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Abstract: In this study, the effect of demographic, laboratory and clinicopathological parameters along with neutrophil-lymphocyte
ratio (NLR) on prognosis and survival and correlation with other parameters was researched in patients with malignant melanoma
(MM) diagnosis. In our study, 107 patients monitored for MM diagnosis in Eskisehir Osmangazi University Medical Oncology
clinic from 2010-2017 were retrospectively assessed. Age, gender, LDH level, pathological parameters, BRAF mutation status,
neutrophil-lymphocyte ratio (NLR) and the effects of these parameters on overall survival (OS) and disease-free survival (DFS) and
correlations with each other were researched. At time of diagnosis, 86% of patients were in the early stage. The dominant types
identified were cutaneous MM and nodular MM. Median NLR cut-off value was identified as 1.97. All non-cutaneous MM cases
were BRAF negative (p<0.0001). High NLR was associated with advanced stage (p=0.001), advanced age (p=0.008), ulceration
presence (p=0.011), and high mitosis count (p=0.05). High NLR (p<0.0001), high LDH level (p=0.04), increased Breslow thickness
(p=0.01), increased Clark level (p=0.01), high mitosis count (p=0.02), and lymph node (LN) involvement (p=0.04) were correlated
with significantly shorter OS durations. Cox multivariate regression analysis identified the most effective independent parameters
on OS were LN involvement (HR: 3.4, p=0.01) and high NLR (HR: 4.6, p=0.04). Nodal involvement was also identified as the most
predictive independent parameter for recurrence (HR: 3.2, p=0.03). In addition to classic parameters, NLR appears to be a
biomarker which can predict prognosis. Patients with nodal involvement and high NLR values should be monitored more closely in
clinics. Data require support with broad-scale studies.
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Ozet: Bu calismada MM tanili hastalarda demografik, labaratuvar ozellikler ve klinikopatolojik parametrelerle birlikte notrofil-
lenfosit oraninin (NLR) prognoz ve sagkalim tizerine etkisi ve diger parametrelerle iliskisi aragtirildi. Calismamizda 2010-2017
yillar1 arasinda Eskisehir Osmangazi Universitesi Tibbi Onkoloji Klinigi’nde takip edilen MM tanili 107 hasta retrospektif olarak
degerlendirildi. Yas, cinsiyet, LDH seviyesi, patolojik parametreler, BRAF mutasyon durumu, nétrofil-lenfosit orani(NLR) ile bu
parametrelerin genel sagkalim(OS) ve hastaliksiz sagkalim(DFS) tizerine etkisi ve birbirleri ile iliskisi arastirildi. Hastalarin tani
aninda %86’s1 erken evredeydi. Kutanéz MM ve nodiiler malign melanom (NMM), agirlikli saptanan tipti. Medyan NLR cut-off
degeri 1.97 saptandi. Non-kutanéz MM olgularinin hepsi BRAF negatifti (p<0.0001). Yiiksek NLR ileri evre (p=0.001), ileri yas
(p=0.008), iilserasyon varlig1 (p=0.011), yiiksek mitoz sayis1 (p=0.05) ile iliskiliydi. Yiiksek NLR (p<0.0001), yiiksek LDH seviyesi
(p=0.04), artmus Breslow kalinlig1 (p=0.01), artmus Clark diizeyi (p=0.01), yiiksek mitoz sayisi (p=0.02), LN (Lenf nodu) tutulumu
(p=0.04) anlamli olarak daha kisa OS siireleri ile iliskiliydi. Cox ¢ok degiskenli regresyon analizlerinde OS iizerinde en etkili
bagimsiz degisken parametreler LN tutulumu (HR:3.4 p=0.01) ve yiiksek NLR (HR:4.6 p=0.04) olarak saptandi. Nodal tutulum
ayrica niiksti en ¢ok predikte eden bagimsiz parametre olarak saptandi (HR:3.2 p=0.03). Klasik parametreler yaninda NLR de
prognozu ongordiirebilecek bir biyobelirteg gibi goriinmektedir. Nodal tutulumu olan ve NLR degeri yiiksek olan hastalar klinikte
daha yakindan takip edilmelidir. Verilerin genis caph ¢alismalarla desteklenmesine ihtiyac vardur.
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1. Introduction

Malignant melanomas (MM) are malignant
neoplasms derived from melanocytes and
mostly derived from skin and are responsible
for most skin cancer deaths in spite of
representing less than 5% of all cutaneous
malignancies. Melanocytes are generally
found in the epidermis, rarely on mucosal
surfaces and in uveal regions. Nearly 90% of
melanoma cases are observed as cutaneous
melanoma. Among cutaneous melanoma
types, the most frequently observed are
superficial spreading melanoma (SSM) with
nodular malignant melanoma (NMM) in
second place (1, 2).

There are a range of factors identified to affect
prognosis in melanoma. These prognostic
factors include Breslow thickness, presence of
ulceration, mitosis count, lymph node (LN)
involvement, satellite, microsatellite, in-transit
metastasis presence, serum LDH level in
metastatic  stage, presence of cranial
metastasis, advanced age, male sex, anatomic
localization, Clark level, histologic subtype,
lymphovascular invasion, correlation with
nevus, tumor regression, mutation status, and
amelanotic melanoma. Contrary to the
antitumoral effects of the lymphoid system in
melanoma pathogenesis, neutrophils have
suppressive effects on T cell functions and are
thought to play effective roles in tumor
angiogenesis, invasion and metastasis (3). As
a result, the new prognostic biomarker in
recent times of high neutrophil-lymphocyte
ratio (NLR) is predicted to be associated with
poor prognosis and studies about NLR
continue to increase.

Melanoma form as a result of mutations in the
cell growth cycle providing additional
functions to proto-oncogenes and mutations
resulting in function loss of tumor-
suppressing genes. The discovery of BRAF
mutations on the mitogen activated protein
(MAP) kinase signal pathway has provided
significant contributions to advances in
melanoma studies, and development of
immunotherapy and new targeted treatment
regimes.

In MM cases 40-60% are positive for BRAF
mutations. According to the Cancer Genomic
Atlas, RAS mutations are identified at rates of

25-30% (4). In situations when only systemic
chemotherapeutic regimes were available, the
overall survival for metastatic melanoma was
much  worse; however, treatment for
metastatic melanoma entered a new period
with the development of targeted agents and
immunotherapy  regimes. The 3-5-year
survival with BRAF-MEK targeted treatments
reached 40% (5, 6). Additionally, in MM
which is known to be immunogenic, a close
relationship was identified between the
association of PDL-1 expression in tumor
types like Renal Cell Cancer (RCC) with TIL
(7). Immunotherapy regimes provide clear
survival advantages for these tumor types,
with 3-year survival rates for metastatic

melanoma reaching 58% with these
treatments (8, 9).
In this  study, the demographic,

clinicopathological and laboratory features of
patients with MM diagnosis were assessed for
effect on disease prognosis and correlation
with each other, and findings were compared
with literature data. Additionally, the aim was
to assess the NLR value, predicted to be a new
biomarker in recent years which has low cost,
is very popular and is simply calculated in
peripheral blood, for correlation with disease
prognosis, correlation with other parameters
and predictive effect.

2. Materials and Metods

This study retrospectively assessed 107
patients monitored with MM diagnosis from
2010-2017 in Eskisehir Osmangazi University
Faculty of Medicine Medical Oncology clinic.
The demographic characteristics of patients,
macroscopic tumor type, localization, Breslow
thickness, Clark level, presence of tumor
ulceration, mitosis count, nodal status, stage at
diagnosis, BRAF mutation status, absolute
neutrophil, lymphocyte and LDH levels in
peripheral blood, NLR value, recurrence and
treatment for metastatic disease were
determined. Taking hemograms at time of
diagnosis as basis, the ratio of absolute
neutrophil count to lymphocyte count (NLR)
was calculated. Overall survival (OS) was
defined as the duration from time of diagnosis
to final meeting date or death, while disease-
free survival (DFS) was defined as the
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duration from operation date to when first
local and/or distant recurrence was identified
or the final meeting date for patients who did
not attend follow-up.

2. Statistical Method

Statistical analysis of data used the “SPSS
(Statistical Package for the Social Sciences)
25.0 for Windows” program. Descriptive
statistics were used for initial analysis of the
demographic, clinical and pathological
features of patients. The Kaplan-Meier
method was used for survival analyses, with
log-rank regression analysis used to compare
survival in groups. Comparison between

A

groups used the Pearson chi-square test, while
Cox risk regression analysis was used to
determine multiple independent variables
effective on prognosis and survival. By
calculating the mean of NLR values for all
patients, the median NLR value was identified
as 1.97. Additionally, the cut-off value for
NLR was identified as 1.97 according to the
ROC curve (p<0.001, area under the
curve(AUC) 79.5%) (Figure 1). All patients
were grouped as high and low according to
NLR 1.97. Additionally, the cut-off value for
LDH level at diagnosis for overall survival
was identified as 297.5 U/L according to ROC
curve (p<0.0001)

ROC Curve

08
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Sensitivity
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02

p<0.0001

MNLR cut-
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a
value=1.
a7

AUC=0.795

Figure 1. ROC curve used to determine
3. Results

The mean age in our study was 55 years (19-
87) with male and female numbers similar
(n=55/n=52). Of patients, 80.4% (n=86) were
identified to have cutaneous MM, with the
most commonly observed subtype NMM
(n=22). At time of diagnosis, 30.9% of
patients (n=29) were stage O-1, 28.7% were
stage Il (n=27), 24.5% (n=23) were stage IlI
and 14% (n=15) were stage IV. Of patients

3.1. General Characteristics of Patients

04 08 08 10

1 - Specificity

cut-off values for NLR at time of diagnosis

with BRAF mutation examined (39/107),
53.8% were BRAF v600 positive (n=21). The
frequency of metastasis regions in metastatic
patients at diagnosis and later were lung
metastasis (64.7%), distant LN metastasis
(40.4%) and liver metastasis (39.2%). The
demographic and clinical features, tumor
pathological and clinical features are stated in
general in the table (Table 1).

Table 1. Clinical, demographic, molecular and pathological characteristics of patients

Variables
Gender
Female
Male

Number (n) Percentage (%)
52 48.6
55 51.4
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Age

<55
>55
Tumor localization
Uveal

Face-head, neck skin
Trunk

Upper extremity
Lower extremity
Mucosal region
Unknown

LDH value

<297.5 U/L
>297.5 U/L

NLR

<1.97
>1.97

Recurrence
Present
Absent

Surgical margin
Negative

Positive

Stage at time of diagnosis
In situ-stage |

Stage Il

Stage 111

Stage IV

Tumor type

Uveal MM

YYM

LMM

NMM

ALM

Spitzoid MM
Mucosal MM
Other cutaneous types
Unclassified cutaneous MM
Clark level

Stage |

Stage 1l

Stage 111

Stage IV

Stage V
Ulceration

Present

Absent

Mitosis (mm?)

53
54

13
33
16
14
20

35
44

41
41

41
50

75
14

29
27
23
15

13
17

22

24

11
13
16
28

31
35

495
50.5

12.1
30.8
15
13.1
18.7
7.5
2.8

443
55.7

50
50

451
54.9

84.3
15.7

30.9

28.7

24.5
16

12.1
15.9
7.5
20.6
8.4
0.9
7.5
224
4.7

14.7
17.3
21.3
37.3
9.3

47
53
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<4 35 59.3
>5 24 40.7
BRAF mutation

Positive 21 59.3
Negative 18 40.7
Metastasis regions

Lung 33 64.7
Distant lymph node 21 40.4
Liver 20 39.2
Cranial 19 37.3
Bone 15 28.8
Surrenal 10 19.6
Skin-soft tissue 10 19.6
Peritoneum 8 154
Mucosal 2 39

NLR: neutrophil-lymphocyte ratio IFN: Interferon MM: Malignant melanoma SSM: superficial, spreading
melanoma LMM: Lentigo malignant melanoma NMM: Nodular malignant melanoma, ALM: Acral lentiginous
melanoma IFN:Interferon LN:lenf nodu

BRAF Mutation Status and Correlation with Other Parameters

A significant relationship was identified (p<0.0001). There was no correlation between
between BRAF mutation positivity and BRAF mutation status and other demographic,
cutaneous MM and all non-cutaneous MM clinical and pathological features (Table 2).
cases were identified to be BRAF negative

Table 2. BRAF mutation status and correlation with other patient-tumor features

VARIABLES BRAF mutant BRAF wild p value
Number (n) Percentage (%) Number  Percentage

Nodular MM 8 61.5 5 385 0.19

Other cutaneous MM 13 86.7 2 13.3

LDH>297.5 8 47.1 9 52.9 0.4

LDH<297.5 9 60 6 40

Female 9 474 10 52.6 0.4

Male 12 60 8 40

LN involvement 11 73.3 4 26.7 0.4

No LN involvement 5 55.6 4 444

NLR>1.97 9 45 11 55 0.2

NLR<1.97 10 66.7 5 333

Metastatic stage 4 40 6 60 0.26

Early stage 17 65.4 9 34.6

Skin emplacement 21 70 9 30 <0.0001

Non-skin emplacement - 0 9 100

Mitosis count>5 5 455 6 54.5 0.4

Mitosis count<4 8 66.7 4 333

Clark 4-5 9 60 6 40 0.39

Clark 1-2-3 9 81.8 2 18.2

655



Osmangazi Tip Dergisi, 2023

Ulceration present 53.3 7 46.7 0.21
Ulceration absent 81.8 2 18.2

Recurrence present 13 59 9 41 0.6
Recurrence absent 6 50 6 50

>55 years 8 40 12 60 0.07
<55 years 13 68.4 6 31.6

Correlation of NLR and Other Parameters

High NLR was identified to be significantly
correlated with mitosis count (p=0.05),
advanced stage (p=0.001), advanced age
(p=0.008) and tumor ulceration (p=0.01).

There were no correlations with serum LDH
level, gender, Clark level, LN involvement,
recurrence form and localization with NLR
(Table 3.)

Table 3. Correlation of NLR values with demographic and clinicopathological features

Variables NLR<1.97 NLR>1.97 p value
Number (n)  Percentage Number Percentage

Cutaneous localization 35 "'52.2 32 473 0.3

Non-cutaneous localization 6 40 9 60

Early stage 36 58.2 26 419 0.001

Metastatic stage 1 7.7 12 92.3

<55 25 65.8 13 34.2 0.008

>55 16 36.4 28 63.6

Nodular type 9 474 10 52.6 0.3

Other cutaneous type 26 59.1 18 40.9

Male 18 43.9 23 56.1 0.2

Female 23 56.1 18 439

LN involvement absent 24 60 16 40 0.2

LN involvement present 9 45 11 55

Clark >4 17 54.8 14 452 0.5

Clark <3 18 62.1 11 379

Ulceration present 10 41.7 14 58.3 0.01

Ulceration absent 22 75.9 7 241

LDH<297.5 U/L 18 51.4 17 48.6 0.6

LDH>297.5 U/L 19 46.3 22 53.7

Mitosis count <4 21 70 9 30 0.05

Mitosis count >5 9 42.9 12 57.1

Regional recurrence 1 50 50

Recurrence as distant metastasis 9 52.9 47.1 0.9

Recurrence as regional and distant 4 44.4 5 55.6

metastasis

3.2. Survival Analyses
Disease-free survival (DFS) analysis

DFS Analysis according to Stages and other
Parameters

In early stage patients, median DFS duration
was identified as 63 months. As stage

increased, the DFS durations significantly
shortened. There were no significant
correlations between gender and age with
DFS duration (p=0.19, p=0.8). DFS duration
was shorter in the group with NLR >1.97,
with no significant correlation identified
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between NLR value and DFS duration
(p=0.1). There was no significant difference in
DFS according to LDH level at diagnosis
(p=0.8).There was no significant correlation
identified between BRAF mutation status and
DFS duration (p=0.8).

Effect of Basic Pathologic Parameters on
DFS

When the effect of basic pathologic
parameters on DFS durations are analyzed,
increased  Breslow thickness  (p=0.01),

increased mitosis count (p=0.02), Clark level
(p=0.05), and nodal involvement (p=0.03)
were identified to be significantly correlated
with shorter DFS durations. The presence of
ulceration was associated with shorter DFS
durations, but the difference was not
statistically significant (p=0.09) (Table 3.4).

Overall Survival (OS) Analysis

OS Analysis according to Stages and other
Parameters

The median overall survival duration was
identified as 84 months (+27). The 1- and 5-
year survival rates were identified as 90.7%

A

and 59.9%, respectively. OS durations were
92 months for local stage, 45 months for stage
I, and 13 months for stage IV
(p<0.0001).There was no difference in OS
durations in stage Ill patients according to
adjuvant IFN use (p=0.6) .According to
gender, OS durations were better in favor of
women, though the OS difference was not
statistically significant (p=0.12). According to
age, patients younger than 55 years had a
tendency toward longer overall survival
compared to older patients; however, the
difference was not statistically significant
(p=0.06) .BRAF mutation was not observed to
have an effect on OS durations (p=0.49).
According to localization, there was no
significant correlation identified between MM
cases with cutaneous involvement and non-
cutaneous malignant melanoma cases in terms
of OS (p=0.36).

OS Analysis according to LDH Level

High LDH level at diagnosis was associated
with short OS duration (p=0.04). Recurrence
LDH levels were not identified to be
significantly associated with OS duration
(p=0.09) (Figure 2).

Survival Functions
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Figure 2 .A) OS curve according to LDH value at diagnosis,

OS Analysis according to NLR value

High NLR (>1.97) was significantly
correlated with short OS durations (p<0.0001)
(Figure 3.). When OS durations are analyzed
according to NLR separately for early stage
and metastatic stage, high NLR in early stage

patients was associated with short OS
durations (mean 50 months vs 74 months)
(p=0.02). In the group which had metastasis
from the beginning, NLR was not observed to
affect OS (p=0.39) (Figure 3)
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Effect of Basic Pathological Parameters on OS

When the effect of basic pathological
parameters on OS is analyzed, increased
Breslow thickness (p=0.01), increased mitosis
count (p=0.02), Clark level (p=0.01), presence
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of ulceration (p=0.03), and nodal involvement
(p=0.04) were identified to be correlated with
significantly shorter OS durations (Figure 4)
(Tablo 4.)
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Figure 4. OS curves according to
basic pathological parameters, A)
OS curve according to tumor
thickness B) OS curve according to
mitosis count C) OS curve
according to Clark level D) OS
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to lymph node involvement
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Table 4. Correlation of basic pathological parameters with OS and DFS

Correlation of pathological parameters and survival (ON] DFS
Breslow thickness 0.01 0.01
Mitosis 0.02 0.02
Clark level 0.01 0.05
Ulceration 0.03 0.09
LN involvement 0.04 0.03

OS: overall survival, DFS: disease-free survival

Multivariate Regression Analysis

Basic pathological parameters and other factors identified as significant for OS and DFS were
included in Cox multivariate regression analysis. Accordingly, the most significant parameters
for mortality were identified as nodal involvement and high NLR (HR; 4.6, p=0.01, HR: 3.4,
p=0.04) (Table 5). The factor predicting recurrence best was identified as nodal involvement
(HR: 3.2, p=0.03).

Table 5. Independent variables predicting mortality with Cox multivariate analysis

Independent variables HR P
Lymph node involvement 4.6(1.2-16.8) 0.01
NLR 3.4(1-11.9) 0.04
LDH level 2(0.5-7.9) 0.2
Breslow thickness 2.2(0.6-8.2) 0.2
Gender 0.4(0.08-2.9) 0.4
Mitosis 0.3(0.03-5.1) 0.4
Ulceration 0.4(0.03-4.9) 0.4

HR: Hazard ratio LDH: lactate dehydrogenase, NLR: neutrophil-lymphocyte ratio
Predictive Effect of NLR

There was no predictive effect of NLR in the metastatic patient group receiving 1% series
medical treatment (Table 6).

Table 6. Treatment response rates according to NLR in metastatic patients

l. series treatment group NLR<1.97 NLR>1.97 P value
DSO %40 %42.9 1
ORR %40 %38.1 1

DSO: Disease Stabilization rate, ORR: Objective Response Rate
4. Discussion

There are few studies revealing the general  with the world in general (10-14). As a result,
clinicopathological profile of patients with this study aimed to reveal the general profile
melanoma diagnosis in Turkey and comparing of MM  patients attending  Eskisehir
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Osmangazi University Faculty of Medicine
Medical Oncology Clinic and to compare the
findings with data from Turkey and the world.
Additionally, another important aim in the
study was to investigate the correlation of
NLR, predicted to be a new biomarker in
recent years, with other clinicopathological
parameters and its prognostic and predictive
effect.

The mean age in our study was 55 years
which is close to the median age data in the
literature (15, 16). According to literature
data, the most frequently observed MM type
was superficial spreading melanoma (1, 2,
17). In our data, the most commonly observed
type was nodular melanoma with surficial
spreading melanoma observed with second-
highest frequency. Several small population
studies in Turkey reported the most
commonly observed cutaneous melanoma
subtype was nodular MM (10, 13). The reason
for this difference compared to world data is
considered to be genetic and ethnic
differences.

According to the 2009-2015 SEER database,
84% of patients are local stage at time of
diagnosis, 9% are stage 111, 4% are metastatic
stage and 4% have unknown stage (18).
According to current SEER database data, the
5-year survival for all stages is 92%, while it
is 99% for local disease, 65% for nodal
disease and 25% in metastatic disease (19). In
our study, the frequency and 5-year survival
were similar to data from Turkey (10, 12)
while the frequencies of nodal stage and
metastatic stage at diagnosis were higher and
survival rates were lower compared to the
SEER database. The low survival rates
according to stage in our study compared to
literature data and the higher frequency of
metastatic stage at diagnosis may be
associated with the limited number of patients
and the attendance of patients in later periods.

According to literature data, the most frequent
metastasis regions were lung, lymph node
metastasis, skin metastasis and brain
metastasis (12, 20-22). In our study, the most
frequent metastasis localizations were lung
metastasis, distant lymph node metastasis and
liver metastasis, in order.

LDH isoenzymes play roles in both glycolysis
and oxidative phosphorylation. Melanoma
cells  have more active  oxidative
phosphorylation, glycolysis and lactate
metabolism and proteins like LDH
isoenzymes playing a role in stages of these
cycles are shown to be increased in melanoma
cells. High serum LDH level is a reflection of
high LDH isoenzymes in peripheral blood
(23). LDH level is a marker included in MM
staging (24, 25) with proven prognostic effect
(26-30). In our study, a correlation was
identified between high LDH levels and poor
overall survival, but there was no significant
correlation in terms of disease-free survival.

After the role of BRAF mutations in
melanoma pathogenesis was understood and
included in treatment, a predictive effect was
naturally revealed. Many studies have
researched whether it has prognostic effect or
not. According to literature data, BRAF
mutation positivity is frequently encountered
in cutaneous melanoma, while BRAF
mutation positivity is rare in non-cutaneous
melanoma (31-34). A range of studies in the
literature have identified BRAF mutation
status is associated with increased Breslow
thickness, high mitosis count, presence of
ulceration, advance stage, smoking habit,
male sex, young age, tumor type, superficial
spreading melanoma type, nodular melanoma
type and localization on the body (35-38). A
study by Frauchiger et al. did not identify a
difference between survival of patients with
BRAF mutant and BRAF wild type (39). A
meta-analysis study by Lars Ny et al. reported
the presence of BRAF mutation was
associated with poor survival (40). In our
study, no significant effect on survival was
identified for BRAF mutation. Additionally,
when correlations between BRAF mutation
status with demographic and
clinicopathological features are evaluated, all
non-cutaneous malignant melanoma cases
with BRAF examined were identified to be
BRAF negative. There were no significant
relationships between BRAF mutation status
with other parameters.

It is known that the inflammatory response
forming around a tumor is reflected in a range
of laboratory parameters like basal leukocyte
values and subtypes in blood, CRP, fibrinogen
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and NLR. As a result of interactions between
cytokines produced by melanoma cells with
receptors expressed in neutrophils, neutrophils
are stimulated and are thought to play an
effective role in tumoral angiogenesis,
tumoral invasion and metastasis mediated by
anti-VEGF (3, 41). Lymphocytes induce
cytotoxic cell death and suppress tumor cell
proliferation and progression showing anti-
tumoral effect and immunity (42).
Additionally, lymphocytes were shown to
have preventive effect on migration of tumor
cells (43). As a result, the elevation in
neutrophils and a fall in lymphocyte levels in
peripheral blood may be associated with poor
prognosis. Studies have shown that high NLR
values are associated with poor survival in
melanoma and NLR is thought to have
prognostic effect for survival (44-47). Studies
in recent years about NLR have generally
taken the NLR cut-off value as between 2-5
determined with the ROC method and a
variety of other methods (47-49). Our NLR
value was determined as the median value of
1.97. When the ROC curve is examined, this
value was identified as a significant cut-off
value. In the literature, several meta-analysis
studies in recent years have identified high
NLR is associated with poor survival (44-50).
In our study, the NLR in the metastatic stage
at diagnosis did not have prognostic effect,
while high NLR in the early stage and general
population was identified to be associated
with short OS durations. In our study, it may
be considered that the prognostic effect of
NLR on OS in the early stage was reflected in
the general population as the population was
dominated by patients presenting in the early
stage at time of diagnosis.

There are a range of studies researching the
predictive effect of NLR in the literature in
recent times. A study by Khoja et al. did not
identify a significant difference in terms of
treatment response according to basal NLR,
while a difference was identified at the end of
treatment in terms of basal NLR (51). Two
studies in recent times about PD-1 inhibitors
identified high NLR was associated with poor
treatment response (52, 53). As our cases had
attended the clinic from 2010-2017 and
BRAF-MEK inhibitors were only licensed in

Turkey in 2015, cases in the study group
received systemic chemotherapy and BRAF-
MEK inhibitors in the first stage. NLR was
not identified to have a predictive effect
creating a significant difference for the
metastatic patient group receiving first stage
treatment.

Several studies researched the correlation
between NLR elevation and  other
demographic and clinicopathological features
and identified NLR was associated with
advanced age, male sex, increased Breslow
thickness and high mitotic ratio (54, 55). In
our study, high NLR was identified to be
correlated with advanced age, advanced stage,
presence of ulceration and high mitosis
counts. Additionally, when the correlations
between stage and other demographic and
clinicopathological features are investigated,
high NLR was identified to be correlated with
more advanced stage for tumors with
advanced stage and non-cutaneous MM type,
consistent with literature data (56).

As is known, Breslow thickness, presence of
ulceration, mitosis, Clark level, and nodal
involvement are prognostic factors with
significant effects on survival in the AJCC
staging system taking TNM staging and in
large population studies. A range of studies in
recent times have identified high NLR,
advanced age, male sex, presence of
ulceration, lymphovascular invasion, sentinel
lymph  node  involvement,  anatomic
localization, high LDH levels and metastasis
localization are the most effective parameters
on mortality in multivariate analyses.
Additionally, the parameters predicting
recurrence most were reported to be factors
like Breslow thickness, presence of ulceration,
SLN involvement and age (50, 53, 54, 57-59).
In our study, correlations were identified
between Breslow thickness, presence of
ulceration, Clark level, mitosis count and LN
involvement with poor overall survival.
Increased Breslow thickness, Clark level,
mitosis count and LN involvement were also
associated with poor disease-free survival.
Cox multivariate regression analysis identified
that the parameters with most significant
effect on mortality were nodal involvement
and high NLR. Additionally, the independent
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parameter that predicted recurrence most was
identified as nodal disease.

In this study some basic results were obtained:
The most commonly observed melanoma type
was cutaneous melanoma (80.4%, n=86), with
the most commonly identified subtype
nodular MM.BRAF mutation status was not
observed to affect survival. In addition to
classic pathological parameters for survival,
high NLR and high LDH level were identified
to be associated with short OS duration. The
NLR cut-off value was calculated as the
median value and identified as 1.97.
Additionally, in the early stage patient group a
correlation of NLR with short OS durations
was identified, with NLR not identified to
effect OS in the metastatic stage. Cox
multivariate regression analysis identified the
most  significant  parameters  increasing
mortality risk were high NLR and nodal
involvement. Additionally, the parameter
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