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ABSTRACT

The prognosis of melanoma is extremely poor. There are no biomarker that indicate the prognosis. The indirect markers of the anti-
tumoral response such as the neutrophil/lymphocyte ratio (NLR) and platelet/lymphocyte ratio (PLR), derived NLR (dNLR), absolute
neutrophil count (ANC), absolute lymphocyte count (ALC) etc. have recently begun to be emphasized. Increased NLR, PLR and dNLR
as a consequence of chronic inflammation have been found to be associated with poor prognosis in many cancers. The aim of this
study is explore the role of this parameters in patients with early-stage melanoma. We retrospectively evaluated 120 patients admitted
to our clinic with stage I-Ill melanoma with ANC, ALC, absolute platelet count(APC), as well as NLR, dNLR, and PLR values at the time
of diagnosis, relaps and metastasis and evaluate their impact on prognosis. Patients with active infection, receiving steroids, with a
chronic inflammatory disease that may alter the hematological parameters, and those with another malignancy other than melanoma
were excluded. The median follow-up was 52 months. OS and DFS were significantly worse in patients with an NLR above 2.84.
Also, in patients with a dNLR value above 1.96 (p= 0.007). The were no relationship between PLR value, OS and DFS, and between
gender and OS. OS was significantly lower in patients over 65 years of age (p< 0.001). These results suggested that haematological
parameters can be used to estimate the prognosis of melanoma. These results suggested that haematological parameters can be
used to estimate the prognosis of melanoma.
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OZET
Erken Evre Malign Melanom Hastalarinda Hematolojik Parametrelerin Prognostik Onemi

Melanom oldukga kétl prognozlu bir malignitedir, fakat prognozu belirleyebilecek bir biyobelirteg yoktur. Notrofil / lenfosit orani (NLR)
ve trombosit / lenfosit orani (PLR), turetimis NLR (dNLR), mutlak nétrofil sayisi (ANC), mutlak lenfosit sayisi (ALC) gibi antitimor-
al yanitin dolayl belirtegleri yakin zamanda arastirimaya baslanmistir. Kronik inflamasyonun bir sonucu olarak artan NLR, PLR ve
dNLR’nin bir¢cok kanserde kdtl prognoz ile iligkili oldugu bulunmustur. Bu ¢alismanin amaci, erken evre melanomall hastalarda bu
parametrelerin roltint arastirmaktir. Klinigimize evre I-lll melanoma tanisiyla bagvuran 120 hastayt ANC, ALC, mutlak trombosit sayimi
(APC) ve ayrica NLR, dNLR ve PLR degerleri ile tani, relaps ve metastaz sirasinda yapilan dlcimler ve bu dlcimlerin sag kalim Uzerine
etkilerini degerlendirdik. Hematolojik parametreleri degistirebilecek kronik enflamatuar bir hastaligi olan, steroid alan, aktif enfeksiyonu
olan hastalar ve melanom diginda baska bir malignitesi olan hastalar ¢alisma disi birakildi. Ortalama takip suresi 52 aydi. OS ve DFS,
NLR’nin 2.84 Uzerinde oldugu hastalarda ve dNLR degeri 1,96’nin Uzerinde olan hastalarda (p= 0.007) anlamli olarak daha k&tlydu.
PLR degeri, OS ve DFS ile cinsiyet ve OS arasinda iliski yoktu. OS, 65 yas Ustl hastalarda anlamli derecede daha kotlydu (p< 0.001).
Bu sonuclar, hematolojik parametrelerin, melanomun prognozunu tahmin etmek icin kullanilabilecegini gdstermistir.

Anahtar Kelimeler: Melanom, Adjuvan, inflamasyon, Nétrofil, Lenfosit
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INTRODUCTION

Malignant melanoma causes the highest number
of deaths among skin cancers. Its prevalence has
recently increased to a significant extent. 5-year
overall survival is 97% in patients with stage 1
malignant melanoma, while stage 4 (M1c) patients
have a 1-year survival of 33%.!

As the prognosis is largely poor, there are studies
being conducted on a variety of parameters to in-
dicate the course of disease. Among them, several
prognostic factors such as anatomic localization of
the tumor, Breslow thickness, depth of tumor inva-
sion, lymph node involvement, tumor ulceration,
mitotic activity, and lymphovascular invasion have
been investigated.>** In addition, indirect mark-
ers of the immune system’s anti-tumoral response
such as the neutrophil/lymphocyte ratio (NLR)
and platelet/lymphocyte ratio (PLR), derived NLR
(dNLR) calculated by the neutrophil/(leukocyte-
lymphocyte) formula, absolute neutrophil count,
absolute lymphocyte count, CRP (C-reactive pro-
tein), serum amyloid A (SAA) have recently be-
gun to be emphasized.’ Increased NLR, PLR and
dNLR as a consequence of chronic inflammation
have been found to be associated with poor prog-
nosis in many cancers.® There are available studies
suggesting that chronic inflammation is effective in
the development and spread of many malignancies.
Therefore, this issue has been elaborated by many
researchers.®”® Increased NLR as a consequence
of chronic inflammation has been associated with
poor prognosis in many cancers including the
breast, pancreatic, rectum, colorectal and lung can-
cers.® However, the role of this ratio in predicting
prognosis in patients with malignant melanoma re-
mains a potential research topic. Almost all studies
investigating the prognostic significance of NLR,
PLR and dNLR in malignant melanoma have been
conducted on patients with metastatic disease.”!
In this study, we aimed to examine the role of he-
matologic parameters that change as secondary
to inflammation, especially NLR, in predicting
prognosis of patients with early-stage malignant
melanoma due to a lack of detailed studies on the
importance of those parameters in patients with
early-stage melanoma.
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PATIENTS AND METHODS

In this study, we retrospectively evaluated the data
of a total of 120 patients over 18 years of age who
referred to our clinic with the diagnosis of stage
I-IIT malignant melanoma between 2000 and 2014
after the approval of the Dokuz Eylul University
Noninvasiv Research Ethics Board, date 16 Sep-
tember 2019, aproval number 2019/23-37.

Patient data were collected retrospectively from
the online database system of the hospital. We re-
corded absolute neutrophil count, absolute lym-
phocyte count, absolute platelet count, as well as
NLR, dNLR, and PLR values at the time of diagno-
sis (before curative surgery). The NLR was calcu-
lated by dividing the absolute neutrophil count by
the absolute lymphocyte count and PLR was cal-
culated by dividing the absolute platelet count by
the absolute lymphocyte count. In addition, dNLR
was calculated by the formula of absolute neutro-
phil count/ (absolute leukocyte count - absolute
lymphocyte count). We recorded the value of each
parameter at the time of local or systemic recur-
rence as NLR2, dNLR2, and PLR2, and examined
their effects on overall survival (OS) and disease-
free survival (DFS). Also, the recalculated values
at relapse/metastasis were compared with the val-
ues at the time of diagnosis. Baseline absolute neu-
trophil count, absolute lymphocyte count, absolute
platelet count, NLR, dNLR, and PLR were re-
corded from the laboratory data studied one week
prior to the operation. NLR2, dNLR2 and PLR2
values were based on the laboratory data (within
one month) available when relapse was detected.
Due to the insufficient number of patients, no ROC
curve could be generated to determine cut-offs for
each of these parameters. For this reason, we ac-
cepted mean NLR, dNLR and PLR values as a cut-
off for those parameters. Patients were divided into
two groups with cut-off values above and below
the cut-off value and the groups were examined
with respect to age, sex, tumor location, lymph
node involvement and presence of ulceration in the
tumor. While their relationship with age was being
evaluated, patients were examined in two groups,
namely those younger and older than 65 years of
age. Tumor location was grouped as head-neck,
upper extremity, lower extremity, trunk and others.
Patients with active infection, receiving steroids,
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with a chronic inflammatory disease that may al- Table 1. Sociodemographic and disease-related characte-
ter the hematological parameters at the time when ristics
the laboratory data were recorded, and those with L
. Characteristic Number (n) %
another malignancy other than melanoma were ex-
cluded from the study. Age Mean (min-max)
The data were evaluated using the SPSS 15.0 pack- . R ()
age program. Chi-square test was used in the anal-

. . T . Male 59 49.2
ysis .Of the varlaples 1nfilc‘f1ted by counts. While an- S - -
alyzing the variables indicated by measurements, Stage
the groups we.re compared relylpg on the. T-test Stage 1 o5 5
an.d Mann.—Whltney U.—tes.t acFordlng to their com- Stage 2 - .
pha.nce with non.nal d1str1b.ut10n. We used Kapl.:an— Stage 3 58 48,7
Meier Test for life analysis. The Cox Regression Tumor location
Model was generated for the multiple analysis. The Head and neck o8 235
threshold of significance was set at p< 0.05. T aa—— 16 13.4

Lower extremity 29 24.4
RESULTS Torso 31 26.1
Of the 120 patients, 61 (50.8%) were female and 59 Other I Iz
(49.2%) were male. The median age was 52 years. Lleeration
At the time of diagnosis, 19.3% of the patients Yes 45 37.5
were stage I, 31.9% were stage II, and 48.7% were No e g
stage III. Tumor loci included trunk, lower extrem- Unstated 30 25
ity, head and neck, and upper extremity in the order =SR]
of frequence. 38 patients (36.9%) presented lymph < 1mm 15 186
node involvement at the time of diagnosis. 1.01-2mm 16 14.5
2.01-4 mm 38 34.5

55.8% of the patients were administered adjuvant > 4l [ 41 37.3
interferon therapy (IFN). 38 (31.7%) patients de- Lymph node involvement
veloped subsequent local recurrence or distant Yes 38 317
organ recurrence. The median follow-up was 52 No 65 54.2
months. 77 patients (64.2%) were alive during the Unknown 17 14.2
data analyses. Median OS was 52,45 months and Distant or local recurrence
DFS was 41,72 months. Disease characteristics Yes 38 31.7
and sociodemographic data are shown in Table 1. No 82 68.3
Mean cutoff values were 2.84 for NLR, 145.6 for Adjuvant systemic treatment
PLR, and 1.96 for dNLR, respectively. Although Interferon 67 55.8
NLR, dNLR and PLR values increased numerical- Other 16 13.3
ly in patients with recurrence, this increase did not No 37 30.8
reach statistical significance (Table 2).

Table 2. NLR, PLR and dNLR distribution

PLR NLR PLR2 NLR2 dNLR

Number (n) 120 120 33 33 120

Mean 145.60 2.84 168.19 4.47 1.96

Median 125.30 210 127.00 2.39 1.59

Standard Deviation 105.10 4.07 92.33 6.87 2.06

Minimum 19.80 .56 65.77 .79 .50

Maximum 955.00 44.50 438.00 39.25 22.25
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Table 3. Relationship between NLR-PLR and age
Age Number (n) Mean Standard Deviation p

NLR <65 94 2.39 1.40 0.015
> 65 26 4.44 8.26

PLR <65 94 135.44 71.18 0.241
> 65 26 182.45 178.59

dNLR <65 94 1.75 0.89 0.033
> 65 26 2.73 4.05

NLR and dNLR levels were higher in patients old-
er than 65 years of age (p= 0.015 and p= 0.033,
respectively). Although it remained below the
threshold of significance, the PLR value was nu-
merically higher in patients 65 years of age or older
in comparison to younger patients (Table 3). Both
NLR and dNLR and PLR were significantly higher
in patients with head-neck and lower extremity tu-

mors than patients with upper extremity and trunk-
localized tumors (Table 4). NLR and PLR levels
were not significantly correlated with known risk
factors such as sex, lymph node involvement, pres-
ence of ulceration in the tumor, etc. Likewise, we
have found that dNLR is independent of factors
such as sex, lymph node involvement, and tumor
ulceration.

Table 4. Relationship between NLR-PLR and tumor location
Tumor Location NLR PLR dNLR
Upper extremity Mean 2.68 126.19 1.91
Standard Deviation 1.99 51.81 1.26
Lower extremity Mean 412 19717 2.57
Standard Deviation 7.87 173.39 1.72
Torso Mean 1.98 109.73 1.51
Standard Deviation .90 38.69 1.41
Head and neck Mean 2.85 158.09 2.02
Standard Deviation 1.50 88.45 1.83
Other Mean 2.22 116.72 1.65
Standard Deviation 1.00 50.13 1.67
p value 0.038 0.015 0.069
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Figure 1. Relationship between tumor location and OS
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An evaluation of the results in terms of survival
showed that head-neck and lower extremity tumors
presented a longer OS than those localized in the
trunk and upper extremity (Figure 1). OS and DFS
were significantly worse in patients with an NLR
above 2.84 (Figure 2 and 3). Also, in patients with
a dNLR value of 1.96 or less, OS was significant-
ly longer than those above this value (p= 0.007).
Similarly, DFS was better in the group with dNLR
levels of 1.96 or less, yet the results did not reach
statistical significance (p= 0.094) (Figure 4 and 5).
We detected no relationship between PLR level
and OS and DFS, and between sex and OS. OS was
significantly lower in patients over 65 years of age
(p< 0.001).
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Figure 4. Relationship between dNLR and OS

In the Cox regression model generated including
the tumor locus, age, NLR, dNLR and PLR, malig-
nant melanoma-associated death risk was found to
be 4.9 times higher in patients over 65 years of age
compared with those under 65 years of age.

DISCUSSION

In this study we observed that some of hematolog-
ic parameters, location of primary tumor and age
are associated with the survival of patients with
early stage melanoma. The prognostic and predic-
tive importance of NLR, dNLR, PLR, lymphocyte
and neutrophil counts have been a subject of in-
vestigation, especially in patients with metastatic
malignant melanoma who are receiving anti-PD-1
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Figure 5. Relationship between dNLR and DFS

treatment such as ipilimumab and pembrolizumab.
But different cutoff values have been used for NLR
and other hematologic parameters in the literature.
Identifying different cutoffs for each cohort seems
to be the right approach. We used mean values
(2.84 for NLR, 145.6 for PLR and 1.96 for dNLR)
as cutoffs in this study. As part of this study, we
found that having NLR above 2.84 negatively af-
fected both OS and DFS. Like our study, Zaragoza
et al. found that a pre-ipilimumab NLR level over
4 was associated with poor OS in cases of stage [V
malignant melanoma.!" Di Giacomo et al. set the
NLR cutoff value at 2.81 prior to treatment.'?

Similar to the NLR level, dNLR levels have been
tested in the context of survival. In a study in which
Proctor et al. compiled data on many cancers ex-
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cept melanoma, they showed that dNLR and NLR
levels had similar prognostic value, especially in
patients with advanced-stage colorectal cancer. In
this study, cutoff values of 5 and 2 were taken for
NLR and dNLR, respectively, and the values above
the cutoff point correlated with negative survival.’
Nevertheless, there is no study on the prognostic
significance of dNLR in patients with early-stage
malignant melanoma. In the present study, we
found longer OS values in patients with dNLR lev-
els equal to or lower than 1.96 in comparison to
those above. Likewise, DFS was longer in the pa-
tient group with a dNLR of 1.96 or less; however, it
did not reach the level of significance. Although the
level of dNLR was higher in cases over 65 years of
age, it did not reach statistical significance.

Areview of the relevant literature shows that almost
all studies attempting to determine the relationship
between inflammatory markers and survival have
been conducted on patients with metastatic-stage
melanoma.'® There is no study examining NLR
and dNLR in relation to OS and PFS in stage I-1II
melanoma cases, and studies on metastatic patients
have rather focused on the predictive value of these
parameters.'* We primarily aimed to determine the
prognostic significance of these parameters. In this
respect, our study represents a first. It is also im-
portant to note another finding of our study is being
over 65 years of age was an independent risk factor
for survival.

There are also several limitations to this study.
For example, the young patient population (age:
52+15) may have positively affected the outcome.
However, some results may have turned out to be
insignificant as the AJCC published the latest mela-
noma classification in 2010 and some patient’s data
were missing. Another limitation of this study is its
retrospective nature. We excluded patients with in
an inflamatory condition but it is difficult to evalu-
ate this parameter in a retrospective trial.

In conclusion, although predicting an immunologic
tumor such as melanoma by simple hematologic
parameters is a promising development, this meth-
od has not yet been routinely employed despite nu-
merous studies with positive results in this context,
which is due to the fact that these parameters still
lack a standard value. Our results the on prognos-
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tic significance of NLR and dNLR values obtained
in patients with early stage melanoma suggest that
these parameters can also be used to estimate ear-
ly-stage disease prognosis. Although our findings
on the prognostic significance of NLR and dNLR
values in the early-stage malignant melanoma pa-
tients are consistent with the results obtained in
other studies conducted on metastatic patients, we
have determined that markers such as absolute neu-
trophil count, absolute lymphocyte count, and PLR
have no role in estimating prognosis in the early
stage. Further prospective studies are required on
these prognostic markers, which may contribute to
the decision of adjuvant therapy.
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