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Abstract
There are many studies on biomarkers for prognosis in the treatment of metastatic colorectal cancer.
Neutrophil-lymphocyte radio (NLR) and Platelet-lymphocyte radio (PLR) are of interest with studies
revealing the relationship between in�ammatory biomarkers and cancer. Our study is a retrospective �le
study and the contribution of NLR and PLR to progression-free survival (PFS) and overall survival(OS)
before �rst line chemotherapy was investigated regardless treatment. The cut off values of NLR and TLR
were determined using ROC curve analysis. NLR and PLR was divided into two groups according to the
cut-off points. OS and PFS associated with NLR and TLR were performed by Kaplan-Meier method. In our
study, we could not demonstrate the prognostic potential of pre-treatment NLR and PLR in patients with
mCRC treated with �rst-line chemotherapy. Our study was showed that the use of these biomarkers in
mCRC is limited.

Introduction:
Colorectal cancer (CRC) is the third most common cancer worldwide. While the incidence and the
mortality rate of colorectal cancer has decreased due to effective cancer screening, CRC is still the second
most common cause of cancer-related deaths in the Western world (1) and 20% of patients with CRC
have metastases at time of diagnosis (2).

Advances in CRC therapy as combination of chemotherapy with targeted agents and supportive care
have led to signi�cant improvement in survival rates for CRC patients. However, metastatic colorectal
cancer (mCRC) remains to have poor prognosis with with an approximately 2-year survival (3). 
A multitude of factors at diagnosis, including clinical parameters (age, performance status,
comorbidities), biological properties of the tumor (local growth, distant metastasis, sidedness), molecular
factors (KRAS, NRAS, and BRAF mutations) and biochemical markers such as carcinoembryonic antigen,
lactate dehydrogenase, platelets, leucocytes, hemoglobin, alkaline phosphatase, albumin have important
prognostic impact for outcome in mCRC (4,5). In recent decades, studies provided de�nitive evidence
about the association between in�ammation and cancer development (6,7).

The in�ammation is essential for tumor microenvironment, and in�ammatory cells can affect tumor
proliferation, angiogenesis, metastasis, and genetic instability. Lymphocytes, macrophages, and
granulocytes are involved in the anti-cancer battle (8). The main cell population in anti-cancer immune
response is the population of cytotoxic T lymphocytes (CTLs) (9). Neutrophils may play a crucial role in
in�ammation driven tumorigenesis (10). Neutrophil population consists of pro- and antitumor
subpopulations (11). It is controversy that neutrophil abundance correlates with a better prognosis. (12).
Platelets release some tumor growth factors which play a signi�cant role in cancer growth, progression,
and metastasizing (13). In previous studies, elevated pretreatment neutrophil-to-lymphocyte ratio (NLR)
and platelet-to-lymphocyte ratio (PLR) in peripheral blood were identi�ed as independent prognostic
factors. As a result, various studies have suggested that analysis of in�ammatory factors could be
helpful for predicting survival in cancer, including assessment of in�ammatory cells in peripheral blood.
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Fortunately, several parameters for predicting survival in patients with CRC have been identi�ed, including
such in�ammatory-based prognostic parameters as NLR, PLR, white blood cell count, and platelet count
(14,15).

NLR, calculated as neutrophil count divided by lymphocyte count, is the most frequently reported marker
and is used in almost every stage of CRC (14,16,17). Increased NLR is associated with worse outcomes
and poor response to adjuvant chemotherapy or radiotherapy (18, 19). PLR, de�ned as platelet count
divided by lymphocyte count, is also gaining attention in some research (20). It is contradictory whether
both indices are associated with �rst line chemotherapy response in patients with metastatic colorectal
disease. Here, we present real-life data about the association of NLR and PLR with survival outcomes in
patients with mCRC.

Material And Methods:
Patients:

Patients with metastatic colorectal cancer who received treatment at the Defne Hospital, Antakya
between January 2010- December 2020, were retrospectively evaluated. Medical records of the hospital
were reviewed in terms of age, sex, tumor side, metastasis status as de novo metastasis or at time of
relapse, number of metastatic sites, KRAS mutation status as wild and mutant, chemotherapeutic agents,
hematological parameters including lymphocyte, thrombocyte, neutrophil.

NLR and TLR:

NLR was de�ned the ratio of absolute neutrophil and lymphocyte count within one weeks before initiation
of �rst-line chemotherapy. TLR was de�ned the ratio of thrombocyte and lymphocyte count within one
weeks before the �rst-line chemotherapy.

NLR was divided into two groups according to the cut-off points ≥3.44 or <3.44 as NLR high and low
(area under the curve: 0.545, speci�city: 0.5, sensitivity: 0.585). TLR was divided into two groups based
on the cut-off points (≥ 180.36 or <180.36) as TLR high and low (area under the curve: 0.529, speci�city:
0.5, sensitivity: 0.5). The cut off values of NLR and TLR were determined using ROC curve analysis. All
the procedures were conducted according to the Declaration of Helsinki, and the study protocol was
approved by the Ethics Committee of Mustafa Kemal University, School of Medicine (Hatay, Turkey).

Statistical Analysis:

Overall survival (OS) and progression free survival (PFS) associated with NLR and TLR were performed
by Kaplan-Meier method and log-rank test was used for comparison of survival distribution among
groups. Patient age, gender, tumor site, KRAS mutation status, initial chemotherapy, number of metastatic
sites and absolute lymphocyte count (ALC) were compared by Chi-square, Fisher’s exact and Mann-
Whitney U tests as appropriate. Univariate and multivariate analyzes were performed via a Cox-
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proportional hazards model. SPSS 22.0 (SPSS Inc., Chicago, IL, USA) software was used in all statistical
analyses. A p value of <0.05 was considered as signi�cant.

Results:
General Characteristics

A total of 94 patients, of whom 56 (59.6%) were male and 38 (40.4%) females, were
included. The median age was 64 years (32-84 years). Demographic features of the patients including
age, gender, tumor site, KRAS mutation status, initial chemotherapy (oxaliplatine based, irinotecan based
and single agent 5-�uorouracil) and number of metastatic sites were given in table 1.

Patients were divided into two groups according to NLR as NLR-low and NLR-high. Fifty-four (57.4%)
patients were in NLR-low group and 40 (42.6%) patients were in NLR-high group. There was no difference
between groups in terms of age, gender, tumor site, KRAS mutation status, initial chemotherapy regimen,
number of metastatic sites, metastasis status, p>0.05 (Table 1).  Additionally, patients were grouped
according to TLR as TLR-low and TLR- high. There were 47 (%50) patients in TLR-low group and 47 (50%)
patients in TLR-high group. All demographic features listed in table 1, were similar between TLR-low and
TLR-high groups, p>0.05.

Survival analysis

Median overall survival was similar in NLR-low and NLR-high groups, [33.06+3.01 months (95% CI 27.16-
38.96) vs 32.4+2.29 months (95% CI 27.9-36.89); p=0.67], respectively. Median PFS was 11.2+0.94
months (95% CI 9.35-13.04) in NLR-low group and 11.16+1.46 months (95% CI 8.3-14.03) in NLR-high
group, p=0.82 (Figure 1).

There was no difference in terms of OS and PFS between groups TLR-low and TLR-high.  Median OS in
TLR-low and TLR-high groups were [35.63+6.07 months (95% CI 23.72-47.54) vs 32.4+2.31 months (95%
CI 27.86-36.93); p=0.71], respectively. Median PFS in TLR-low and TLR-high groups were [12.16+0.76
months (95% CI 10.67-13.65) vs 11.16+1.37 months (95% CI 8.46-13.86); p=0.77], respectively (Figure 2).

Univariate analysis revealed that NLR and TLR had no effect on the OS and PFS in patients with
metastatic colorectal cancer (Table 3). Multivariate analysis con�rmed that NLR and TLR were not related
with survival outcomes. In our cohort, multivariate analysis also revealed that sex, tumor sites and
number of metastases had no impact on the OS and PFS.

Table 1: Demographic features of the patients
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  All
Patients

N=94 (%)

NLR-low

N=54
(57.4)

NLR-high

N=40
(42.6)

p TLR-low

N=47
(50)

TLR-
high

N=47
(50)

p

Age

(median, min-max)

 

64 (32-
84)

 

62.5 (32-
84)

 

65.5 (32-
83)

 

.9

 

62 (34-
84)

 

66 (32-
83)

 

.28

Gender

    Male

    Female

 

56 (59.6)

38 (40.4)

 

30 (55.6)

24 (44.4)

 

26 (65.0)

14 (35.0)

 

.35

 

27
(57.4)

20
(42.6)

 

29
(61.7)

18
(38.3)

 

.67

Tumor site

    Right

    Left

 

24 (25.5)

70 (74.5)

 

13 (24.1)

41 (75.9)

 

11 (27.5)

29 (72.5)

 

.70

 

11
(23.4)

36
(76.6)

 

13
(27.7)

34
(72.3)

 

.63

KRAS mutation status

   Wild

   Mutant

   Unknown

 

43 (45.7)

48 (51.1)

3 (3.2)

 

24 (44.4)

29(53.7)

1 (1.9)

 

19 (47.5)

19 (47.5)

2 (5.0)

 

 

.62

 

23
(48.9)

23
(48.9)

1 (2.1)

 

20
(42.6)

25
(53.2)

2 (4.3)

 

.73

Initial chemotherapy

   Oxaliplatin-based

   Irinotecan-based

   Only FU

 

48 (51.1)

43 (45.7)

3   (3.2)

 

30 (55.6)

23 (42.6)

1 (1.9)

 

18 (45.0)

20 (50.0)

2 (5.0)

 

.40

 

23
(48.9)

22
(46.8)

2 (4.3)

 

25
(53.2)

21
(44.7)

1 (2.1)

 

.90

Number of metastatic
sites

    1

    2

    >2

 

39 (41.5)

38 (40.4)

17 (18.1)

 

21 (38.9)

26 (48.1)

7 (13.0)

 

18 (45.0)

12 (30.0)

10 (25.0)

 

 

.14

 

18
(38.3)

21
(44.7)

8 (17.0)

 

21
(44.7)

17
(36.2)

9 (19.1)

 

 

.70

Metastasis status              
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   At time of relapse

   De novo

38 (40.4)

56 (59.6)

20 (37.0)

34 (63.0)

18 (45.0)

22 (55.0)

.43 18
(38.3)

29
(61.7)

20
(42.6)

27
(57.4)

.67

NLR: Neutrophil-lymphocyte radio , PLR: Platelet- lymphocyte radio

Table 2. Univariate analysis for OS and PFS

Variables Overall Survival Progression free survival

    Univariate analysis, HR
(95%CI)

p Univariate analysis, HR
(95%CI)

p

NLR level (<3.44 and ≥3.44) 0.89 (0.53-1.50) .67 0.95 (0.60-1.49) .82

TLR level (<180.36 and
≥180.36)

1.10 (0.66-1.82) .71 0.93 (0.60-1.46) .77

NLR: Neutrophil-lymphocyte radio , PLR: Platelet- lymphocyte radio

Table 3: Multivariate analysis for OS and PFS

Variables Overall Survival Progression free survival

    Univariate analysis, HR
(95%CI)

p Univariate analysis, HR
(95%CI)

p

NLR level (<3.44 and ≥3.44) 0.84 (0.42-1.66) .62 1.12 (0.62-2.02) .68

TLR level (<180.36 and
≥180.36)

1.18 (0.63-2.22) .60 0.90 (0.53-1.54) .71

Gender (male and female) 0.71 (0.39-1.27) .25 0.79 (0.49-1.26) .32

Tumor site (right and left) 1.1 (0.60-1.99) .75 1.31 (0.76-2.25) .32

Number of metastases

(1 and 2 and >2)

0.68 (0.32-1.43) .52 0.74 (0.38-1.43) .63

NLR: Neutrophil-lymphocyte radio , PLR: Platelet- lymphocyte radio; OS : Overall Survey, PFS : Progression
free survival

Discussion:
The prognostic signi�cance of the NLR and PLR have been researched in many tumors (21,22). Previous
studies claimed that increased systemic in�ammatory markers such as NLR and PLR are associated with
poor prognosis in operated colorectal cancer (23). However, the effect of these markers on chemotherapy
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e�ciency is not well known in metastatic colorectal cancer. In our study, we analyzed the association
between pre-treatment NLR and PLR levels with chemotherapy response in patients with mCRC.

Previous studies used similar NLR cut-offs, such as 2 or 5, to differentiate patients into low- and high-risk
groups (24,25). However, we de�ned a more accurate cut-off level using the ROC curve analysis. We used
the 3.44 value to categorize our patients into NLR low-risk group (<3.44) and NLR high-risk group (≥3.44).
In our cohort, patients with low NLR did not have better OS and PFS (PFS; 11.16 months vs 11.2 months
& OS; 33.06 months vs 32.4 months). 

Likewise, reports about the association of PLR with survival outcomes used PLR cut-offs, such as 150 or
200, that usually differentiate patients into low- and high-risk groups (26). We used the 180.3 value,
estimated with ROC curve analysis, to categorize patients into a PLR low-risk group (<180.3) and PLR
high-risk group (≥180.3). OS and PFS were similar in PLR low-risk group and high-risk group (PFS; 12.16
months vs 11.16 months, OS; 35.6 months vs 32.4 months).

Dogan et al investigated association between NLR, PLR levels and survival outcomes in patients who
received the targeted therapy as �rst line treatment. They showed that NLR and PLR were related with
better PFS only in the bevacizumab arm but did not predict OS and PFS in patients who received anti-
EGFR treatments (27). G. Nogueira-Costa et al found that NLR was associated with both better PFS and
OS. They claimed that the NLR predicted treatment response, but their study was done with a low cut-off
value for NLR (28). Therefore, it can be considered that our patient cohort had relatively poor prognosis
due to higher cut-off value for NLR compared with literature. Yang et al reported that NLR is a negative
predictive marker for PFS and OS in metastatic colorectal patients treated with cetuximab, for which 2.34
was accepted as a cut-off value. (29). Matsuda et al studied prognostic effects of NLR and PLR in
patients with CRCm treated with a�ibercept by using 3.82 cut-off value for NLR and 193.2 for PLR. They
reported only PLR was a prognostic biomarker in patients with CRCm (26). We suggest that as the NLR
cut-off value decreases, the probability of the NLR predicting OS and PFS may increase.

The major limitations of our study are its retrospective nature, small sample size, and single-centre,
single-arm turkey-based cohort design. However, it provides a real-life data about the prognostic
signi�cance of NLR and PLR that assessed just before the �rst-line therapy, in patients with CRCm. The
validity of the applied NLR and PLR cut-off, the median value and superior cut-off, which is an absolute
value, should be investigated in a future prospective study with a larger sample size.

Conclusion:
In our study, we could not demonstrate the prognostic potential of pre-treatment NLR and PLR in patients
with mCRC treated with �rst-line chemotherapy. We suggest that these markers have limited prognostic
value in patients with CRCm.
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Figure 1

Association between NLR status and survival analysis.

Figure 2

Association between TLR status and survival analysis.


