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ÖZET 

GİRİŞ ve AMAÇ: Bağışıklık sistemi melanom hastalarının sağkalımında etkin bir rol oynamaktadır. Nötrofil 

lenfosit oranı (NLR) tümöre karşı etkin bağışıklık sisteminin indirek bir göstergesidir. Biz de çalışmamızda malign 

melanom hastalarında bazal NLR’nin prognostik önemini araştırmayı amaçladık. 

YÖNTEM ve GEREÇLER: Sekiz yıllık dönemde tanı konmuş olan 134 malign melanom hastası retrospektif 

olarak değerlendirilmiş ve 94 hasta çalışmaya dahil edilmiştir. Tanı anındaki NLR değerleri incelenmiştir. ROC 

analizine göre eşik değer 2,1 olarak saptanmıştır ve bu değere göre hastalar yüksek veya düşük olarak 

sınıflandırılmıştır. NLR’nin prognostik açıdan hasta ve tümör karakteristikleri ile ilişkisi de araştırılmıştır. 

BULGULAR: 94 hastanın 37’si metastatiktir ve 57 hasta adjuvan tedavi almıştır. Hastalardan NLR’si düşük 

olanların medyan sağkalımı 83,8 ay iken NLR’si yüksek olanların 23,8 aydır. (p<0,001). Metastatik olmayan 

hastalardan NLR düşük grupta medyan sağkalıma ulaşılamazken NLR yüksek grupta medyan sağkalım 40,2 aydır 

(p=0.031), medyan hastalıksız sağkalım ise NLR düşük ve yüksek grupta sırasıyla 60,8 ay ve 14,4 aydır (p=0,038). 

Hasta yaşı > 60 olanlarda NLR yüksekliği ile ilişki dışında (p=0,027) NLR ile hasta ve tümör karakteristikleri 

arasında ilişki bulunamamıştır. 

TARTIŞMA ve SONUÇ: Melanom hastalarında NLR yüksekliği kötü prognozla belirgin olarak ilişkili 

bulunmuştur ve prognoz için bir belirteç olarak kullanılabileceği görülmüştür. 

Anahtar Kelimeler: Melanom, nötrofil, lenfosit, nötrofil lenfosit oranı, prognoz 

ABSTRACT  

INTRODUCTION: Immune system could play an effective role on clinical outcome of the melanoma patients. 

Neutrophil-to-lymphocyte ratio (NLR) is an indirect indicator for the immune response against to the tumor. So, 

we aimed to evaluate the prognostic importance of basal NLR in patients with malignant melanoma. 

METHODS: We retrospectively reviewed 134 patients with malignant melanoma diagnosed in about an eight 

year period and 94 patients were included in the study. The values of NLR were assessed at the time of diagnosis. 

NLR cut-off value was determined as 2.1 by ROC curve. All patients were classified as high and low according to 

this cut-off value. The prognostic significance of NLR on clinical outcome of the patients was evaluated according 

to tumor or patient characteristics. 

RESULTS: Among 94 patients, 37 were metastatic and 57 had received adjuvant therapy. For all cases, median 

overall survival (OS) was 83.8 months in NLR low group and 23.8 months in NLR high group (p<0.001). For non-

metastatic subgroup, median OS could not be reached in low NLR group and 40.2 months in high NLR group 

(p=0.031), median disease free survival were 60.8 months and 14.4 months (p=0.038) in NLR low and high group, 

respectively. There were no correlation between NLR and tumor or patient characteristics except of a higher NLR 

ratio was found in patients age > 60 (p=0.027). 

DISCUSSION AND CONCLUSION: High NLR value showed a strong association with poor prognosis in 

melanoma patients and it can be used as a marker for prognosis. 

Keywords: Melanoma, neutrophil, lymphocyte, neutrophil to lymphocyte ratio, prognosis 
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Introduction 
Melanoma is the most fatal type of skin cancer 

with aggressive clinical behavior and high 

propensity for lethal metastasis. Incidence and 

mortality rates of melanoma have been 

increasing in recent years (1). Early diagnosis is 

the most critical step in melanoma treatment. 

The prognosis and success of the treatment in 

advanced stage melanoma remains limited, 

despite the advances in immunotherapy and 

chemotherapy. Several prognostic factors, such 

as presence of ulceration, lymph node 

metastases, Clark level, and Breslow thickness 

have been identified in melanoma (2,3).  

Cancer-related inflammation is 

considered to be important in cancer prognosis 

and the mechanisms of inflammation that 

promote tumor progression and immune 

response suppression remain largely unknown 

(4-6). In recent years, many studies have been 

conducted to examine the relationships among 

biomarkers reflecting inflammation and 

inflammatory process in cancer. During 

inflammatory response, there are alterations in 

the ratio of circulating leukocytes. 

Physiological responses to inflammation by 

leukocytes lead to an increase in the number of 

neutrophils, concomitantly leading to a 

decrease in the number of lymphocytes, 

respectively. Studies have demonstrated that 

increase in neutrophil count and decrease in 

lymphocyte number is an independent 

prognostic factor for overall and progression-

free survival in many cancers (7,8). Therefore, 

it is suggested that the ratio of these two subsets 

(neutrophil/lymphocyte: NLR) may be used as 

a simple marker of systemic inflammation and 

immune response (9,10). 

Immune system and its response to 

cancer effects prognosis of several malignant 

diseases especially the immunogenic ones. 

Renal cell carcinoma (RCC) and malignant 

melanoma are the first of these immunogenic 

cancers. The systemic inflammation-based 

basal NLR values which is a reflection of 

immune system were reported to be significance 

on prognosis of metastatic and non-metastatic 

RCC (11-13). Several studies have also shown 

the relationship between NLR and prognosis of 

many cancers, such as breast, colorectal, 

ovarian, bladder, gastric and pancreatic cancer 

(14-19). 

NLR is a non-invasive marker which can 

be measured easily from the peripheral blood 

and there are limited data in the literature 

demonstrating the prognostic significance of 

NLR in malignant melanoma. In this study, we 

aimed to investigate the relationship between 

the basal NLR levels and progress of disease, 

and the prognostic value of the basal NLR in 

malignant melanoma patients.  

 

Materials and Methods 
Study design  

Patients with malignant melanoma diagnosed in 

about an eight year period were retrospectively 

evaluated. Neutrophils and lymphocytes values 

of all patients were recorded at the time of 

diagnosis before any treatment. Age, gender, 

TNM staging, Clark level, ulceration and 

metastasis status of patients were recorded. 

Patients with chronic diseases such as diabetes 

mellitus, hypertension, ischemic heart disease, 

chronic obstructive pulmonary disease, renal 

and hepatic failure, history of a previous 

cerebrovascular event, infection, hematologic 

diseases, rheumatic diseases, or use of a drug 

which may cause increased in serum leukocyte 

and neutrophil values, were excluded from the 

study. Ninety-four patients meeting the 

appropriate criteria were included in the study.  

Treatment details and follow-up 

All patients were evaluated in a 

multidisciplinary way. Non-metastatic high-

risk patients (according to node involvement, 

Breslow thickness, and ulceration) received 

interferon-based therapy as an adjuvant 

treatment after surgery. Temozolomide or 

dacarbazine based treatments were 

administered as a first-line treatment for 

patients with metastatic melanoma. As 

immunotherapy or BRAF inhibitors were not 

allowed to use in the first line treatment of 

metastatic patients, they were used in the second 

or third line. Patients receiving adjuvant therapy 

were examined every 12 weeks for probable 

metastases risk, while patients with metastases 

were examined for a response after the third or 

fourth course of chemotherapy treatment. 

Interferon treatment as an adjuvant therapy was 

completed after one year in the patients without 

metastases and was then followed up. 

Response evaluation 

Response evaluation were assessed both 

during and after treatment using laboratory 

tests, including tests for hematological and 

biochemical parameters, as well as computed 

tomography (CT) or magnetic resonance 
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imaging of the abdomen and pelvis and/or 

positron emission tomography CT. For the 

metastatic group, progression free survival 

(PFS) was defined as the time from the first day 

of treatment to the first day of documented 

progression or death. For patients who died 

without a known disease progression, we 

censored the PFS data at the time of their last 

follow-up. Overall survival (OS) has been 

calculated as the time from the diagnosis to 

patient death in both groups. Disease free 

survival (DFS) was calculated as time from the 

operation date to the time first local and/or 

distant recurrences were detected; or as the time 

last seen date in the patients without follow up. 

Statistics 

Neutrophil to lymphocyte ratio was 

calculated retrospectively based on the 

hemograms at the time of diagnosis. The cut-off 

value of the calculated ratio was determined 

according to the ROC curve. Patients were 

divided into two groups (high and low) 

according to the cutoff value. Patients were 

classified based on tumor (T) size (T1-2 and T3-

4) and lymph node (LN) involvement (LN 

negative and LN positive). The relationship 

between NLR and other prognostic factors, such 

as ulceration, tumor size, and tumor lymph node 

involvement, were examined separately in all 

patients. Quantitative data have been presented 

as means, medians, and ranges, while 

qualitative data are presented as frequencies and 

percentages. A chi-square test or Fisher’s exact 

test was used to compare differences between 

the low NLR and high NLR groups. Kaplan-

Meier method was used for survival analysis, 

and survival rates of groups were compared 

using the log-rank. The Cox proportional 

hazards regression model was used for 

comparison of NLR and tumor and patient 

characteristics. All statistical tests were two-

sided, and the level of statistical significance 

was set at 5%. SPSS version 20.0 (SPSS Inc., 

Chicago, IL) was used for all statistical 

analyses. 

 

Results 
Of the 134 melanoma patients screened 

for this study, 94 met the inclusion criteria and 

were evaluated. Thirty-seven patients had 

metastases at the time of diagnosis and 57 

patients had received adjuvant treatment after 

surgery. Majority of the patients (54%) were 

female. The median patient age was 60 years, 

ranging from 18 to 94. Nearly all patients had 

an ECOG PS of 0 or 1. General 

clinicopathologic characteristics of the patients 

have been listed in Table 1. 

 

Table 1.  Patients’ characteristics   

Characteristics Number   (n) % 
   

   

Gender    

   Female    51 54 

   Male   43 46 

   

Age    

   <60  years  45 48 

   >60  years 49 52 

Disease status   

   Metastatic group  37 61 

   Non-metastatic group 57 39 

   

Primary tumor (T)   

 T1  7 7 

 T2    8 9 

 T3  18 19 

 T4  47 50 

Unknown 14 15 

   

Pathology (N)   

N0 37 39 

N1  4 4 

N2  6 7 

N3  29 31 

Unknown 18 19 

   

Ulceration     

Yes  40 43 

No  17 18 

Unknown   37 39 

   

Clark level   

1 1 1 

2  2 2 

3 12 13 

4 30 32 

5 14 15 

Unknown  35 37 

   

Exitus    

Yes  41 44 

No   53 56 

   

NLR   

Low  43 46 

High  51 54 

 

 

The NLR cut-off value was determined as 2.1 

by ROC curve. All patients were classified as 

high and low using a NLR cut-off value of 2.1. 

The relationship between NLR and gender, 

tumor stage, lymph node involvement, and state 
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of ulceration was examined with univariate 

analysis in all patients. NLR levels were found 

to be higher, approaching but not reaching the 

statistical significance limit in patients with T3-

4 tumors and in lymph node positive patients at 

the time of diagnosis. In patients who 

underwent adjuvant treatment univariate 

analysis were performed to examine the 

relationship between NLR and gender, age (<60 

and >60), tumor stage, lymph node 

involvement, metastasis/recurrence 

development, the status of ulceration, and 

mortality in follow-up. Higher NLR levels were 

found statistically higher in patients older than 

60 years. Also, NLR levels were found to be 

higher, approaching but not reaching the 

statistical significance limit, in patients with T3-

4 tumors in adjuvant treatment group (Table 2). 

 
Table 2. Relationship between NLR and 

patient/tumor characteristics in non-metastatic 

melanoma patients 

Characteristics 

NLR 

Low 

(n) 

High 

(n) 

All 

(n) 

p 

Gender       

Female   21 18 39 
0.520 

Male    9 11 20 

Age       

< 60 years  19 10 29 
0.027 

> 60 years  11 19 30 

Primary tumor (T)      

T1/T2  10 4 15 
0.078 

T3/T4  20 25 65 

Pathology (N)      

N (-)  21 16 37 
0.239 N (+)  9 13 39 

Ulceration       

Yes   16 17 33 
0.918 

No   8 7 15 

Metastatis in 

follow-up 

 
    

Metastasis (-)  17 11 28 
0.150 

Metastasis (+)  13 18 31 

 

 

For all patients median OS were 35.5 months 

(%95 CI 26.2 - 44.7). The effect of NLR on OS 

was investigated in all patients. OS was found 

to be 83.8 months (%95 CI NA) in low NLR 

group and 23.8 months (%95 CI 6.1 - 41.4) in 

high NLR group (p<0.001) (Table 3; Figure 1). 

 

Table 3. Overall survival, disease-free survival and 

progression free survival of patients according to 

NLR 

 All 

patients 

NLR 

high 

NLR 

low 

p 

  
   

Median  

OS 

(months) 

35.5 23.8 83.8 <0.001 

   
 

Adjuvant 

group 

82.8 40.2 NA 0.031 

  
   

Metastatic 

group 

11.9 7.5 13.8 0.033 

  
   

Median 

DFS 

(months) 

 
   

   
 

Adjuvant 

group 

34.6 14.4 60.8 0.038 

  
   

Median  

PFS 

(months) 

 
   

   
 

Metastatic 

group 

5.3 4.1 7.6 0.132 

OS: overall survival; DFS: disease free survival; 

PFS: progression free survival 

 

Median OS and DFS were 82.8 months (%95 

CL NA) and 34.6 months (95 Cl 27.2 -41.9) in 

the patients receiving adjuvant treatment, 

respectively. The effect of NLR on OS and DFS 

were investigated and median OS could not be 

reached in low NLR group and median OS was 

found 40.2 months (%95 CI 28.6 - 51.9) in high 

NLR group (p=0.031) (Table 3; Figure 2). 

Median DFS were 60.8 months (%95 CI 0.9 - 

120.8) and 14.4 months (%95 CI 0.0 - 30.2) 

(p=0.038) in low NLR and high NLR group, 

respectively.  

Median OS and PFS of patients who have 

metastasis at the time of diagnosis were 11.9 

months (%95 CI 9.1 - 14.7) and 5.3 months 

(%95 CI 3.4 - 7.2), respectively. The 

relationship between NLR and median OS / PFS 

was examined in metastatic patients. Median 

OS were 13.8 months (%95 CI 7.4 - 20.2) and 

7.5 months (%95CI 3.5 - 11.5) (p=0.033) (Table 

3; Figure 3) and median PFS were 7.6 months 

(%95CI 3.5 - 11.5) and 4.1 months (%95CI 3.5 

- 11.5) in NLR low and high group, 

respectively. Although, median PFS was found 

to be longer in the patients with low NLR, this 
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difference was not statistically significant 

(p=0.132). 

 

 
Figure 1. Overall survival curves of all patients 

stratified by NLR 

 
Figure 2. Overall survival curves of non-

metastatic patients stratified by NLR 

 

 
 

Figure 3. Overall survival curves of metastatic 

patients stratified by NLR 

 

Discussion 
In this study, we found that pretreatment 

high NLR was an effective worse prognostic 

factor both for OS and DFS in patients who 

received adjuvant therapy and for OS in 

metastatic patients with melanoma. Like 

Breslow thickness, nodal involvement and 

ulceration which have a major role on 

melanoma prognosis, our data have showed that 

NLR was an independent, statistically 

significant, prognostic factor for melanoma 

patients. 

A recent study conducted by Fang et al. 

has shown C - reactive protein, which is a 

marker for inflammation, may be used as an 

indicator for melanoma progression (20). 

Similarly, high level of NLR has been 

demonstrated as a marker for inflammation. The 

main factors in the increase of NLR during 

inflammation are an increase in the neutrophil 

count and a relative decrease in lymphocyte 

count under inflammatory conditions.10 

Neutrophils are main sources of growth factors, 

chemokines and proteases that stimulate 

angiogenesis, and these inflammatory cytokines 

may establish a tumor microenvironment and 

promote tumor development and progression 

(21,22). Furthermore, an elevated neutrophil 

count may lead to inhibition of natural killer 

cells and activated T cells so it may lead to 

immunosuppression (22-24). 

Cancer development and progression is 

associated with dysregulation of molecular 

pathways in tumor cells, but it may also be 

affected by cross-talk with the immune 

response. Lymphocytes are the main cellular 

components of adaptive immune response 

against the tumor. The presence of T 

lymphocytes in a tumor is an indication of an 

immune response to the tumor (25). Donizy et 

al. has shown that patients with melanoma 

infiltrated by high lymphocytes have a better 

prognosis (26). An increase in lymphocytes in 

peripheral blood which take part in immune 

response naturally causes a decrease in NLR. 

From this point of view, low NLR levels may 

be considered an indirect indicator of the 

activation of the immune system.  

Recently, one of the most important 

issues of oncologic researches has been the 

immune system and its relationship with cancer 

cells. Melanoma was one of the most important 

immune related malignancies, as spontaneous 
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regressions have been noted to occur 

occasionally due to infiltration of the tumor by 

lymphocytes, so it has become a target for 

immunotherapy (27). Until recently, treatments 

such as adoptive transfer of activated effector 

cells, non-specific immune modulatory agents 

such as interleukin 2, and immunization of 

patients through the use of vaccines have been 

applied in melanoma treatment. New molecules 

that target the immune system have been 

defined and put into use. Anti cytotoxic T-

lymphocyte antigen 4 and monoclonal 

antibodies against programmed death 1 and its 

ligand, which block the immune checkpoint, 

has changed the treatment of melanoma (28). 

Higher NLR baseline values have been 

found to be associated with shorter survival in 

patients with gastric, breast, renal cell, and non-

small cell lung cancer.11-19 Additionally, in the 

literature there are several studies that evaluated 

the prognostic role of NLR in melanoma 

patients (29-36). In a meta-analysis conducted 

by Ding et al. including a total of 12 studies 

showed that a high NLR was predictive of poor 

OS and PFS in patients with melanoma (35). 

Cananzi FC et al. has demonstrated that high 

NLR was associated with worse prognosis in 

operated melanoma patients in which NLR cut 

of value was 5 (29). In our study, the cut-off 

value was at 2.1 estimated by Roc curve. 

Previous studies were used a range of 2 - 5 in 

various cancers types for NLR values. Despite 

the different cut off values, similarly, baseline 

higher NLR values were found to be associated 

with shorter survival both in our study and also 

in other studies (29-36).   

In presented study, higher NLR baseline 

values were found to be associated with poor 

clinical outcome in patients receiving adjuvant 

therapy and those with metastatic disease. In 

conclusion, despite being a retrospective 

analysis and its limited number of sample size 

our study clearly suggested that that baseline 

NLR values has a significant prognostic role, 

both for non-metastatic and metastatic 

melanoma patients.  Further randomized trials 

with larger patient groups are essential to 

evaluate the prognostic role of NLR in every 

stage of patients with malignant melanoma.  
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