
ORIGINAL RESEARCH PAPER

PRETREATMENT PLATELET LYMPHOCYTE RATIO (PLR) AND NEUTROPHIL 
LYMPHOCYTE RATIO (NLR)  AS PROGNOSTIC FACTORS OF STAGE III AND IV 
RECTAL CANCER PATIENTS IN H. ADAM MALIK MEDAN GENERAL HOSPITAL

Uncok Ramses 
Dody Simanjuntak

Department of Surgery, Faculty of Medicine, Universitas Sumatera Utara, Medan

Adi Muradi Muhar*
Division of Digestive Surgery, Department of Surgery, Faculty of Medicine, Universitas 
Sumatera Utara, Medan *Corresponding Author 

Aznan Lelo Department of Pharmacology, Faculty of Medicine, Universitas Sumatera Utara, Medan

ABSTRACT
Introduction: Rectal cancer which included in colorectal cancer, is the third most common malignancy of all cancer and the fourth leading cause of 
death in all cancer patients in the world. Early detection of the lesions can decrease the morbidity and mortality. In the last few decades, 
pretreatment platelet and leukocyte count (including neutrophils and lymphocytes) has become the focus of the study in relation to the prognosis of 
various types of cancer. 
Objective: To assess the role of pretreatment Platelet Lymphocyte Ratio (PLR) and Neutrophil Lymphocyte Ratio (NLR) as a prognostic factor in 
stage III and IV rectal cancer patients.
Methods: This was an observational analytic study with cross sectional and retrospective cohort design. The research sample was taken by 
consecutive sampling method based on registration data of rectal adenocarcinoma patients at H. Adam Malik Medan General Hospital from 
January 2011 until December 2013. Statistical analysis was did by SPSS Program Version 22. 
Results: From a total of 55 patients, the mean age of the study subjects is 53.91 ± 1.72 years. The samples are 34 (61.8%) males and 21 (38.2%) 
females. Most cancer's lesions are found in 1/3 distal of the rectum (41.8%). Based on result of laboratory examination, mean of platelet count is 
252,45 ± 77,83, mean of lymphocyte count is 6,91 ± 21,21, and mean of neutrophil count is 6,39 ± 3,44.  We determined a cut-off value of 2.2 for 
NLR and 130 for PLR in the whole group. From the Kaplan Meier test, overall survival in patients with low NLR is better than patients with high 
NLR (p value <0.001) and overall survival in patients with low PLR is also better than patients with high PLR (p value <0.001). While 5 years of 
disease free survival in patients with low NLR is better than patients with high NLR (p value = 0.018). Similarly, 5 years of disease free survival in 
patients with low PLR were compared with high PLR (p value = 0.035). 
Conclusions: Our study found that high PLR and high NLR are the useful prognostic factors for predicting poor long-term outcomes in stage III 
and IV rectal cancer patients.
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Introduction
Colorectal cancer in Indonesia is the third most common cancer 
diagnosed in both men and women after breast cancer and lung cancer 
(Globocan, 2012). Rectal cancer is also the third leading cause of death 
from all cases of mortality due to malignancy (Capple, 2005). In a 
previous study at RS H. Adam Malik it was found that rectum was the 
most common site of colorectal cancer.

Early detection in the early stages of the lesions can decrease the 
morbidity and mortality. Colonoscopy remains the gold standard for 
the early detection of rectal cancer. In addition, to assist the diagnosis 
requires the aid of non-invasive markers or markers to detect rectal 
cancer early. Recent studies explain the function and role of systemic 
inflammatory responses in increasing the chances of tumor metastasis 
and progression through apoptotic inhibition, promotion of 
angiogenesis and DNA damage (McMillan, 2009). Related to this, in 
the last few decades, platelet examination and arithmetic type of pre-
therapy peripheral leukocytes (including neutrophils, lymphocytes 
and monocytes) became the focus of the study in relation to the 
prognosis of various types of cancer. Increased neutrophil lymphocyte 
ratio (NLR) has been shown to be associated with poor post-
therapeutic outcomes in patients with gastrointestinal cancers (Walsh 
et al., 2005; Gomez et al., 2007; Yamanaka et al., 2007; Halazun et al., 
2008; Halazun et al., 2009; Kishi et al., 2009; Bhatti et al., 2010). 
Several other studies have shown that platelet-lymphocyte platelet 
elevation (PLR) is associated with poor prognosis outcomes in 
oesophageal squamous cell carcinoma (Tanoglu et al. 2013, Feng et al., 
2013, 2014), gastric cancer (Lee et al., 2013), liver cancer (Peng et al 
2015).

The aim of the study was to assess the prognostic value of NLR and 
PLR as a predictor of prognosis in patients with stage III and IV rectal 
cancer.

Methods 
This was an analytic observational study with cross sectional in 
pediatric retrospective cohort. The aim of this study is to know the role 
of Neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio 

(PLR) pretreatment as prognostic factor of stage III and IV rectal 
cancer patients in RSUP H. Adam Malik Medan. The sampling method 
was consecutive sampling based on registration data in Department of 
Surgery Division of Digestive Surgery of Haji Adam Malik General 
Hospital Medan from January 2011 to December 2013. The inclusion 
criteria of this study were patients who had examination with 
histopathology examination of well to poorly degree of differentiation, 
had complete data, information, tumor, examination result before 
tumor, tumor histopathology stage and tumor stage, and informed 
consent were distributed. Samples excluded when there were other 
malignancies, other chronic diseases, and have synchronous tumors or 
there are other gastroenteric inflammations. The data collected from 
the secondary data is by recording the status of medical record and 
special status in the Department of Surgery of RSUP H. Adam Malik 
Medan in 2011-2013, then recorded according to the variables in the 
reading. The data obtained are then presented descriptively in the form 
of narrative, proportion distribution tables, and statistical analysis of 
SPSS ver.20.

Result
Data used in this research is secondary data. Data were taken from 
patient's medical record with rectal cancer at RSUP H. Adam Malik 
Medan, which were 55 patients with the following characteristics:
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Based on the table above it was found that the mean age of the subjects 
was 53.91 ± 1.72 years. The table also shows that the number of rectal 
cancer patients was 34 (61.8%) male and 21 (38.2%) women. We 
found the most prevalent site of the tumor was in 1/3 lower of the 
rectum, 23 (41.8%) cases. Based on laboratory test result, mean 
platelet was 252,45 ± 77,83, mean lymphocyte was 6,91 ± 21,21, mean 
neutrophil was 6,39 ± 3,44, mean of NLR was 2,87 ± 2,05. The cut-off 
point NLR> 2.2 group accounted for 40 (72,7%) patient while cut-off 
point NLR <2,2 group  accounted for 15 (27,3%) patient. The mean 
PLR was 116,72 ± 54,71 with cut-off point PLR> 130 group were 35 
(63,6%) patients and with PLR cut off point <130 were 20 (36,4%) 
patients.

Figure 1. Kaplan Meier 5 years overall survival curve for NLR

Fig 2. Kaplan Meier 5 years overall survival curve for PLR

Figure 3. Kaplan Meier 5 years disease free survival for NLR

Figure 4. Kaplan Meier 5 years disease free survival for PLR

Analysis of research data assessed in this study includes NLR, PLR 
and 5 years of overall survival and diseases free survival. Hypothesis 

testing was analyzed by Kaplan Meier test and looked at the p value. 
Figure 1 and 2 show the Kaplan Meier Curve of 5 years overall 
survival. The overall survival in patients with low NLR was better than 
patients with high NLR (p <0.001) and in patients with low PLR was 
also better than patients with high PLR (p <0.001).

Figure 3 and 4 showed 5 years of disease free survival in patients with 
lower NLR better than patients with high NLR (pValue: 0.018). The 
same result for patients with low PLR compared to high PLR (pValue: 
0.035). 

Discussion
Rectal cancer is one of the most common malignant neoplasms in 
humans and is the second most common cancer (28%) in the colon 
after proximal colon cancer (42%) (Fazeli et Keramati, 2014). The 
American Cancer Society (ACS) estimates 43,030 new cases of rectal 
cancer will occur in 2018. In this study, we found the average age of 
patients with rectal cancer 53.91 ± 11.15 years. The incidence of 
colorectal cancer began to increase after the age of 35 and increased 
rapidly after the age of 50 years, the peak in the seventh decade. More 
than 90% of colon cancers occur after the age of 50 years (American 
Cancer Society, 2018). However, the rate of rectal cancer in younger 
people has increased. In those aged (40 to 54 years) incidence has 
increased 2.3% every year since the 1990s. Currently, adults born 
around 1990 have a fourfold risk of developing rectal cancer compared 
with those born around 1950 (Siegel et al, 2017). This study found the 
number of rectal cancer patients in men more than in women (61.8% 
and 38.2%, respectively). Colon and rectal cancer is the third most 
common cancer in women and men. According to the ACS survey, in 
2018, 25,920 cases of rectal cancer are estimated to occur in men and 
17,110 cases in women. This may be related to the habits of most men 
who smoke and consume alcohol, which are factors that may increase 
the risk of colorectal cancer (American Cancer Society, 2018). Rectal 
cancer is categorized by location as low (up to 5 cm), center (from> 5 to 
10 cm) and high (from> 10 to 15 cm) (Jones et al, 2017). This study 
found that the most common site was in the lower third of the rectum. A 
study by Wijenayake et al in 2011 found that 60% of rectal cancers 
located in the distal rectum were between 0-6 cm from anal verge. For 
estimates of death, ACS combines colon and rectal cancer; about 
50,630 deaths from colorectal cancer are estimated to occur in 2018 
(American Cancer Society, 2018)

For estimates of death, about 50,630 deaths from colorectal cancer are 
estimated to occur in 2018 (American Cancer Society, 2018). In this 
study we used cutoff point 130 in accordance with the research Lu et al 
in 2017. From the analysis, we found overall survival for rectal cancer 
patients with low lymphocyte platelet ratio better than those with high 
lymphocyte platelet ratio and disease free survival for rectal cancer 
patients with platelet lymphocyte ratio low group is also better than 
those with high lymphocyte platelet ratio group. This is in line with 
research by Kim et al (2017) conducted in stage III and IV rectal cancer 
patients (Kim et al, 2017). In another study conducted in China in 
2017, patients with colorectal cancer found a lower overall survival 
value in the high PLR group than in the low PLR group (P = 0.001). 
This suggests that increased PLR is a predictive indicator of poor 
prognosis and is significantly associated with advanced tumor features 
in patients with colorectal cancer. (Lu et al, 2017)

Platelets play an important role in the development and progression of 
malignancy. Great interest has been given in the prognostic role of 
thrombocytosis in patients with recent malignancies. There are several 
possible explanations for explaining the relationship between platelet 
and poor malignancy. First, platelets protect tumor cells from 
cytolysis, thereby increasing metastasis, by protecting the surface 
from the detection of the body's immune system, and this seems to be 
the main mechanism for platelet protection. Second, proteins that 
regulate angiogenesis are involved in tumor growth and invasion. In 
patients with colorectal cancer, PDGF, PF4 and VEGF levels increase 
the platelets, and elevated levels of these three proteins correlate with 
cancer status. Platelets can stimulate the growth of angiogenic vessels 
and prevent bleeding from angiogenic vessels, promoted by adhesion 
function of platelets, as mediated by Ibα glycoprotein (GP), and this 
process can stimulate and potentiate tumor cells to form distant 
metastases.

The increased lymphocyte platelet ratio or lymphocyte neutrophil ratio 
shows a relative reduction in lymphocytes and immune responses 
mediated by lymphocytes, which play an important role in cytotoxic 
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cell death (Kim et al, 2017). In this study, We used cutoff point 2.2 in 
accordance with Ozdemir et al research in 2014. From the analysis, We 
found overall survival for patients with low lymphocyte neutrophil 
ratio better than those with high lymphocyte neutrophil ratio and 
disease free survival for patients with low lymphocyte neutrophil ratio 
is better than those with high lymphocyte neutrophil ratios. This is in 
line with previous research (Kim et al, 2017). Other studies showed 
high NLR pretreatment (p = 0.001) predicted shorter survival, and in 
multivariate analysis, high NLR pretreatment remained independently 
associated with poor overall survival after adjustment for known 
prognostic factors (Ozdemir, 2014).

Many cancers arise from the site of infection, chronic irritation, and 
inflammation. It is now clear that the tumor microenvironment, which 
is largely regulated by inflammatory cells, is an important role in 
neoplastic processes, which promotes the proliferation, survival, and 
migration of cancer cells (Ozdemir, 2014).

Increased neutrophil counts resulting in tumor growth and metastasis 
by remodeling the extracellular matrix, releasing reactive oxygen 
species, and suppressing lymphocyte activity (Kim et al, 2017). 
Inflammation affects all stages of tumor development and 
inflammatory cell infiltration and increased expression of pro-
inflammatory mediators has been reported in rectal cancer. For 
example, transformed epithelial cells produce and secrete 
inflammatory mediators such as chemokines and pro-inflammatory 
cytokines (for example, IL-1b, TNF-a) to maintain leukocyte 
recruitment and activation. In colorectal cancer in humans, it was 
recently explained that T lymphocyte infiltration correlates with a 
better prognosis in rectal cancer, this finding is consistent with the 
protective function of adaptive immune responses in these tumors 
(Galdiero et al, 2016).

Conclusion
Our study showed that high platelet lymphocyte ratio and high 
lymphocyte neutrophil ratio were useful prognostic factors for 
predicting poor long-term outcomes in stage III and IV rectal cancer 
patients. This study can be developed by examining the change in 
platelet lymphocyte ratio and the ratio of neutrophil lymphocyte 
during the follow-up period in rectal cancer patients to see its role as a 
surveillance marker.
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