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Abstract
Aim: This study aims to investigate the relationship of two prognostic factors NLR and PLR to patient
survival in gastric cancer patients diagnosed before surgery.

Background: Due to the high prevalence of gastric cancer and the lack of appropriate prognostic factors,
most patients are diagnosed at advanced stages of the disease. Therefore, this study aimed to determine
the appropriate prognostic factor investigated investigate the relationship of neutrophil-to-lymphocyte
ratio (NLR) and platelet-to-lymphocyte ratio (PLR) in gastric cancer patients.

Methods: This retrospective study was performed on all gastric cancer patients referred to Kashani
Hospital of Shahrekord (Chaharmahal and Bakhtiari province) in 2011-2016. Demographic and biological
variables such as NLR and PLR were evaluated. Patient survival was calculated by subtracting the date at
disease diagnosis (using endoscopy) from the date at death and expressed in month. Data was analyzed
by SPSS software.

Results: The mean age of patients was 63.79 ± 15.03 (range: 10-92) years. 76% of patients were male
and the rest were female. Only NLR had signi�cant effect on survival (P < 0.05) and PLR had no
signi�cant effect on survival (P > 0.05).

Conclusion: With the increase in NLR by one point, the risk of death in gastric cancer patients increased
by 18%. In other words, with increase in NLR, survival rate of gastric cancer after surgery signi�cantly
decreased. It is suggested that further studies be conducted with a more statistical population to ensure
the reproducibility of the results of the present study.

Introduction
Gastric cancer is one of the leading causes of cancer deaths worldwide. Over a million cases of gastric
cancer are diagnosed worldwide each year. Gastric cancer is the �fth leading cancer worldwide and the
third leading cause of cancer deaths with an estimate of approximately 783,000 deaths in 2018 [1]. About
75% of new cases of this cancer occur in developing countries. In Iran, more than 50,000 new cases of
cancer are reported each year [2]. There are several factors that contribute to cancer. Chronic
in�ammatory conditions caused by genetic mutations, autoimmune diseases, and exposure to
environmental factors can increase the risk of developing cancer. Previous studies have shown the
association of in�ammation and in�ammatory reactions with atherosclerosis and thrombosis as well as
with heart disease in renal disease patients [3–5]. Regarding the association of these factors with cancer,
epidemiological studies have shown that more than 25% of cancer deaths are due to chronic
in�ammation [6]. Numerous studies have shown that in�ammation leads to the continuation and
progression of cancer as well as complete changes in malignancies, such as alterations in tumor tissue
status, angiogenesis, and metastasis, preventing and suppressing the anti-cancer immune response [7].
Although the systemic in�ammatory response activity involves the body's various organs, the most
important parameter to measure in�ammation is the counts of white blood cells and acute-phase
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proteins. Speci�cally, white blood cell counts such as neutrophils, lymphocytes, and platelets, blood C-
reactive protein (CRP) levels and albumin as well as neutrophil-lymphocyte ratio (NLR) and platelet-
lymphocyte ratio (PLR) have been used as in�ammatory parameters [3]. There are many reports that high
density of neutrophils may stimulate tumor growth and metastasis and impair the immune system's
antitumor response by suppressing lymphocytes. These observations suggest that high NLR in peripheral
blood of cancer patients may lead to tumor progression [8–10]. However, little is known about the
importance of NLR for diagnosis of gastric cancer [11, 12]. Thrombocytosis occurs due to the stimulation
of megakaryocytes by in�ammatory cytokines, and high platelet count is known as an in�ammatory
marker. High platelet count is another parameter that is helpful in predicting patients' prognosis.
Increased platelet-to-lymphocyte ratio has been reported as an independent factor in decreasing the life
expectancy of patients with colon and pancreatic cancer [13, 14]. Neutrophils, however, are a stronger
factor in in�ammation and survival in cancer patients than thrombocytosis [15]. Given the systemic
nature of gastric cancer and poor prognosis, treatment despite surgery, radiotherapy, and chemotherapy,
information about the diagnostic factors that predict the course of the disease is highly effective to adopt
better treatments. Although the incidence of this cancer appears to be decreasing, due to the slow nature
of the disease, it is very di�cult to diagnose it so that in Iran, nearly 50% of the cases are diagnosed in
the advanced stages and 5-year survival is very low [2, 16]. In Chaharmahal and Bakhtiari province,
gastric cancer is highly prevalent and over 50% of the patients are diagnosed in the advanced stages.
Knowledge about the patient's diagnostic factors makes the planning of treatment for patients more
accurate and helps to use standard treatments of choice for these patients. Given that NLR and PLR in
many cancers are predictors of disease progression, invasion and even lower treatment response, these
measures need to be evaluated in gastric cancer patients so that their association with the disease
prognosis and patient survival will be established. Therefore, the aim of the present study was to
investigate the relationship of two prognostic factors NLR and PLR to patient survival in gastric cancer
patients diagnosed before surgery.

Methods
This is a retrospective study. All patients referred to Kashani Hospital from 21 March 2011 to 19 March
2016 for treatment of gastric cancer and �led in the hospital were retrospectively studied. Patients whose
disease was at a treatable stage were included. The exclusion criteria included suffering from more than
one malignancy, underlying systemic disease such as diabetes and infectious comorbidities. To
determine the stage of the disease, the Staging System and the American Joint Committee on Cancer
(AJCC Staging Manual) method were used as follows: Early Stage: Mucosal and submucosal
involvement without involvement of local lymph nodes (T1, T2, N0). Locally advanced Stage (T3, T4, N+).
Gastric metastasis with any distant metastasis (M1). The survival duration of patients after surgery was
evaluated. The NLR and PLR were calculated in patients undergoing surgery before the surgery. The
correlation between these ratios and postoperative patient survival was investigated. The studied
variables were of demographic and biological types. Demographic variables included patient's age at
diagnosis, gender, and place of residence. Biological variables included history of chronic gastrointestinal
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disease, history of cancer in close or otherwise relatives, NLR, PLR, tobacco smoking, type of treatment
done, degree of tumor differentiation, disease progression, type of histopathology, symptoms of the
disease at diagnosis, and literacy. The data was collected from the medical records of patients and the
latest physical conditions of the patients were investigated by telephone contact and registered in the
prepared checklists. Patient survival was calculated by subtracting the date of diagnosis (using
endoscopy) from the date of death or being censored and expressed in month. In this study survived
patients at the completion of the study and missing persons at follow-up were censored, and for all those
who died during follow-up, the cause of death was registered. Data was analyzed using SPSS software.
Kaplan-Meier estimator was used to evaluate cumulative survival rate and Cox regression model was
used to compare survival rates and factors affecting survival. P < 0.05 was considered signi�cance level.

Results
The aim of this study was to investigate the relationship of the prognostic measures NLR and PLR to
survival in gastric cancer patients diagnosed before surgery in Shahrekord. To this end, a total of 100
gastric cancer patients who had undergone surgery were enrolled in the study. The age range of the
patients was 10–92 (mean: 63.79 ± 15.03) years. 76 (76%) patients were male and the rest were female.
Other characteristics of patients such as education level, place of residence, smoking status, duration of
being smoker, presence of gastrointestinal disease, and duration of chronic gastrointestinal disease are
listed in Table 1. The pathology test results con�rmed the presence of a cancerous tumor for 99 (99%)
patients with only one negative pathology test result. 5% of patients had no gastrointestinal disease and
46% had gastrointestinal disease. The longest duration of disease was 3 years (n = 15), followed by
2 years (n = 10) and four years (n = 9). The duration of chronic gastrointestinal disease before cancer
diagnosis ranged from one year to 12 years (mean: 3.3 ± 2.06 years). The mean values of in�ammatory
markers are shown in Table 2. The mean NLR was 3.37 ± 2.78 and the mean PLR was 147.13 ± 78.93.
Patient survival after surgery until death or last follow-up ranged from 14 days to 1892 days (mean:
548.56 ± 405.90 days). The mean survival in the survived and died patients was 506.57 ± 343.29 days
and 559.72 ± 422.28 days, respectively Table 3. The Kaplan-Meier survival function for our patients is
shown in Fig. 1. The Kaplan-Meier cumulative hazard function for the patients is also shown in Fig. 2.
The estimation of survival time by Kaplan-Meier method is presented in Table 4. The correlation
coe�cient (r) between NLR and PLR was 0.556 (P < 0.001), indicating a signi�cant direct correlation
between the two indices. Regarding the factors affecting patient survival in univariate model, Cox
proportional hazard for both NLR and PLR had signi�cant effect on survival. After the simultaneous
inclusion of both NLR and PLR, only the NLR variable had a signi�cant effect on patient survival Table 5.
The results indicated that in the presence of the variable NLR, the variable PLR had no effect on survival.
In other words, the main variable affecting survival of patients was NLR. With the increase of NLR by one
point, the survival rate of gastric cancer patients after surgery decreased by 18%. More clearly, the
survival rate of gastric cancer patients after surgery decreased signi�cantly with increasing NLR. Cox
regression model showed no association between age, gender, smoking, education, place of residence,
duration of chronic gastrointestinal disease and survival of patients.
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Discussion
Systemic in�ammatory response activity in a variety of conditions, including cancer, can affect different
organs of the body. The most important parameter to measure in�ammation is the counts of white blood
cells and acute-phase proteins. Speci�cally, white blood cell count such as neutrophils, lymphocytes and
platelets, and blood CRP levels and albumin as well as NLR and PLR have been used as in�ammation
parameters [3]. In the present study, the relationship of two prognostic factors NLR and PLR to survival in
gastric cancer patients diagnosed before surgery in Shahrekord was investigated. The mean age of the
studied patients was 63.79 ± 15.03 (range: 10–92) years. 76% of patients were male and the rest were
female. In the study of Biglarian et al. (2009) on postoperative survival in patients with gastric cancer, it
was reported that 71.6% of patients were male with the mean age of 59.39 years and the rest (28.6%)
were female with the mean age of 56.22 years [17]. In the study of Moghimi Dehkordi et al. entitled
Modeling Survival Analysis Using Cox Model in Gastric Cancer Patients, 68.6% of patients were male. The
mean age of the patients was 58.4 years [18]. The results of the present study are consistent with the
above studies regarding gender and age distribution in gastric cancer patients. In the study of Biglari et
al. (2009), the mean and median survival of patients with gastric cancer were 32.56 and 28.3 months,
respectively, and one, two, three, four and �ve-year survival rates were obtained 0.78, 0.53, 0.40, 0.32 and
0.15, respectively. Cox proportional hazard showed that age at diagnosis, family history, and tumor size
were signi�cantly correlated with patients' longevity [19]. In this study, Cox regression model showed no
relationship between age, gender, smoking, education, place of residence, duration of chronic
gastrointestinal disease and survival of patients. The mean NLR and PLR were 3.37 ± 2.78 and 147.13 ± 
78.93, respectively. The correlation coe�cient (r) between NLR and PLR was 0.556 (P < 0.001), indicating
a signi�cant and direct correlation between the two indices. In evaluating the factors affecting survival in
patients in univariate model, the Cox proportional hazard of both NLR and PLR were found to have a
signi�cant effect on survival. In the present study, 54% of the studied patients had no gastrointestinal
disease and 46% had gastrointestinal disease. The maximum duration of the disease was 3 years (n = 
15), followed by 2 years (n = 10) and 4 years (n = 9). Patient survival after surgery until death or last
follow-up ranged from 14 days to 1892 days (mean: 548.56 ± 405.90 days). The mean survival in the
survived and died patients was 506.57 ± 343.29 days and 559.72 ± 422.28 days, respectively. After
inclusion of both NLR and PLR, only NLR was found to have a signi�cant effect on patient survival. The
results indicated that in the presence of NLR, PLR had no effect on survival. In other words, the main
variable affecting survival of patients was NLR. With an increase in NLR by one point, the risk of death in
gastric cancer patients increased by 18%. In other words, with an increase in NLR, the survival rate of
gastric cancer patients after surgery signi�cantly decreased. Various studies have reported that NLR in
patients with gastric cancer is prognostically valuable before surgery and higher preoperative NLR, as a
strong independent factor, is associated with poorer prognosis in gastric cancer patients [15, 20]. Other
studies have also reported that comparably higher NLR was associated with lower survival in patients
with malignant pleural mesothelioma [21]. There are many reports that high density of neutrophils may
stimulate tumor growth and metastasis and impair the immune system's antitumor response by
suppressing lymphocytes. These observations suggest that high NLR in peripheral blood of cancer
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patients may lead to tumor progression [8–10]. Regarding studies on the prognostic importance of PLR in
cancer patients, Smith et al. (2008) in a study in patients with pancreatic adenocarcinoma reported that
the PLR ratio was prognostically important before surgery,and is a more reliable marker for prognosis of
cancer than lymphocyte count alone [13]. Gu et al., (2017) also reported that a high PLR was signi�cantly
associated with overall survival but not with disease-free survival. High PLR also signi�cantly predicted a
poor and low overall survival in whites, chemotherapy recipients, and Patients with advanced cancer. In
addition, the PLR over 160 was prognostically appropriate. High PLR was also associated with lymph
node metastasis and CEA levels in gastric cancer [22]. In other studies, increased PLR has been reported
as an independent factor for reduced longevity of patients with colon and pancreatic cancer [13, 14].
However, a study by Matowicka-Karna et al. (2013) showed that gastric cancer progression was
associated with a decrease in the levels of IL-6 and IL-23, with no association with platelet count or
morphological features [23]. It is suggested to investigate the relationship of the levels of the two ILs to
NLR and PLR with respect to survival in gastric cancer patients in additional studies. Dogan et al. (2015)
reported that in patients with metastatic gastric cancer, PLR > 160 or NLR ≥ 2.5 was signi�cantly
associated with poorer survival in these patients [24]. He et al. also comparatively studied NLR and PLR
and reported that NLR was more e�cient than PLR as a prognostic marker for colon cancer
[25_ENREF_25]. The results of the present study also showed that NLR, as compared to PLR, was the
main factor associated with the survival of gastric cancer patients. Therefore, according to the results of
this study, the main variable affecting the survival of gastric cancer patients is NLR that can be used as a
prognostic factor related to the survival of these patients.

Conclusion
Our results showed that PLR had no effect on survival in the presence of NLR. In other words, the main
variable affecting the survival of patients was NLR. With increase in NLR by one point, the risk of death in
gastric cancer patients increased by 18%. In other words, with the increase of NLR by one point, the
survival rate of gastric cancer patients after surgery signi�cantly decreased.
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Tables
Table 1

Some characteristics of gastric cancer patients
Variable Frequency mean ± Standard deviation

Age - 63.79 ± 15.03

Gender Male 76(76)   -

  Female 24(24)   -

Location City 47(47)   -

Village 53(53)   -

Education High school 79(79)   -

  Diploma 21(21)   -

Smoking (Year) - 14.85 ± 15.17

Gastrointestinal Disease (year) - 1.45 ± 1.90

Table 2
In�ammatory markers of gastric cancer patients studied

Marker Minimum Maximum mean ± Standard deviation

neutrophils to lymphocytes ratio 0.58 16.80 3.37 ± 2.78

Platelet to lymphocyte ratio 42.00 500.00 147.13 ± 78.93
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Table 3
Survival rate of gastric cancer patients
Property mean ± Standard deviation

Live 506.57 ± 343.29

Deat 559.72 ± 422.28

Total 548.56 ± 405.90

Table 4
Kaplan-Meier estimator for estimating mean and median survival of gastric

cancer patients
Survive Estimate standard error 95% con�dence interval  

Upper

Limit

Lower

Limit

Mean 650.70 51.10 751 551

Median 458.00 85.08 652 319

Table 5
Cox proportional hazard regression model results on gastric cancer patients survival

Variable in the
equation

Coe�cient
estimation

Standard
error

Signi�cance
level

Relative
risk

95% con�dence
interval

relative risk

NLR 0.166 0.042 < 0.001 1.18 1.087–1.284

PLR 0.001 0.002 0.646 1.001 997-1.004

Figures



Page 11/12

Figure 1

Kaplan-Meier survival function of gastric cancer patients
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Figure 2

Kaplan-Meier survival function of gastric cancer patients


