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Introduction

Gastric cancer (GC) is the fourth most frequent 
malignancy and the second leading cause of cancer-
related mortality worldwide (Herszenyi et al, 2010). 
Patients are generally diagnosed at metastatic stage, 
and the prognosis at this stage is poor with “very low 
5-year survival rates”. Nevertheless, the basic treatment 
is systemic chemotherapy and survival rates vary 
depending on palliative chemotherapy. Therefore, like 
other malignancies, determination of prognostic factors is 
a fairly matter of interest also in patients with metastatic 
gastric cancer.

Both tumor-related and host-related factors, especially 
systemic inflammatory response are important in cancer 
development (Colotta et al., 2009 ; Hanahan et al., 2011). 
C-reactive protein (CRP), hypoalbuminemia , increased 
levels of some cytokines, increased leukocytosis and 
its subtypes in peripheral blood can reflect the systemic 
inflammatory response ( Vigano et al., 2000; Roxburgh 
et al., 2010). Peripheral neutrophil to lymphocyte ratio 
(NLR) is an easily measurable parameter which reflects 
systemic inflammation. It has been demonstrated that 
increased NLR is associated with poor prognosis and 
predicts short survival in various cancer types (Templeton 
et al., 2014).

In our study, we aimed to demonstrate whether NLR 
has a prognostic importance in terms of survival in patients 
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Abstract

 Inflammation can play an important role in cancer progression and the prognostic importance of neutrophil 
to lymphocyte ratio (NLR), a marker of inflammation, in cancer is a current investigation topic. In the present 
study, we aimed to determine whether there is a prognostic link between NLR and metastatic gastric cancer 
(mGC). A total of 143 patients from the Akdeniz University and Antalya Training and Research Hospital database 
were retrospectively analyzed. The median NLR value was 3.34. The median overall survival (OS) and median 
progression-free survival (PFS) were 11.6 and 7.9 months, respectively, in patients with NLR<3.34 while these 
values were 8.3 and 6.2 months respectively in patients with NLR >3.34 (p<0.001 and p=0.011, respectively). Our 
study showed that increased NLR is an independent prognostic factor associated with short survival in patients 
with mGC. 
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with metastatic gastric cancer (mGC).

Materials and Methods

A total of 143 patients with mGC from Akdeniz 
University and Antalya Training and Research Hospital 
database were evaluated retrospectively. The median 
number of neutrophil to lymphocyte ratio at diagnosis 
was found as 3.34. The patients were divided into two 
groups according to median number of NLR at diagnosis: 
NLR<3.34 (n:72) and NLR>3.34 (n:71). 

The age, sex, comorbidity, smoking, alcohol 
consumption, tumor grade, lymphovascular invasion 
(LVI), pretreatment albumin and CA 19-9 levels, 
metastatic area, first-line chemotherapy regimen, second-
line chemotherapy (yes or no) were imported into the 
Statistical Package for the Social Sciences version 16.0 
(SPSS 16.0) from the medical archives retrospectively. 
In addition, the date of diagnosis, date of progression 
under first-line chemotherapy and date of death of patients 
with mGC were imported into the SPSS 16.0 statistical 
program. Overall survival was defined as the time from 
the beginning of treatment to death. 

Statistical analyses were performed using SPSS 
software version 16.0. To determine the properties in 
patients, frequency was performed. Comparisons of 
patient and tumor characteristics were performed using 
the chi-square test and the two independent samples t 
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test. The effect of NLR on OS of patients with mGC 
was investigated using the log-rank test. Kaplan-Meier 
survival estimates were calculated. Univariate analysis 
was performed using Cox proportional hazards regression 
modeling. The parameters those their p values<0.250 were 
included in multivariate analysis. A p value of <0.05 was 
considered to be statistically significant.

Results 

The properties of groups are shown in Table 1. The 
mean age was younger in group with NLR<3.34 than other 
with NLR>3.34 (p=0.025). There was not a significant 
difference between groups regarding sex, comorbidity, 
alcohol consumption, tumor grade, LVI, albumin, CA 
19-9, metastatic area, first-line chemotherapy, and 
second-line chemotherapy (p=0.150, p=0.106, p=0.057, 
p=0.189, p=0.981, p=0.121, p=0.901, p=0.221, p=0.352 
and p=0.160, respectively). The ratio of patients smoking 
in group with NLR>3.34 was significantly higher than 
other group (p=0.046).

The median PFS was significantly higher in the 
patients with NLR<3.34 (p=0.011). While the median 
PFS was 7.9 [95% CI 5.8-10.0] months in patients with 
NLR<3.34, it was 6.2 [95% CI 5.5-6.9] months in patients 
with NLR>3.34. The PFS curves were shown in Figure 1. 
When we evaluated the groups in terms of OS, the median 
OS was significantly higher in the patients with NLR<3.34 
(p<0.001). While the median OS was 11.6 [95% CI 8.35-
14.9] months in patients with NLR<3.34, it was 8.3 [95% 
CI 5.5-11.0] in patients with NLR>3.34. The OS curves 
were shown in Figure 2.

The age, sex, comorbidity, smoking, alcohol 
consumption, grade, LVI, pretreatment albumin, 
pretreatment Ca 19-9, metastatic area, first-line 
chemotherapy regimen and second-line chemotherapy, and 
median NLR (<3.34 or >3.34) were included univariate 
analysis and p values for these factor were given in 
Table 2. The factors that their p values were <0.250 
were included in multivariate analysis. After univariate, 
comorbidity, alcohol consumption, albumin, CA 19-9, 

Table 1. The Properties of Patients According to 
Median Neutrophil to Lymphocyte Ratio < or > 3.34
 NLR<3.34 NLR>3.34 P
 (n:72) (n:71)

Age (mean) 56.5±11.8 61.1±11.8 0.025
Sex   0.150
 Female 33.30% 22.50% 
 Male 66.70% 77.50% 
Comorbidity   0.106
 Yes 23.20% 35.80% 
 No 76.80% 64.20% 
Smoking   0.046
 Yes 20.90% 40.40% 
 No 79.10% 59.60% 
Alcohol Consumption   0.057
 Yes 4.70% 17.40% 
 No 95.30% 82.60% 
Grade   0.189
 1 27.30% 41.20% 
 2 45.50% 17.60% 
 3 27.30% 41.20% 
LVI   0.981
 Positive 61.10% 61.50% 
 Negative 38.90% 38.50% 
 Pre Albumin (median) 4 3.67 0.121
 Pre CA 19-9 (median) 64.1 31.5 0.901
Metastatic area   0.221
 Only Liver 25.40% 32.80% 
 Only Lung 3% 1.60% 
 Only Peritoneal 31.30% 14.10% 
 Only Bone 3% 7.80% 
 Other 14.90% 18.80% 
 ≥2 organs 22.40% 25% 
First-line CT   0.352
 TCF 75.40% 70.60% 
 Platinum+Capecitabine 1.40% 7.40% 
 Herceptin based 8.70% 5.90% 
 Other 14.50% 16.20% 
Second-line CT   0.160
 Yes 40.80% 29.60% 
 No 59.20% 70.40% 

Table 2. The Results of Univariate Analysis
 P value

Age 0.809
Sex 0.593
Comorbidity 0.231
Smoking 0.471
Alcohol Comsumption 0.160
Grade 0.406
LVI 0.738
Albumin 0.234
CA 19-9 0.094
Metastatic area 0.315
First-line CT regimen 0.483
Second-line CT (yes or no) <0.001
mNLR <0.001

Figure 1. Progression Free Survival (PFS) Curves

Figure 2. Overall Survival (OS) Curves
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second-line chemotherapy and median NLR (<3.34 or 
>3.34) were included in multivariate analysis. In the final 
multivariate analysis, median NLR (<2.93 or >2.93), CA 
19-9 and second-line chemotherapy (yes or no) were found 
significant (p=0.005, p=0.029 and p<0.001, respectively).

Discussion

In our study, we aimed to investigate the prognostic 
effect of NLR on PFS and OS in patients with mGC. Our 
results showed that NLR is an independent prognostic 
factor on OS ( p < 0.001) and PFS (p=0.011) in patients 
with mGC.

The link between increased NLR and poor prognosis 
is based on the difference in neutrophil and lymphocyte 
functions in the host’s immunity. Neutrophils stop the 
inflammatory response of the immune system through 
suppression of the cytolytic activity of immune cells such 
as lymphocytes, activated T-cells and natural killer cells. 
Neutrophils are also the source of the angiogenetic and 
growth factors which contribute to tumor progression 
(Grivennikov et al., 2010). Lymphocytes are the main 
cells generating the host’s immune response against tumor 
cells, and can attack and destroy cancer cells (Smyth et al., 
2006). Patients with lymphocyte-infiltrating tumors have 
better prognosis than those with non-infiltrating tumors ( 
Martinet et al., 2011), and lymphopenia is an independent 
poor prognostic factor for survival in patients with cancer 
(Fogar et al., 2006 ). However, while absolute neutrophil 
and lymphocyte counts may be affected by various 
physiological/pathological factors, NLR remains stable 
and therefore is superior to the other leukocyte subtypes 
in evaluation of prognosis.

Several studies demonstrate the prognostic importance 
of increased levels of NLR in peripheral blood in cancer 
types such as colorectal cancer (Kishi et al., 2009; Ozdemir 
et al., 2014) , lung cancer (Sarraf etet al., 2009; Kaya 
et al., 2013), hepatocellular carcinoma (Gomez etet al., 
2008), breast cancer (Nakano etet al., 2014) and many 
more solid tumors. Some studies which investigated the 
prognostic link between GC and NLR focused on post-
operative survival in operable GC patients rather than on 
mGC (Shimada et al., 2010; Jung et al., 2011).

In a prospective study conducted in 2007 on 1220 
patients with mGC the median NLR was 2.58. In the 
univariate analysis, it was an important poor prognostic 
marker in the group with N/L >2.5 compared to that with 
N/L < 2.5 (p=0.019 ). The median survival was 369 days 
vs. 239 days, and the 1-year survival rates were 50% vs. 
30% (in the group with N/L<2.5 vs. that with N/L >2.5). 
The multivariate analysis also revealed an important 
link between NLR and survival (p=0.077) (Yamanaka et 
al., 2007). In a prospective study conducted in 2010 on 
1028 operated patients with all stages of gastric cancer 
to investigate whether increased pre-operative NLR 
predicts poor prognosis, NLR was found to be associated 
with poor prognosis in all stages and well as in 159 
stage-IV patients ( cutoff NLR 4.0/ p=0.005 ), and it was 
also found that NLR increases gradually with increased 
stage (for stage IV, 3.34+- 2.25) (Shimada et al., 2010). 
In another study on 268 patients, the median NLR was 

3.06 in patients with mGC and statistically significantly 
prolonged PFS (p=0.001) and OS (p<0.001) were found 
in the group with low NLR (NLR≤3.0) compared to that 
with high NLR (NLR > 3.0) (Cho et al., 2014). In our 
study, the median NLR was 3.34 which is compatible 
with the median values in the literature. In addition, in the 
analysis based on the patient characteristics, the smoking 
rate was statistically significantly higher in the group with 
NLR >3.34 (p=0.046). The univariate analysis showed 
that the median PFS was 6.2 vs. 7.9 months (p=0.011) 
and the median OS was 8.3 vs.11.6 months (p<0.001), 
respectively. In the multivariate analysis, we demonstrated 
the statistically significant prognostic importance of 
median NLR, pretreatment Ca19.9 and receiving or 
not receiving second line therapy on survival (p=0.005, 
p=0.029 and p<0.001, respectively). 

The major limitations of our study were the insufficient 
number of patients and that it was a retrospective study. 
However, we demonstrated that measurement of NLR 
using a quick, easy and low-cost test based on peripheral 
blood count can be used as a clinical biological marker and 
predict prognosis in patients with mGC (available data in 
the literature is limited in this field). But our findings will 
need to be confirmed with larger, prospective, randomized 
studies.
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