval (CI) as effect measures.

Results:Finally, 33 articles with 11,039patients were included in our study. The synthesized results indicated that the elevated NLR
was negatively related to overall survival (OS) (HR=1.39, 95%CI: 1.23–1.54). When the patients were stratified according to country,
pathological type, treatment strategies, sample size, and different HR estimate method, high NLR was also significantly correlated
with poor OS. Similarly, elevated NLR was also associated with shorter disease-free survival (DFS), progress-free survival (PFS),
relapse-free survival (RFS), and cancer-specific survival (CSS).

Conclusion: The elevated pretreatment NLR is associated with poor oncological outcomes in patients with EC. NLR may be a
significant predictive biomarker in EC. Further large-cohort studies are needed to confirm these findings.

Abbreviations: CSS = cancer-specific survival, DFS = disease-free survival, EC = esophageal cancer, HR = hazard ratio, NLR =
neutrophil-to-lymphocyte ratio, OS = overall survival, PFS = progress-free survival, PLR = platelet to lymphocyte ratio, PNI =
prognostic nutritional index, RFS = relapse-free survival.
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1. Introduction mous cell carcinoma (SCC) and adenocarcinoma (AC) are the 2
Esophageal cancer (EC)is one of the most common malignances
with high mortality, which caused an estimated 477,900 new
cases and 375,000deaths in China, 2015.[1] Esophageal squa-
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dominant pathological types. SCC is endemic particularly in
eastern countries, while AC is more popular in western
countries.[2] Although there have been advances in the diagnostic
and treatment technologies, the prognosis of EC is still poor with
5-year survival rate about 20%.[3] The tumor-nodes-metastasis
(TNM) stage is the most important prognostic factor. However,
many studies have found that the prognosis is different even
for patients within the same TNM stage. Therefore, it is
important to identify other prognostic factors and to determine
the optimal treatment strategies for the improvement of 5-year
survival rate.
More and more evidences have found that the systematic

inflammation response plays a key role in tumorigenesis and
progression. Cancer-related inflammation can cause DNA
damage, promote angiogenesis and cell proliferation, influence
tumor cell invasion and metastasis.[4,5] The biochemical or
hematological markers have been proposed as measurement of
the systemic inflammatory response among patients with cancer.
Themost common used parameters includedGlasgow Prognostic
Score (GPS), platelet-to-lymphocyte ratio (PLR), lymphocyte-to-
monocyte ratio (LMR), and neutrophil-to-lymphocyte ratio
(NLR). The prognostic roles of these parameters have been
demonstrated in various cancers, which implies the elevated
systemic inflammation is correlated with poorer outcome.[6–9]

NLR, calculated as neutrophil counts divided by lymphocyte
counts, is suggested as a useful prognostic marker for solid
cancers. However, the prognostic significance of NLR in EC is
still controversial. Several studies demonstrated that NLR had
prognostic value in localized and advanced EC.[10,11] However,
some studies reported that high serum NLR had no prognostic
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value in patients with EC. The possible reason is due to the
variance in the study design, sample size, follow-up time and
treatment strategies. Therefore, it is necessary to perform a meta-
analysis to comprehensively and systematically evaluate the
prognostic value of NLR in the oncologic outcomes of EC
patients.
2. Materials and methods

2.1. Search strategy

We performed the meta-analysis according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) 2009 guidelines.[14] PubMed, Embase, and Web of
Science databases were searched for relevant articles until June,
2018. The main search terms included: “NLR” (e.g., “neutrophil
lymphocyte ratio”, “neutrophil to lymphocyte ratio”, “neutro-
phil-to-lymphocyte ratio”) and “esophageal neoplasm” (e.g.,
“esophageal cancer”, “esophageal carcinoma”, “EC”) AND
“prognosis” (or “survival”). Both full text and MeSH search for
Figure 1. Flow chat of literat
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keywords were used. The publication language was limited to
English. The reference lists and related articles in each identified
publication were also reviewed for potential studies. Ethical
approval is not required because this is a study based on
aggregate data and did not involve humans.
2.2. Inclusion and exclusion criteria

Articles were included if they met the following criteria:
(1)
ure
patients with ECs were histopathologically confirmed,
including SCC and AC;
the NLR was reported by blood test before treatment;
(2)

(3)
 Hazard ratio (HRs) and 95% CIs for the associations

between pretreatment NLR and survival outcomes were
reported.

Articles were excluded if they met the following criteria:
(1)
(2)
abstracts, letters, editorials, reviews, or case reports;
studies were not available in English;
search and selection.
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studies had overlapping or repeat data;
studies concerned non-human or non-clinical research;
(5)
 studies did not present the cut-off value for NLR.
2.3. Date extraction and quality assessment

Two researchers (Xiangwei Zhang and Yuanzhu Jiang) reviewed
the eligible articles independently. Articles that could not be
categorized based on title and abstract alone were retrieved for
full-text review. The following items were recorded for each
study: first author, year of publication, country, total number of
cases and gender, follow-up time, cut-off value, treatment
strategy, cancer type, and survival data. HRs and 95% CIs
were obtained directly from individual articles. HRs were
extracted preferentially from multivariable analyses if possible.
Otherwise, HRs from univariate analyses were used for analysis.
The quality of the included studies was assessed through the

Newcastle-Ottawa Quality Assessment Scale (NOS), which
consists of 3 parts: selection (0–4 points), comparability (0–2
points), and outcome assessment (0–3 points).[15] The maximum
score is 9 points and NOS score ≥7wasassigned as high-quality
studies. Any disagreements in data extraction or quality
assessment were resolved by joint discussion.
2.4. Statistical analysis

The pooled HRs and 95% CIs were used to evaluate the
relationship between NLR and prognosis. A pooled HR>1
ble 1

in characteristics of all the studies included in the meta-analysis.

or Year
Study
region Ethnicity Design

Sample
NO. (M/F)

Age (years)
(median and

range)
Follow
(media

2011 UK Caucasian R 112 (85/27) <65/65–74/≥75
ta 2011 JPN Asian R 152 (132/20) 62.5±8.4 60.2
aiha 2011 US Mixed R 295 (237/58) 62.8 31

2013 UK Caucasian R 246 (195/51) 67 (37–85)
2014 CHN Asian R 483 (411/72) 59.1±8.0
2014 KOR Asian R 138 (132/6) 67.6±7.7 39.5
2014 CHN Asian R 327 (282/45) 63.1±9.7 (39–77) 24
2015 CHN Asian R 371 (276/95) 57 66
2015 CHN Asian R 218 (177/41) 60.5 (32–84)
2015 CHN Asian R 820 (526/294) 60.0±9.3 (38–74) 3
2015 CHN Asian R 326 (283/43) 59.2±7.9 (38–80)
2015 CHN Asian R 468 (419/52) 58 49.9
2016 CHN Asian R 916 (696/220) 60 (37–84)
2016 CHN Asian R 41 (37/3) 56.6±7.2
2016 CHN Asian R 317 (268/49) 60 (37–77)

mi 2016 JPN Asian R 283 (248/35) 65
chi 2016 JPN Asian R 84 (73/11) 65.7 (49–8) 35.
zaki 2016 JPN Asian R 192 (173/19) 65.8 (42–86) 26.
gpeng 2016 CHN Asian R 212 (166/46) 60 (37–81) 1
kawa 2016 JPN Asian R 185 (152/33) 64 81.5

2016 CHN Asian R 179 (150/29) 63.0 (42–77) 2
2016 CHN Asian R 121 (106/15) 62 (30–76) 28
2016 CHN Asian R 317 (244/73) 58.1 (34–76) 46

gfan 2016 CHN Asian R 468 (376/92) 59.5±9.0 (36–81) 49.1±3
ara 2017 JPN Asian R 147 (132/15) 66.8±8.1,64.6±7.6
gfei 2016 CHN Asian R 458 (345/113) 59 (20–88) 46.8
mura 2017 JPN Asian R 245 (219/26) 65

2017 CHN Asian R 517 (407/110) 65 (36–74) 1
2017 CHN Asian R 329 (287/42) 60

aki 2018 JPN Asian R 116 (98/18) 66 (44–83)
2018 CHN Asian R 1281 (988/293) 57.7±8.9;60.2±27.7
2018 CHN Asian R 515 (418/97) 61 (33–92) 35
2018 CHN Asian R 160 (105/55) 59 (52–65)

=disease-specific survival, NO=number, HR=hazard ratio, “M” means the HRcome from multiva
ssment Scale, R=Retrospective, SCC= squamous cell carcinoma, AC= adenocarcinoma, OS= overa
not reported, CMRT= chemoradiotherapy, Surg1:±Neo CMRT/Surg/±Adj CMRT;Surg2: Surg/±A
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indicated a worse prognosis in EC patients with high level of
NLR. Cochran’s Q test and Higgins I2statistic were undertaken
to assess the heterogeneity of the included studies. A P<.10 for
Q test or I2> 50% for I2 test suggested significant heterogeneity
among the included studies and a random-effect model (Der
Simonian–Laird method) was used to pool the outcome.[16]

Otherwise, a fixed-effect model (Mantel–Haenszel method) was
adopted.[17] Subgroup analyses using variables as country,
histology, treatment, cut-off value, sample size and HR analysis
method, were conducted to find sources of heterogeneity among
studies. Sensitivity analysis was conducted to test the robustness
of pooled outcomes of these studies by removing an individual
study in sequence. Begg funnel plot and the Egger linear
regression tests were used to assess the publication bias.[18,19]

All the statistical analyses were performed using STATA
statistical software version 12.0 (STATA, College Station,
TX). All P values were 2-sided. A P<.05 was considered
statistically significant.
3. Results

3.1. The characteristics of included studies

The flow diagram of literature selection was presented in
Figure 1. A total of 452 articles were searched from Pubmed,
Embase, andWeb of science based on the search strategy. Finally,
33studies with a total of 11,039 patients, published between
2011 and 2018, were included in our meta-analysis according to
the inclusion and exclusion criteria.[10–13,20–48]Table 1 summa-
-up (months)
n and range) Histology Treatment

Cut-off
value

TNM
stage

Survival
analysis

HR
reported NOS

55 SCC, AC Surg1 2.5, 5 I-IV CSS UV 6
(20.1–120.8) SCC,Other Surg2 4 II-IV OS UV/MV 6
(13–61) SCC,AC,other Surg2 5 I-IV DFS,OS UV/MV 6
42 SCC, AC Surg2 2.5 T0–4N0–3M0–1 DFS,OS UV/MV 6
NR SCC Surg 3.5 I–III OS UV/MV 5
(1.1–93.4) SCC,AC cure CMRT 2 II-III PFS,OS MV 6
.7 (2–39) AC Surg1 5 I-IV DFS,OS UV/MV 6
(49–76) SCC Surg 3 I-III RFS,CSS UV/MV 6
38.6 SCC Surg3 2.6 I–III DFS,OS UV/ MV 6

1 (8–87) SCC CMRT 3.5 I-IV OS MV 6
45 SCC Surg 3.45 T1–4N0–3 CSS UV/ MV 6

(10.9–88.0) SCC Surg3 2.4 I–III OS UVA 6
NR SCC Surg 1.7 0-III OS UV/MV 6
NR SCC Surg2 5 I–III PFS,OS UV/MV 5
NR SCC Surg3 3.3 I-IV DFS,OS MVA 5
33.6 SCC Surg1 1.94 0-IV CSS,OS UV/MV 5
5 (1–102) SCC Surg1 3 I-III DFS MV 5
5 (1–108) SCC Surg 3.49 I-IV OS UV/MV 6
7 (3–78) SCC cure CMRT 3 III-IV PFS,OS MV 6
(45.8–112.3) SCC Surg2 3.612 I-IV RFS,OS MVA 6
1 (3–36) SCC, AC Cure CMRT 5 I–III DFS,OS UV/MV 6
(1–102) SCC Surg3 1.77 I–III RFS,OS UV/MV 6
(36–62) SCC Surg3 2.1 I–III DSS UV/MV 6

2.6 (3.2–114.5) SCC Surg 2.5 I–III DFS,OS UV/MV 6
NR SCC Surg 1.6 I–III CSS UV/MV 5

(1.0–106.0) SCC Surg3 3.8 I-III DFS,OS UV/MV 6
37.2 SCC,AC,other Surg3 2.42 I-II DFS,OS UV/MV 6

7 (2–76) SCC Cure CMRT 5 II-IV PFS,OS MV 6
NR SCC Surg 4 I-III CSS UV 5
NR SCC Surg 1 0-IV OS UV 5
NR SCC Surg1 2.86 0-IV OS UV/MV 6
(2–106) SCC Surg3 1.2 I-III OS UV/MV 6
71.8 SCC Surg3 1.976 I OS MV 6

riate analysis, “U” means the HR comes from univariate analysis, NOS=Newcastle–Ottawa Quality
ll survival, PFS=progression-free survival, DFS=disease-free survival, CSS= cancer-specific survival,
dj CMRT;Surg3:±Neo CMRT/Surg.
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Figure 2. Meta-analysis of the association between elevated NLR and OS in patients with EC. EC=esophageal cancer, NLR=neutrophil-to-lymphocyte ratio,
OS=overall survival
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rized the general characteristics of the primary studies involving
the prognosis of NLR to EC. All the included studies were
retrospectively designed. Among these studies, participants in 30
studies were Asians, in 2 studies were Caucasians, and in 1 study
was mixed ethnicity. Twenty-one studies (63.6%) were from
China, 8 studies (24.2%)from Japan, less than 15% from UK,
US, and Korean. Participants in 25 studies (75.8%)were patients
with SCC. None of these studies included patients treated with
non curative intent. Twenty-nine studies (87.9%) included
patients who underwent surgical resection with or without
chemoradiotherapy. Only 4 studies (12.1%) included patients
who underwent curative chemoradiotherapy alone. The cut-off
values applied in the studies were not consistent ranging from 1.6
to 5. Twenty studies (60.6%) used a NLR cutoff value greater
than 2.5, while thirteen studies (39.4%) used an NLR cutoff
value less than 2.5. Twenty-six studies (78.8%) reported the
relationship of EC and OS, 10 studies (30.3%) on EC and
disease-free survival (DFS) 4 studies (12.1%) on EC and progress-
free survival (PFS), 3 studies (9.1%) on EC and relapse-free
4

survival (RFS), 7 studies (21.2%) on EC and cancer-specific
survival (CSS), and 1 study (3.0%) on EC and disease-specific
survival (DSS). Three studies reported the data of odds ratio (OR)
and 1 study only reported the data of relative risk (RR), so we use
the OR/RR to replace HR when pooled the data. HRs/OR/RR
and 95%CIs were reported directly in all the studies.

3.2. NLR and OS in EC

There was significant heterogeneity among studies for HRs (I2=
66.70%; Ph<0.001) in the 26 studies evaluating OS, so a
random-effect model was performed to calculate the pooled HR
and its 95%CI. The pooled HR of 1.390 (95%CI: 1.235–1.545)
indicated that patients with elevated NLR had poor OS (Fig. 2).

3.3. NLR and DFS in EC

There were 10 studies with 2837patients presenting the HR and
95%CI of NLR to DFS. The combined data showed that elevated



Figure 3. Forest plot of studies evaluating the association between NLR and DFS in EC patients. DFS=disease-free survival, EC=esophageal cancer, NLR=
neutrophil-to-lymphocyte ratio.
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NLR was associated with short DFS (HR=1.409; 95% CI:
1.123–1.695, P<.001) with obvious heterogeneity (I2=74.2%,
Ph<0.001) (Fig. 3).

3.4. NLR and PFS/RFS in EC

No obvious heterogeneity was found among studies evaluating
PFS/RFS, so a fixed-effect model was performed to calculate the
pooled HR and its 95% CI. The pooled HR of related studies
showed that the elevated NLR was associated with shorter PFS
(HR=1.398; 95% CI: 1.147–1.649, P<.001) and RFS (HR=
1.509; 95% CI: 1.113–1.905, P<.001) (Fig. 4).

3.5. NLR and CSS/disease-specific survival in EC

7 studies with 1885patients reported the data of pretreatment
NLR and CSS/DSS in EC. Elevated NLR was associated with
poor CSS/DSS (HR=1.380; 95% CI: 1.065–1.694, P<.001)
without obvious heterogeneity (I2=50.6%, Ph=0.306) (Fig. 5).

3.6. Subgroup analyzes

In consideration of the highheterogeneity,we performed subgroup
analyses to identify the source of heterogeneity. Subgroup analyses
by country revealed that NLR was a negative predictor of OS for
patients from different countries. NLR was negatively associated
with OS in separated SCC and AC patients. To treatment
strategies, we found the pooled HR for patients receiving surgery
was 1.349 (95% CI: 1.251–1.694, I2=66.2%, Ph<0.001), and
the pooled HR was 1.666 (95% CI: 1.151–2.181, I2=57.0%,
5

Ph=0.073) for patients treated by chemotherapy or radiotherapy.
Because the NLR cut-off values were different among the included
studies, we performed subgroup analysis based on different cut-off
values. The data demonstrated that the pooled HR was 1.218
(95%CI: 1.132–1.305, I2=45.5%, Ph=0.049) for cut-off value
�2.5 and1.447 (95%CI: 1.202–1.693 I2=75.0%,Ph<0.001) for
cut-off value>2.5. In addition, subgroup analyses results stratified
by sample size (<200 and ≥200) and HR estimated method
(Univariate analysis and Multivariate analysis were in Table 2.
Considering the limited number of related studies providing

data for NLR and DFS, PFS, RFS, and CSS, there is no need to
conduct other subgroup analyses.
3.7. Sensitivity analyses

Sensitivity analysis was conducted by omitting each single study
to identify the influence of the individual study on the pooledHRs
for OS. The results were not substantially changed when any
study was excluded, indicating the robustness of our findings
(Fig. 6).

3.8. Publication bias

Begg funnel plot and Egger test linear regression test were
conducted to evaluate the publication bias. Publication bias was
detected for OS (Pr>jzj=0.201 for Begg test and P= .003 for
Egger test). Therefore, we performed the “trim and fill” analysis
for studies focusing on OS. It was estimated that 4 studies
evaluating the prognostic value of NLR to OS remained

http://www.md-journal.com


Figure 4. Forest plot of studies evaluating the association between NLR and PFS/RFS in EC patients. EC=esophageal cancer, NLR=neutrophil-to-lymphocyte
ratio, PFS=progress-free survival, RFS= relapse-free survival.
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unpublished (Fig. 7). The adjusted result (HR=1.402, 95% CI:
1.237–1.590) was similar to our pooled results. Additionally,
publication bias was also found in terms of DFS (Begg test,
Pr>jzj=0.297 or Egger test, P= .043). Because of the limited
number of included studies, publication bias was not evaluated
on NLR to PFS, RFS or CSS.

4. Discussion

This meta-analysis aimed to examine the associations between
elevated pretreatment NLR and oncologic outcomes of EC
patients. Our results, including 33 individual studies of 11,039
patients, indicated that elevated NLR significantly predicted poor
OS (1.390, 95% CI: 1.235–1.545) of EC patients. Although
heterogeneity existed, the prognostic significance was not
weakened by subgroup analyses stratified by country, histology,
treatment method, sample size, cut-off value of NLR and HR
estimation method. Subgroup analysis indicated the result was
significant for patients from different countries. Poor OS with
elevated NLR could be found both in SCC and AC. There was
also a significant association between NLR and sample size�200
or >200. Cut-off values of elevated NLR were various. We
performed subgroup analyses based on NLR cut-off values and
found that patients with a lowNLR had a better OS, regardless of
the NLR cut-off values. Subgroup analysis stratified by HR
estimation method also revealed that NLR had a negative effect
6

on OS. Similarly, we found that elevated NLR was also related
with shorter DFS, PFS, RFS, or CSS. According to our inclusion
and exclusion criteria, all the included articles were retrospec-
tively observational studies, so we did not statistically analyze the
impact of study design on the outcomes. Taking all these into
consideration, NLR may be a significant biomarker in the
prognosis of EC.
Inflammation is a hallmark of cancer. The mechanism between

inflammation and tumor progression has not been figured out
exactly. Tumor-associated systemic inflammatory response is
believed to correlate with prognosis and survival outcomes in
cancer patients by promoting angiogenesis and distal spread,
suppressing antitumor immunity and impacting response to anti-
cancer therapies.[4] As an important part of systemic inflamma-
tory response, tumor-infiltrating neutrophils have been recog-
nized as an important element in tumor progression with various
tumor-promoting features. More and more evidences demon-
strate that tumor-infiltrating neutrophils might be associated
with a poor prognosis through the promotion of angiogenesis,
cell mobility, and migration.[49,50] Lymphocytes as crucial
elements in innate and adaptive immune system play a vital
role in the process of T cell-mediated anti-tumor response. The
tumor infiltrating T cells could induce cytokine secretion such as
IL-4 and IL-5 to regulate the angiogenesis, proliferation,
apoptosis, and metastasis of cancer. The decrease in lymphocyte
number could weak the immune response against tumors.



Figure 5. Forest plot of studies evaluating the association between NLR and CSS/DSS in EC patients. CSS = cancer-specific survival, DSS=disease-specific
survival, EC=esophageal cancer, NLR=neutrophil-to-lymphocyte ratio.

Table 2

Subgroup analyses of pooled Hazard ratios (HRs) reflecting the association between PLR and OSin EC patients.

Random-effects model Fixed-effects model

Subgroup No. of studies HR (95% CI) P HR (95% CI) P I2(%) Ph

Overall 26 1.390 (1.235–1.545) <.001 1.242 (1.175–1.310) <.001 66.70% <0.001
Country
China 16 1.383 (1.169–1.596) <.001 1.378 (1.273–1.492) <.001 75.60% <0.001
Japan 7 1.367 (1.077–1.657) .002 1.258 (1.164–1.352) <.001 0.00% 0.475
SK 1 2.115 (1.193–3.749) .010 2.115 (1.193–3.749) .010 — —

UK 1 1.191 (1.092–1.298) <.001 1.191 (1.092–1.298) <.001 — —

US 1 2.320 (1.534–3.509) <.001 2.320 (1.534–3.509) <.001 — —

Histology
SCC 18 1.343 (1.145–1.541) <.001 1.242 (1.145–1.339) <.001 68.90% <0.001
AC 1 2.551 (1.847–3.524) <.001 2.551 (1.847–3.524) <.001 — —

mixed 7 1.391 (1.120–1.662) <.001 1.226 (1.132–1.320) <.001 45.50% 0.088
Treatment
Surg 22 1.349 (1.188–1.509) <.001 1.221 (1.151–1.290) <.001 66.20% <0.001
No-surg 4 1.666 (1.151–2.181) <.001 1.570 (1.299–1.841) <.001 57.00% 0.073

Sample size
�200 10 1.386 (1.019–1.754) <.001 1.247 (1.000–1.495) <.001 38.90% 0.099
>200 16 1.401 (1.225–1.577) <.001 1.242 (1.172–1.312) <.001 75.20% <0.001

Cut-off value
�2.5 11 1.303 (1.106–1.501) <.001 1.218 (1.132–1.305) <.001 45.50% 0.049
>2.5 15 1.447 (1.202–1.693) <.001 1.279 (1.172–1.386) <.001 75.00% <0.001

HR estimate
UV 19 1.724 (1.455–1.993) <.001 1.252 (1.182–1.321) <.001 86.30% <0.001
MV 23 1.373 (1.210–1.536) <.001 1.231 (1.162–1.299) <.001 68.90% <0.001

HR=hazard ratio, CI= confidence interval, Ph=P value of Q test for heterogeneity test, SCC= squamous cell carcinoma, AC= adenocarcinoma;UVA=univariate analysis, MVA=multivariate analysis.

Zhang et al. Medicine (2018) 97:49 www.md-journal.com
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Figure 6. Sensitivity analysis on the relationship between NLR and OS in EC. EC=esophageal cancer, NLR=neutrophil-to-lymphocyte ratio, OS=overall survival.
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Lymphocytopenia has been demonstrated to predict a poor
prognosis in terms of survival.[51,52] Taken together, increase of
NLR, the relative value of a combined elevated neutrophil or
decreased lymphocyte could predict the potential suppression of
host immune response and surveillance to tumor cells. Hence,
NLR, which is available from blood routine test in daily clinical
work, may be a promising prognostic marker for the clinical
decision-making process to improve the survivals.
The prognostic role of NLR has also been researched in other

cancers. Mu et al conducted a meta-analysis and found that
Figure 7. Funnel plot adjusted using a trim an

8

multiple myeloma patients with higher NLR were more likely to
have poorer prognosis than those with lower NLR.[53] Takenaka
et al found higher NLRwas associated with poorer OS, DSS, PFS,
and distant metastasis-free survival in nasopharyngeal carcino-
ma.[54] Szor et al revealed an association of high NLR with older
age, male gender, lower 5-year overall survival (OS), increased
depth of tumor invasion, positive nodal involvement in resected
gastric cancer patients.[55] In addition to NLR, the prognostic
role of other parameters, such as platelet to lymphocyte ratio
(PLR), trophoblast cell surface antigen, prognostic nutritional
d fill method for OS. OS=overall survival.



[4] Mierke CT. The fundamental role of mechanical properties in the
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index (PNI) has also been researched in cancer patients. In our
previous meta-analysis, we found high PLR was is associated
with poor OS in patients with EC. PLR may be a significant
predictive biomarker in patients with EC.[56] Xu et al found
trophoblast cell surface antigen 2 overexpression was a predictive
factor to the prognosis of solid cancers.[57] Zhao et al found PNI
was allowed to function as an efficient indicator for the prognosis
of patients with digestive system carcinomas.[58]

Besides the intrinsic defects of meta-analysis, there were some
limitations in our research. First, all of the included studies were
retrospective, which was more prone to some biases. Second, this
research was limited to articles published in English language and
some studies that only provided a Kaplan–Meier curve were also
excluded, which could lead to the publication bias. Third, some
included studies evaluated the prognostic role of NLR in
multivariate analysis, whereas some used univariate analysis,
which may impair the accuracy when the data were pooled.More
important, significant heterogeneity was observed in the results
due to confounding factors, such as the source of patients,
pathological types, treatment strategies, duration of follow-up,
sample size, cut-off value of NLR, statistic method. Though we
performed subgroup analyses and sensitive analyses, but it could
not completely explain the heterogeneity. The significant
heterogeneity may affect the interpretation of the results. Further
meta-analyses including additional studies and large sample sizes
are needed to correct for publication bias and heterogeneity.
In conclusion, evaluation of NLR is a cost-effective method

that is widely available in daily clinical work. Furthermore, it is
an effective prognostic factor, as high values of this biomarker are
related to aggressive tumor characteristics and poor survival
outcomes. This ratio can be used to stratify the risk of patients
within the same disease stage and is a promising prognostic
marker for the clinical decision-making process on EC therapy.
However, because of the limitations listed above, more studies
with well-designed and large-scale are needed to confirm the
conclusion in future.
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