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INTRODUCTION
Colorectal cancer (CRC) is the third most common cancer 
worldwide and the fourth leading cause of cancer-related 
death. Rectal cancer accounts for approximately 30-50% 
of colorectal cancers (1). A lot of studies are being carried 
out to predict metastasis in rectal cancer, which is a 
common type of cancer general surgery practice.

There is growing interest in tumor cells, molecular 
pathways, mutation states, inflammation and immune 
cell infiltration in predicting the prognosis of CRC. 
Systemic inflammatory response has been reported to 
play a critical role in the pathogenesis and progression of 
cancer, including CRC (2). Tumor-associated leukocytes, 
particularly monocytes, the main regulators of cancer-
related inflammation, have been shown to play an 
important role in the systemic inflammatory response to 
tumor cells (3).

Macrophages, which originate from monocytes, develop 
from mononuclear phagocytic progeny cells with specific 
phenotypic properties. The role of macrophages / 
monocytes in the development and progression of cancer 

is controversial, since there are studies that showed 
monocytes can increase or inhibit the development of 
cancer (4). It is thought that MLR, an indice developed by 
division of monocyte count by lymphocyte count,  may be 
a good marker to reflect the degree of tumor progression 
and predict prognosis (5).

Monocyte and lymphocyte counts and monocyte to 
lymphocyte ratio (MLR) obtained from blood count 
test were proposed to be associated with survival and 
prognosis in various types of cancer(6). 

In this study, we investigated the role of MLR which is one of 
the inflammatory markers in routine hemogram test before 
neoadjuvant chemoradiotherapy in patients undergoing 
neadjuvant chemoradiotherapy as a preliminary study to 
determine the risks of metastasis in patients with rectal 
cancer.

MATERIALS and METHODS 
Patients diagnosed with colorectal cancer between 2012 
and 2016 in BAIBU Medical Faculty General Surgery 
clinic were evaluated retrospectively. All of the patients 
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received neoadjuvant chemoradiotherapy (CRT) and were 
waited for 4-6 weeks after the completion of neoadjuvant 
therapy. Only patients who completed at least 3 years of 
follow up after diagnosed with rectal cancer and treated 
with neoadjuvant chemoradiotherapy were included to the 
study. Patients who received neoadjuvant CRT, who could 
not be operated due to concomitant diseases, who did not 
receive neoadjuvant CRT, who did not receive adjuvant 
therapy or who were operated urgently were excluded 
from the study. 

Hemogram, biochemical parameters and tumor markers; 
Carcinoembryonic antigen (CEA) of the patients 
that operated for rectal cancers were tested before 
neoadjuvant treatment. In addition, pre-neoadjuvant 
pelvic magnetic resonance imaging (MRI), abdominal and 
thoracic computed tomography (CT), and postoperative 
pathology reports were evaluated. All patients received 
adjuvant oncologic treatment in postoperative follow-up. 
Of 25 patients underwent routine follow, 8 had developed  
metastasis. Postoperative follow-up of patients was 
performed as follows: Abdominal and thorax CT every 
6 months in the postoperative first year, followed by 
every year  CT ;CEA examination 2 years every 3 months 
postoperatively and every year  colonoscopy exeamination 
was performed.

Albumin, CRP, Platelet, Neutrophil, Lymphocyte, Monocyte 
values were obtained as the inflammatory markers in 
the blood count test of the patients before neoadjuvant 
treatment. Based on these values, other inflammatory 
markers neutrophil to lymphocyte ratio (NLR), platelet 
to lymphocyte ratio (PLR) were calculated. Similarly, 
MLR was calculated by division of monocyte count by 
lymphocyte count.

Patients were divided into 2 groups. Patients with no 
metastasis were named as group 1. The patients with 
metastasis  were named as group 2.

Statistical Analysis
Analyzes were performed using SPSS software (version 
15.0). In descriptive statistics, mean ± standard 
deviation or median (minimum-maximum) values for 
numerical variables and number and percentage values 
for categorical variables are expressed. The normality 
hypothesis was examined by Shapiro-Wilks test. In 
case parametric test assumptions were provided, two-
way analysis of variance (T test) was used for repeated 
measurements and Mann Whitney u test was used for 
group comparison when parametric test assumptions 
were not provided. The ability of the measurements to 
differentiate the relapse status was examined by area 
under the curve (AUC) in the ROC analysis. Significance 
level was considered as p <0.05.

RESULTS
Fifty-seven patients diagnosed with rectal cancer in the 
BAIBU general surgery clinic between 2012 and 2016 were 
retrospectively investigated. In this study, 25 patients 
who underwent neoadjuvant chemoradiotherapy and 

underwent full postoperative follow-up were evaluated. 
Eight of these 25 patients had metastasis until June 2019 
(Table 1).

Table 1. Patients with recurrence and /or metastasis

Patients Metastasis Time of metastasis 
(months) TNM

P1 metastasis 46 T3N0

P2 metastasis 40 T3N0

P3 metastasis 23 T3N1

P4 metastasis 29 T2N2a

P5 metastasis 26 T4N0

P6  metastasis 20 T3N1

P7 metastasis 16 T3N0

P8 metastasis 13 T3N1

According to monocyte values; there was a significant 
difference in monocyte values between groups with 
and without metastasis. Monocyte values of group 1 
patients(0.45±0.2) were significantly lower than monocyte 
values of group 2 patients(0.7±0.35) (p = 0.048). In the 
group 2; monocyte values were higher (Table 2).

According to MLR values; there was a significant 
difference in MLR values between groups with and without 
metastasis. MLR values of group 2 patients (0.41)(0.25-
1.73) were significantly higher than MLR values of group 
1 patients(0.26)(0.10-0.76)(p= 0.014). MLR values were 
higher in the metastasis group (Table 2).

Table 2. MLR and Monocyte Sensitivity and Specificity Values

Cutoff Value 
for Predicting 
Metastasis in 
Rectal Cancer

Sensitivity Specifity AUC

MLR ≥0.14 87 65 0.809
Monocyte   ≥0.43 87 53 0.75

Table 3. Laboratory parameters of the patients before Neoadjuvant 
treatment

AUC %95 CI p

Albumin 0.511 0.235 – 0.788 0.930

CRP 0.658 0.429 – 0.888 0.210

NEU 0.640 0.386 – 0.893 0.268

PLT 0.625 0.360 – 0.890 0.322

LENF 0.688 0.463 – 0.912 0.137

MONO 0.750 0.554 – 0.946 0.048

NLR 0.728 0.517 – 0.939 0.071

PLR 0.603 0.348 – 0.857 0.415

MLR 0.809 0.633 -  0.984 0.014

CEA 0.806 0.581 – 1.000 0.025
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No statistically significant difference was found between 
the mean age of the groups with and without metastasis 
(p = 0.426).

No statistically significant difference was found in terms 
of albumin, RDW, neutrophil, platelet, lymphocyte, NLR and 
PLR values (Table 3).

Figure 1. ROC curve for MLR

Figure 2. ROC curve for monocyte count

Figure 3. Kaplan-Meier  Graphic of Rectum Cancer Patients 
According to Groups (group 1:non metastatic patients;group 
2:metastatic patients)

Monocyte, MLR and CEA values showed significant 
performance in predicting  metastasis in rectal cancer.

MLR showed the best performance in distinguishing 
metastasis (AUC = 0.809) (Figure 1). The performance of 
the monocyte marker to differentiate between metastasis 
status is moderate with AUC=0.75 (Figure 2).

ROC analysis, MLR value was found to be 87% sensitive 
and 65% specific for predicting metastasis in rectal cancer 
patients above 0.14 (Figure 1). As a result ROC analysis for 
monocyte value was found to be 87% sensitive and 53% 
specific for predicting metastasis in rectal cancer patients 
above 0.43 (Figure 2). Between  group 1 and group 2 
patients according to Kaplan Meier analysis , a significant 
difference was observed between survival times (Figure 
3).

DISCUSSION
Rectal cancers are a health problem with a 5-year survival 
rate of 40-90% despite all the improvements in treatment 
possibilities (7). The development of metastasis limits 
disease-free survival despite all improvements in 
treatment modalities.

In this preliminary study, we investigated whether 
metastasis can be predicted by MLR values which are 
among the inflammatory indicators in blood tests in rectal 
cancer patients who underwent surgery after neoadjuvant 
chemoradiotherapy treatment.

The tumor microenvironment consists of extracellular 
matrix (ECM) and non-malignant stromal cells including 
fibroblasts, pericytes, immune cells and endothelial cells. 
Cancer-associated fibroblasts, pericytes, and innate 
immune cells, particularly tumor-associated macrophages 
are the main cell types that make up the tumor stroma.

Lymphocytes have an important role in immunity by 
initiating antitumor immune response (8,9). There are 
studies showing that MLR can be a good predictor of 
increased monocyte count since it is a marker of both the 
lymphopenia, an indicator of poor immune response, and 
the micro-environment of high tumor burden. In one study, 
they concluded that low lymphocyte monocyte rates are 
a negative prognostic marker in stage III colon cancer 
patients and that high-risk patients based on MLR may 
not benefit from adjuvant chemotherapy (10). Recently, it 
was found that preoperative lymphocyte and monocyte 
values, which reflect the degree of systemic inflammation, 
were correlated with prognosis in CRC patients (11,12). 

As a result of the statistical analyzes, we found that 
monocyte values showed a significant difference between 
the groups with and without metastasis. Monocyte values 
were higher in the metastasis group. ROC analysis for 
monocytes showed a sensitivity of 87% and a specificity 
of 53% for predicting metastasis with a monocyte value 
of 0.43 and above. When the literature is examined, it is 
observed that monocytes and their derivatives in the 
micro-environment can produce factors that support the 
growth, migration, invasion and survival of tumor cells 
(13). However, another study showed that the number 
of tumor-related macrophages derived from circulating 
monocyte populations shows a good prognosis for CRC 
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patients (14). In another study, macrophages play a 
key role in the immune microenvironment of the tumor, 
promoting metastasis and tumor progression (15).

Increased monocyte and decreased lymphocyte counts 
in cancer patients may indicate decreased ability to stop 
tumor progression, indicating that LMR or MLR may be 
a good reflection of cancer progression (16). Similar to 
neutrophil-lymphocyte ratio, MLR is a much more effective 
prognostic marker in many solid tumors, predicting the 
inflammatory state (17). According to these information, 
our study showed that increased MLR value in rectal 
cancer patients with neoadjuvant CRT appeared to be a 
poor prognostic factor.

When studies on rectal cancer and inflammatory markers 
are examined, it is clear that non-invasive peripheral 
blood analysis can clearly help in assessing immune 
status in the tumor microenvironment. The relationship 
between systemic inflammation and poor prognosis of 
cancers can be explained by its effects on the immuno-
microenvironment of the tumor. As a result of a study on 
colorectal cancer patients, it shows that rectal cancer 
patients with increased MLR values before treatment may 
have a better prognosis and longer survival than patients 
with low values (18). Another study suggested that low 
preoperative lymphocyte monocyte ratio in CRC patients 
was confirmed to correlate with worse survival and 
could provide information about prognosis by treatment 
decision in patients with CRC (19). The fact that CRC 
had less monocytes or a higher lymphocyte monocyte 
ratio in the blood concluded that there were more CD3 T 
cells in the nucleus of the tumor. This study showed that 
the concentration of immune cells in cancer tissue was 
closely related to inflammation, and more CD3 + T cells, 
less monocytes and higher lymphocyte monocytes ratio 
were found in the tumor (20). In this context, we concluded 
that  metastasis in rectal cancer may be associated with 
higher MLR values.

In present study, we investigated the role of MLR in the 
blood before neoadjuvant therapy in predicting metastasis 
in patients treated with rectal cancer. Since the effects of 
monocyte and lymphocyte on the tumor microenvironment 
are known, the ratio of monocyte value to lymphocyte 
value was significant in our study. MLR values were found 
to be high in the metastasis group. According to ROC 
analysis, if MLR value is over 0.14, it is 87% sensitive and 
65% specific in predicting the metastasis.

Our study is a preliminary study and small study population 
is the most important limiting factor.

CONCLUSION
The results of present study suggest that MLR value 
exceeding 0.14 in patients with rectum cancer before 
neoadjuvant therapy predicts the risk of metastasis. 
MLR values were found to be lower in patients with 
rectal cancer without metastasis. However, MLR values 
were significantly higher in patients with rectum cancer 
with metastasis. Therefore, we think that evaluation of 

preoperative MLR values in rectal cancer patients would 
be beneficial for clinicians about prognosis of the disease.
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