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Abstract
Introduction
Biomarkers such as the neutrophil-lymphocyte ratio (NLR) and the platelet-lymphocyte ratio (PLR) are
associated with the colon tumor stage and prognosis. Therefore, in our study, we investigated whether these
biomarkers are important in determining the colon cancer stage.

Materials and methods
The outcomes in 268 patients operated on with the diagnosis of colon cancer between January 2011 and
March 2019 were retrospectively analyzed. The relationship of the stage of the patients with the NLR or PLR
was evaluated. In addition, according to the stage of colorectal tumors, stage I and other stages (stages II,
III, and IV) were compared in terms of NLR and PLR. Groups that had lymph node (LN) metastasis were
compared with those that did not. Finally, groups with and without metastasis were also compared.

Results
In our cohort, 144 patients (57.6%) were male, and 84 (42.4%) were female. The mean age was found to be
68.28 ±12.71 years. The patients were evaluated according to their stages: 26 patients were stage I, 78
patients were stage II, 75 patients were stage III, and 19 patients were stage IV. There was a significant
difference in NLR values between the groups (p: 0.05). Also, 104 patients were LN-negative (stages I-II), and
94 patients were LN-positive (stages III-IV). When PLR was compared between the two groups, no
significant difference was found between tumor stages and these values (p: 0.099). However, there was a
significant difference in NLR values (p: 0.034).

Conclusion 
Based on our findings, it has been concluded that increased PLR may not be associated with the colon cancer
stage. However, the increase in NLR was found to be correlated with tumor stage and LN metastasis.
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Introduction
Colon cancer is the most common gastrointestinal system cancer, and colorectal cancer is the third most
common cause of death from cancer in the United States [1]. About two-thirds of the disease is confined to
the colon, and more than 106,000 new colon cancer cases are diagnosed each year [2]. Its frequency
gradually increases after the age of 50 years and reaches its peak after the age of 80 years. While the average
age of diagnosis in males is 63 ±13.65 years, it is 62 ±12.71 years in females [3].

Genetic and environmental factors are crucial in the etiology of the disease. It is known that genetic factors
play an important role in the development of the disease [4]. Hereditary diseases are the leading causes. The
presence of colorectal cancer in the family is another risk factor. With the presence of colorectal cancer in a
first-degree relative, the risk increases by 1.7 times, while the risk increases by 2.7 times when more than two
colorectal cancers are found, and by 5.3 times in the presence of colorectal cancer in relatives under 45 years
of age [5].

Clinical stage, tumor histopathology, tumor localization, and lymph node (LN) numbers are widely used to
predict colon cancer prognosis [6-8]. However, the majority of the population with the same clinical stage
and tumor differentiation may have different prognoses. Therefore, additional prognostic indicators are
needed to identify the high-risk subgroup and optimize colon cancer therapeutic strategies.
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There is increasing evidence for the roles that local immune response and systemic inflammation play in the
progression of tumors and survival of patients with cancer [9-11]. Based on this theory, parameters such as
neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) are associated with the tumor stage,
and therefore with the prognosis [12]. These biomarkers have attracted increasing attention as they can be
obtained easily and inexpensively via preoperative blood tests. The NLR is calculated by dividing the
peripheral neutrophil count by the lymphocyte count. PLR is calculated by dividing the number of peripheral
platelets by the number of lymphocytes.

Several studies have shown that PLR is significantly associated with clinical outcomes in various
malignancies such as thyroid cancer [13], breast cancer, and gastric cancer [13-15]. In contrast, some studies
do not support this conclusion [16]. Many studies have investigated the predictive value of these biomarkers
in predicting tumor stage; the results have been insignificant, but the number of patients studied was small
[17]. Their association with tumor stage, presence of LN metastases, and relationship with metastasis have
not been well evaluated in colon cancer patients.

In light of this, this study aimed to evaluate NL and PLR values in colon cancer and determine an accurate
prognostic indicator for predicting clinical stages and optimizing therapeutic strategies.

Materials And Methods
After obtaining the ethics committee approval, the outcomes in 268 patients who were operated on with the
diagnosis of colon cancer in the General Surgery Clinic between January 2011 and March 2019 were
retrospectively analyzed. Patients with diseases that might affect leukocyte, platelet, and neutrophil counts,
patients with an inflammatory condition, and patients whose data could not be fully accessed were excluded
from the study. Demographic data, tumor localization, tumor stages, routine biochemical and hemogram
parameters were recorded. NLR and PLR values were calculated for each patient based on the whole blood
evaluation performed in the preoperative preparation stage. The pathology and tomography results of the
patients were examined, and their stages were classified according to the TNM classification.

Further, the relationship between the stages of the patients and the NLR or PLR was evaluated. Also, stage I
and other groups were evaluated separately. The group with colon cancer and LN metastasis in the
pathology and the group without LN metastases were compared. In addition, groups with and without
distant metastasis were compared.

Analyses were performed using SPSS Statistics 22.0 (IBM, Armonk, NY) for Windows statistical program.
Descriptive statistics (i.e., mean, SD, median, minimum, and maximum) for numerical variables and
frequency distributions for categorical variables were reported. As the numerical variables did not show
normal distribution in terms of the relationship between colon cancer stages and NLR and PLR, the
hypothesis tests were performed with nonparametric estimation methods. The Mann-Whitney U and
Kruskal-Wallis tests were used to compare NLR and PLR with other categorical variables.

Results
The outcomes in 268 patients who underwent colon resection were analyzed. Patients whose data could not
be accessed, whose pathology result was not malignant, and those who did not meet the study criteria were
excluded from the study. As a result, 198 patients were included in the final analysis. The patients'
demographic data are shown in Table 1; 114 of the patients (57.6%) were male, and 84 (42.4%) were female.
The mean age was 68.28 ±12.71 years. There was no statistically significant difference between women's and
men's NLR/PLR values (p: 0.334, p: 0.932, respectively).
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Variables Total (n=198) Stages I-II (n=104) Stages III-IV (n=94) P-value

 Mean ±SD Mean ±SD Mean ±SD  

Age, years 68.28 ±12.71 67.74 ±12.41 67,86 ±13.025 0.624

Platelet, K/mL 334.30 ±123.79 336.78 ±124.76 332.048 ±123.466 0.789

Neutrophil, K/mL 7.38 ±3.97 6.62 ±3.60 8.06 ±4.186 0.011*

Lymphocyte, K/ml 1.725 ±0.742 1.84 ±0.737 1.62 ±0.734 0.036*

NLR 5.56 ±5.31 4.548 ±4.84 6.49 ±5.57 0.034*

PLR 233.02 ±134.32 216.53 ±129.17 247.932 ±137.72 0.099

TABLE 1: Comparison of demographic characteristics and laboratory findings with stage I-II and
stage III-IV tumors
*Statistically significant

NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; SD: standard deviation

The tumor was in the rectum in 18 patients, in the rectosigmoid region in 87 patients, in the descending
colon in 36 patients, in the transverse colon in 12 patients, and in the ascending colon in 45 patients. When
compared in terms of localization, no significant difference was found between localization and NLR/PLR
values (p: 0.139, p: 0.149) (Table 2).

Tumor localization N=198 NLR, mean ±SD PLR, mean ±SD

Rectum 18 5.548 ±3.84 219.53 ±129.17

Rectosigmoid 87 6.148 ±3.76 247.932 ±137.72

Ascending colon 36 4.948 ±3.94 226.63 ±129.56

Transverse colon 12 4.548 ±4.64 247.932 ±137.56

Descending colon 45 4.648 ±4.75 221.57 ±130.15

TABLE 2: Tumor localization
NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio

When the pathology results were examined, 41 patients had poorly differentiated adenocarcinoma, 98
patients had moderately differentiated adenocarcinoma, 39 patients had well-differentiated
adenocarcinoma, and 20 patients had other cancers. No significant difference was found between NLR and
PLR values (p: 0.337, p: 0.285) (Table 3).

The patients were evaluated according to their stages: 26 patients were stage I, 78 patients were stage II, 75
patients were stage III, and 19 patients were stage IV. Groups did not show homogeneity according to NLR
values. A significant difference was found in NLR values between groups in the Kruskal-Wallis test (p: 0.05).
It was seen that this difference was due to stage I and stage III in Tamhane's post hoc analysis (p: 0.001)
(Table 4).

2021 Turhan et al. Cureus 13(9): e18381. DOI 10.7759/cureus.18381 3 of 7



Tumor histopathology N=198 NLR, mean ±SD PLR, mean ±SD

Poorly differentiated adenocarcinoma 41 6.148 ±3.84 231.53 ±130.17

Moderately differentiated adenocarcinoma 96 5.948 ±3.76 247.132 ±138.81

Well-differentiated adenocarcinoma 39 4.842 ±4.84 231.63 ±124.76

Other types 20 4.748 ±3.64 251.932 ±137.26

TABLE 3: Histopathology
NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; SD: standard deviation

Tamhane's post hoc analysis  

Dependent variable: NLR P-value

Stage I Stage II 0.114

 Stage III 0.001*

 Stage IV 0.099

Stage II Stage I 0.114

 Stage III 0.282

 Stage IV 0.773

Stage III Stage I 0.001*

 Stage II 0.282

 Stage IV 0.325

Stage IV Stage I 0.099

 Stage II 0.773

 Stage IV 0.802

TABLE 4: Tamhane's post hoc analysis
*Values that are statistically significant are indicated in bold

NLR: neutrophil-to-lymphocyte ratio

Also, 104 patients were LN-negative (stages I-II), and 94 patients were LN-positive (stages III-IV) (Table 1).
When PLR was evaluated between the two groups, no significant difference was found between tumor stages
and these values (p: 0.099). However, there was a significant difference in NLR values (p: 0.034). For NLR
values, the area under the curve value was found to be 0.358. When the cut-off value was 3.7, the sensitivity
was 40% and specificity 40%. Stages I, II, and III (group 1) and stage IV (group 2) were compared. The
presence or absence of metastasis did not affect the NLR and PLR values in a statistically significant manner
(p: 0.064). Figure 1 illustrates the ROC curve for NLR.
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FIGURE 1: ROC curve for NLR
*NLR ROC curve, cut-off=3.7008 sensitivity: 40.8%, specificity: 40.1%, AUC: 0.358

AUC: area under the curve; NLR: neutrophil-to-lymphocyte ratio; ROC: receiver operating characteristic

Discussion
In this study, it was concluded that PLR is not effective in predicting colon cancer stages. In contrast, there
was a significant relationship between NLR values and colon cancer stage. However, these results'
sensitivity and specificity values that can be used in routine practice were low. Using the cut-off value we
determined, predictions can be made at least before emergency surgeries using this easily applicable
biomarker.

Similar to our study, Yıldırım et al. showed that PLR values were not effective in their study in which they
investigated the effect of biomarkers in predicting staging in testicular tumors [17]. However, in this study,
NLR values were also found to be insignificant. This may be attributed to the low number of patients. Despite
the high number of cases in our study, the findings were not very significant, perhaps because they were
insufficient. In addition, similar results were found in the study conducted by Engin et al. [18].

Inflammation is a critical and fundamental process in the development and progression of cancer [10]. In
many recent studies, the relationship between the parameters discussed in our study and the survival of
various cancer patients has been evaluated. In addition, the inflammatory response to cancer cells is
associated with cancer progression. The inflammatory reaction is critical in the regeneration of tumor-
damaged tissues and the tumor microenvironment. Inflammatory cells are responsible for cell proliferation,
angiogenesis, invasion, migration, and metastasis. Therefore, inflammation plays a crucial role in cancer
development and progression [19]. Therefore, many studies have tried to predict the prognosis of colorectal
diseases using NLR and PLR biomarkers.

Wu et al. found that increased NLR values adversely affect the prognosis [20]. Therefore, it can be said that it
is associated with the growth in the tumor stage. Similarly, in our study, NLR values increased with respect
to the tumor stage. Okuyucu et al., Sun et al., and Son et al. concluded in their study that increased NLR
rates, similar to our study, could be a predictive biomarker in poor prognosis [15,21,22].

The main limitation is the inconsistency in the cut-off values of the NLR. Cut-off values of 4, 2.9, 2.8, 2.6,
and similar were used for NLR in some studies. For example, Shen et al. suggested that 2.8 was the best cut-
off value for the NLR to differentiate the prognosis of patients with colorectal cancer, which contrasts with
4.0 in the study by Kaneko et al. In our study, the cut-off value was found to be 3.7 [23-24]. The reason for the
different NLR values may be the difference in laboratory measurement values and the number of patients.
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Portale et al. investigated 152 patients with rectal cancer who underwent curative resection and reported
that PLR is not a valid prognostic factor [16]. However, there have also been studies that suggest otherwise.
One study found that decreased preoperative PLR was significantly associated with better mean survival in
patients with stage I-III colon cancer. It was concluded that preoperative PLR is an independent prognostic
indicator for mean survival in colon cancer patients undergoing curative resection [12]. This was not
consistent with this study, as the cancer stage is associated with prognosis. In the study conducted by Hu et
al., an increase in PLR values was significant for distinguishing cancer patients from non-cancer
patients [25]. However, in our study, no statistically significant relationship was found between the stages of
the tumor.

This study inevitably has some limitations due to its retrospective planning and single-center design.
However, NLR and PLR values and their relationship with tumor stage, presence of LN metastases, and
distant metastases in patients with colon cancer had not been well evaluated previously. In light of that, we
aimed to provide clinicians with a new and helpful tool that can be easily accessed and calculated in
addition to traditional methods and staging systems when planning individualized treatment for colon
cancer.

Conclusions
Based on our findings, NLR is associated with the tumor stage, and therefore with prognosis. As a result, it
has been concluded that increased PLR may not be associated with the colon cancer stage. However, NLR
values were found to be significant. NLR values in colon cancer can be an accurate prognostic indicator for
predicting clinical stages and optimizing therapeutic strategies. Although the specificity and sensitivity
values are currently found to be low, we believe better results can be found with larger studies.
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