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Purpose: The objective of this study was to preoperatively 
evaluate blood platelet to lymphocyte ratio (PLR) and neu-
trophil to lymphocyte ratio (NLR) for their prognostic value 
in patients with colorectal cancer (CRC).

Methods: We retrospectively reviewed 347 patients who 
underwent colorectal surgery for CRC in the Istanbul Ed-
ucation and Research Hospital and the Antalya Education 
and Research Hospital. The prognostic value of preopera-
tive PLR, NLR, and other clinical and laboratory param-
eters was assessed with univariate and multivariate anal-
ysis.

Results: Median overall survival (OS) was 61.8 months 
[95% CI for hazard ratio (HR) 46.24–77.14]. Significant 
parameters in univariate analysis, which were the preop-

erative levels of carcinoembryonic antigen (CEA) (p=0.055), 
albumin (p=0.003), hemoglobin (p=0.012), PLR (p=0.004), 
and NLR (p=0.054) were assessed by multivariate analysis 
which showed that only albumin retained its significance 
(p=0.008). Median OS was 70.1 vs 44.8 months with PLR ≤ 
180 vs PLR > 180 (log rank; p=0.005). Median OS was “Not 
reached” (NR) vs 43.5 months with NLR ≤ 3 vs NLR > 3 (log 
rank; p=0.012). 

Conclusions: This study showed that preoperative levels of 
CEA, albumin, PLR, and NLR have significant prognostic 
value for patients with CRC. 
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CRC is the third most commonly diagnosed 
cancer in males and the second in females [1]. 
Sixty-one percent of all patients treated for CRC 
(all stages and sites combined) survive 5 years [2]. 
However, mortality rates for this form of cancer 
continue to increase in many countries [3].

Inflammation is important for tumor progres-
sion. Many cancers arise from sites of infection, 
chronic irritation, and inflammation [4]. The prog-
nostic value of peripheral blood markers has also 

been demonstrated in many cancers. The presence 
of systemic inflammation has been significantly 
associated with poor prognosis for many kinds 
of cancers, including CRC [6-9]. The relationship 
between poor prognosis and elevated white blood 
cells, platelets, or their ratios may be explained 
through an inflammatory process evoked by 
cancer cells [4]. Accordingly, anti-inflammatory 
agents have been associated with a reduced risk 
of developing CRC and improved CRC-specific sur-
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vival [10,11].
At present, there is little information on the 

influence of these prognostic markers on OS in 
patients with CRC undergoing elective, potential-
ly curative surgical resection. The aim of the pres-
ent study was to examine the prognostic role of 
preoperative PLR and NLR for OS following elec-
tive potentially curative resection for CRC.

Methods

Studied were patients who underwent surgical 
resection of CRC at Istanbul Education and Research 
Hospital and Antalya Education and Research Hospital 
between March 2008 and May 2015. Patient files were 
retrospectively screened to obtain information about 
patient age and gender and stage of the tumor, devel-
opment of metastases, and survival rates. Staging was 
based on the criteria set forth by American Joint Com-
mittee on Cancer (AJCC) Staging Manual (7th Edn, 2010).

Exclusion criteria

Exclusion criteria for this study were the follow-
ing: patients who had received blood transfusions or 

heparin treatment within the last 2 months, cases with 
active bleeding, bleeding diathesis, hyper- or hypothy-
roidism, infection, disseminated intravascular coagu-
lation, and connective tissue disorders. A total of 347 
patients with CRC were reviewed.

Platelet to lymphocyte ratio

Before operation, PLR was calculated as the plate-
let count divided by the lymphocyte count. Using a 
number of different cut-off points, a PLR of 180 was 
found to represent the optimum stratification point at 
which the survival difference between the two groups 
was maximized. 

Neutrophil to lymphocyte ratio

Before operation, NLR was calculated as the neu-
trophil count divided by the lymphocyte count. Using 
a number of different cut-off points, a NLR of 3 was 
found to represent the optimum stratification point at 
which the survival difference between the two groups 
was maximized. 

Statistics

Statistical analyses were performed using SPSS 
software version 20.0. OS was defined as the duration 
between the date of onset of a treatment and the date of 
death. Survival was analysed by Kaplan-Meier method 
and univariate Cox regression analysis. The variables 
were investigated using visual (histograms, probabil-
ity plots) and analytical (Kolmogorov-Smirnov/Sha-
piro-Wilk’s test) methods to determine whether they 
were normally distributed. Descriptive analysis was 
carried out using means and standard deviations for 
normally distributed variables (PLR and NLR measure-
ments). Variables with a p value <0.10 in univariate 
analysis were also evaluated by multivariate analysis. 
A p value <0.05 was considered statistically significant.

The effect of PLR, NLR, and albumin level on sur-
vival of CRC patients was investigated using the log 
rank test. A 5% type I error level was used to infer sta-
tistical significance.

Results

Patient, disease, and treatment characteristics

In this study, we evaluated the data from 347 
patients with operated CRC.  The mean follow-up 
period was 29.8±2.3 months. The median patient 
age was 65 years (range 25-90). Of the patients, 
60.8% were male and 39.2% female. 

NLR ≤3 was found in 154 (44.4%) patients, 
whereas 193 (55.6%) patients showed a NLR 
>3. Likewise, PLR ≤180 was noted in 184 (53%) 
patients, whereas 163 (47%) patients showed a 
PLR>180.

Table 1. Patient baseline characteristics 

 Characteristics Patients
N %

 Gender
 Female 136 39.2
 Male 211 60.8

 Age, years 
 Median 65
 Range 31-90

Stage
I 43 12.4
II 103 29.6
III 181 52.2
IV 20 5.8

Baseline hemoglobin (g/dl)
 Median 12.1
 Range 4-16.8

Baseline albumin (g/dl)
 Median 3.8
 Range 2-5.3

Baseline CEA
 Median 3
 Range 0-586

Baseline PLR
 ≤ 180 163 50.6
 >180 159 56.5

Baseline NLR
 ≤ 3 154 44.4
 >3 193 55.6

For abbreviations see text
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Fifteen patients (5.8%) had metastases at the 
time of operation (Table 1).

Survival analysis

Patient median OS was 61.8 months (95% CI 
for HR 46.24–77.14) (Figure 1). No significant re-
lationships were found between OS and age, sex, 
or LDH level. Univariate analysis revealed that 
OS was marginally affected by CEA (p=0.055, 
95% CI for HR 1.000-1.005), and significantly af-
fected by albumin level (p=0.003; 95% CI for HR 
0.49–0.86), hemoglobin (p=0.012; 95% CI for HR 
0.79–0.97), PLR (p=0.004; 95% CI for HR 1.00-
1.003), and NLR (p=0.054; 95% CI for HR 0.99-
1.083). However, albumin level (p=0.008; 95% CI 

for HR 0.47-0.89) retained significance in multi-
variate analysis. 

Median OS was 43.2 months vs NR in patients 
with albumin ≤ 4 g/dl vs > 4 (log rank; p=0.003) 
(Figure 2). Median OS was 70.1 vs 44.8 months 
with PLR ≤ 180 vs PLR > 180 (log rank; p=0.005) 
(Figure 3). Median OS was NR vs 43.5 months 
with NLR ≤ 3 vs NLR > 3 (log rank; p=0.012) (Fig-
ure 4).

Discussion

The results of this study showed the prognos-
tic value of preoperative CEA, albumin, PLR, and 
NLR for patients with CRC.

Recently, inflammatory markers have been 

Figure 1. Overall survival in patients with colorectal 
cancer. 

Figure 3. Overall survival in patients with PLR ≤ 180 
vs > 180.

Figure 2. Overall survival in patients with albumin ≤ 
4g/dl vs > 4 g/dl.

Figure 4. Overall survival in patients with NLR ≤ 3 vs 
NLR > 3.

Median albumin>4 g/dl=Not reached

Median albumin≤4 g/dl =43.2 months

Median PLR≤180=70.1 months

Median PLR>180=44.8 months

Median NLR≤3= Not reached

Median NLR>3= 43.5 months
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considered for investigation of tumor progression 
and risk of recurrence in solid tumors. Platelets 
and neutrophils can release certain growth factors 
such as platelet-derived growth factor (PDGF), 
platelet factor, transforming growth factor beta 
(TGFb), chemokines (interleukin-8), and vascular 
endothelial growth factor (VEGF). These growth 
factors can stimulate tumor growth and angio-
genesis. The relationship between poor prognosis 
and elevated white blood cells, platelets, or their 
ratio may be explained by this hypothesis [4,12]. 
Blood NLR and PLR are simple, rapidly available 
laboratory markers. The prognostic significance 
of PLR has been demonstrated in patients with 
various cardiovascular diseases such as hyper-
tension and coronary artery disease [13]. A large 
study that included over 8,700 patients showed 
the importance of inflammatory markers such as 
PLR in predicting the outcome of various can-
cers [14]. Raungkaewmanee et al. reported that 
PLR and NLR predict outcomes in patients with 
epithelial ovarian cancer. They showed that pa-
tients with higher pretreatment PLR had signifi-
cantly shorter PFS and OS [15]. Similarly, Feng et 
al. found that PLR and NLR were associated with 
tumor progression and could be considered as in-
dependent markers of poor prognosis in patients 
who underwent esophagectomy for esophageal 
squamous cell carcinoma without neoadjuvant or 
adjuvant treatment [16]. Another trial showed that 
the preoperative PLR represents a significant inde-
pendent prognostic index in patients with resected 
pancreatic adenocarcinoma. The median OS in pa-
tients with a PLR of 150 or less was 19.7 months, 
13.7 months in those with a PLR of 151 to 300, and 
5.8 months in patients with a value greater than 
300 [17]. In our study, we found that univariate 
analysis revealed that OS was significantly affected 
by NLR, PLR, CEA, and albumin level. A median OS 
of 61.8 months was found in the whole group with 
CRC. Median OS in patients with a PLR of 180 or 
less was 70.1 months, and 44.8 months in patients 
with a value greater than 180 (p=0.005).

For patients who were undergoing curative 

operation for CRC, NLR is strongly associated 
with the recurrence rate in early-stage colon can-
cers [18]. Recently, meta-analysis of 13 articles in-
volving 4,056 CRC patients showed that high pre-
operative NLR values were associated with worse 
prognosis on OS and DFS [19]. Our study showed 
that median OS in patients with a NLR was NR vs 
43.5 months in patients with a value greater than 
3 (p=0.012).

 Currently, albumin level not only reflects 
the nutritional status alone but is also affected 
by systemic inflammation [20]. Albumin level has 
been shown to be independently associated with 
poor outcomes in patients with CRC. Chiang et al. 
reported that pre-operative serum albumin lev-
el substantially predicts postoperative morbidi-
ty and mortality among patients with CRC who 
undergo elective colectomy [21]. Likewise, the 
outcome of our patients showed that OS was sig-
nificantly affected by albumin level (p=0.008). Me-
dian OS was 43.2 months vs NR in patients with 
albumin ≤ 4 g/dl vs > 4 g/dl (p=0.003).

We should mention some limitations of the 
present study. Some of the patients included in 
this study were metastatic at the time of opera-
tion. This caused a relative heterogeneity of the 
patient cohort. Some of the patient information 
about time to relapse was missing. Therefore, we 
did not evaluate the relationship between DFS 
and NLR and PLR values.

In conclusion, preoperative PLR and NLR are 
cheap, rapidly available, obtainable worldwide, 
non-invasive, and safe for patients. These met-
rics can be used effectively for patients with CRC. 
NLR and PLR may be used to identify patients at 
risk for poor OS and to assist in the clinical de-
cision-making process for administering adjuvant 
chemotherapy in high NLR or PLR CRC patients 
undergoing potentially curative surgery.

Conflict of interest 

The authors declare that they have no conflict 
of interest.

References 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Cetinkunar S%5BAuthor%5D&cauthor=true&cauthor_uid=25778300
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guzel H%5BAuthor%5D&cauthor=true&cauthor_uid=25778300
http://www.ncbi.nlm.nih.gov/pubmed/?term=Emre Gokce I%5BAuthor%5D&cauthor=true&cauthor_uid=25778300


Neutrophil to lymphocyte ratio and platelet to lymphocyte ratio in colorectal cancer 1157

JBUON 2016; 21(5): 1157

of platelet/lymphocyte ratio are associated with met-
astatic gastric cancer. J BUON 2015;20:78-83.

6. Ohno Y, Nakashima J, Ohori M et al. Pretreatment 
neutrophil-to-lymphocyte ratio as an independent 
predictor of recurrence in patients with nonmetastat-
ic renal cell carcinoma. J Urol 184:873-878.

7. Ulas A, Avci N, Kos T et al. Are neutrophil/lympho-
cyte ratio and platelet/lymphocyte ratio associated 
with prognosis in patients with HER2-positive ear-
ly breast cancer receiving adjuvant trastuzumab? J 
BUON 2015;20:714-722.

8. McMillan DC, Canna K, McArdle CS. Systemic inflam-
matory response predicts survival following curative 
resection of colorectal cancer. Br J Surg 2003;90:215-
219.

9. Canna K, McMillan DC, McKee RF et al. Evaluation 
of a cumulative prognostic score based on the sys-
temic inflammatory response in patients undergoing 
potentially curative surgery for colorectal cancer. Br J 
Cancer 2004;90:1707-1709.

10. Cooper K, Squires H, Carroll C et al. Chemoprevention 
of colorectal cancer: systematic review and economic 
evaluation. Health Technol Assess 2010;14:1-206.

11. Goh HH, Leong WQ, Chew MH et al. Postoperative 
aspirin use and colorectal cancer specific survival in 
patients with stage I–III colorectal cancer. Anticancer 
Res 2014; 34:7407-7414.

12. Strieter RM, Burdick MD, Mestas J, Gomperts B, Keane 
MP, Belperio JA. Cancer CXC chemokine networks and 
tumour angiogenesis. Eur J Cancer 2006;42:768-778.

13. Yildiz A, Yuksel M, Oylumlu M et al. The Utility of 
the Platelet–Lymphocyte Ratio for Predicting No 
Reflow in Patients With ST-Segment Elevation Myo-
cardial Infarction. Clin Appl Thrombosis/Hemostasis 
2015;21:223-228.

14. Proctor MJ, Morrison DS, Talwar D et al A compar-
ison of inflammation-based prognostic scores in pa-
tients with cancer. A Glasgow Inflammation Outcome 
Study. Eur J Cancer 2011;47:2633-2641.

15. Raungkaewmanee S, Tangjitgamol S, Manusirivitha-
ya S et al. Platelet to lymphocyte ratio as a prognostic 
factor for epithelial ovarian cancer. J Gynecol Oncol 
2012:23:265-273.

16. Feng JF, Huang Y, Liu JS. Combination of neutrophil 
lymphocyte ratio and platelet lymphocyte ratio is a 
useful predictor of postoperative survival in patients 
with esophageal squamous cell carcinoma. OncoTar-
gets Ther 2013;6:1605-1612.

17. Smith RA, Bosonnet L, Raraty M et al. Preoperative 
platelet-lymphocyte ratio is an independent signifi-
cant prognostic marker in resected pancreatic ductal 
adenocarcinoma. Am J Surg 2009;197:466-472.

18. Ding PR, An X, Zhang RX et al. Elevated preoperative 
neutrophil to lymphocyte ratio predicts risk of recur-
rence following curative resection for stage IIA colon 
cancer. Int J Colorectal Dis 2010;25:1427-1433.

19. Malietzis G, Giacometti M, Kennedy RH, Athanasiou 
T, Aziz O, Jenkins JT. The emerging role of neutrophil 
to lymphocyte ratio in determining colorectal cancer 
treatment outcomes: a systematic review and me-
ta-analysis. Ann Surg Oncol 2014;21:3938-3946. 

20. Ishizuka M, Nagata H, Takagi K, Horie T, Kubota K. 
Inflammation based prognostic score is a novel pre-
dictor of postoperative outcome in patients with col-
orectal cancer. Ann Surg 2007;246:1047-1051.

21. Chiang JM, Chang CJ, Jiang SF et al. Pre-operative se-
rum albumin level substantially predicts post-opera-
tive morbidity and mortality among patients with col-
orectal cancer who undergo elective colectomy. Eur J 
Cancer Care 2015;doi: 10.1111/ecc.12403.

http://www.ncbi.nlm.nih.gov/pubmed/25778300
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ulas A%5BAuthor%5D&cauthor=true&cauthor_uid=26214622
http://www.ncbi.nlm.nih.gov/pubmed/?term=Avci N%5BAuthor%5D&cauthor=true&cauthor_uid=26214622
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kos T%5BAuthor%5D&cauthor=true&cauthor_uid=26214622
http://www.ncbi.nlm.nih.gov/pubmed/26214622
http://www.ncbi.nlm.nih.gov/pubmed/26214622
http://www.ncbi.nlm.nih.gov/pubmed?term=Proctor MJ%5BAuthor%5D&cauthor=true&cauthor_uid=21724383
http://www.ncbi.nlm.nih.gov/pubmed?term=Morrison DS%5BAuthor%5D&cauthor=true&cauthor_uid=21724383
http://www.ncbi.nlm.nih.gov/pubmed?term=Talwar D%5BAuthor%5D&cauthor=true&cauthor_uid=21724383
http://www.ncbi.nlm.nih.gov/pubmed/?term=proctor+mj+Acomparison+of+inflammation+based+prognostic+scores+in+patients+with+cancer
http://www.ncbi.nlm.nih.gov/pubmed?term=Smith RA%5BAuthor%5D&cauthor=true&cauthor_uid=18639229
http://www.ncbi.nlm.nih.gov/pubmed?term=Bosonnet L%5BAuthor%5D&cauthor=true&cauthor_uid=18639229
http://www.ncbi.nlm.nih.gov/pubmed?term=Raraty M%5BAuthor%5D&cauthor=true&cauthor_uid=18639229
http://www.ncbi.nlm.nih.gov/pubmed/18639229
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ding PR%5BAuthor%5D&cauthor=true&cauthor_uid=20821217
http://www.ncbi.nlm.nih.gov/pubmed/?term=An X%5BAuthor%5D&cauthor=true&cauthor_uid=20821217
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang RX%5BAuthor%5D&cauthor=true&cauthor_uid=20821217
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chiang JM%5BAuthor%5D&cauthor=true&cauthor_uid=26526411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chang CJ%5BAuthor%5D&cauthor=true&cauthor_uid=26526411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang SF%5BAuthor%5D&cauthor=true&cauthor_uid=26526411
http://www.ncbi.nlm.nih.gov/pubmed/26526411
http://www.ncbi.nlm.nih.gov/pubmed/26526411

