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Objective. Our aim was to evaluate whether NLR, LMR, and PLR serve as prognostic biomarkers in 
AM, the most frequent subtype of cutaneous melanoma (CM) in Peru. Materials and methods. 
A retrospective study was conducted, including patients diagnosed with AM between 2010 and 
2015. Survival analysis was performed using Kaplan-Meier curves and comparisons were made 
using the log-rank test. Univariate and multivariate survival models were constructed using 
Cox regression analysis. A p-value less than 0.05 was considered significant. Results. Among 
our cohort of 135 patients with CM, 51.1% (69 cases) had AM. The median age was 68 years, 
with a predominance of females (55%), and 88.4% had the plantar site as the primary site. The 
5-year overall survival (OS) rate was 54.3%. In the univariate analysis, Clark level III/IV, anaplasia, 
lymphocytic invasion, stage III-IV, and NLR were associated with poor prognosis. In multivariate 
analysis, NLR >3.5 (HR 3.9, 95% CI 1.5-10.3, p=0.005) and Clark level III-IV (HR 3.5, 95% CI 1.6-
7.8, p=0.002) were associated with poor OS. Conclusion. NLR emerges as an independent 
prognostic factor for OS among Peruvian patients with AM in a single cancer center institution.

Objetivo. Nuestro objetivo fue evaluar si el NLR, LMR y PLR sirven como biomarcadores pronósticos 
en el melanoma acral (MA), el subtipo más frecuente de melanoma cutáneo (CM) en Perú. 
Materiales y métodos. Se realizó un estudio retrospectivo que incluyó pacientes diagnosticados 
con MA entre 2010 y 2015. Se realizó un análisis de supervivencia utilizando curvas de Kaplan-
Meier y se realizaron comparaciones utilizando la prueba de log-rank. Se construyeron modelos 
de supervivencia univariados y multivariados utilizando análisis de regresión de Cox. Se consideró 
significativo un valor de p menor a 0,05. Resultados. Entre nuestra cohorte de 135 pacientes 
con CM, el 51,1% (69 casos) tenían MA. La mediana de edad fue de 68 años, con predominio 
de mujeres (55%), y el 88,4% tuvo el sitio plantar como sitio primario. La tasa de supervivencia 
global a 5 años (SG) fue del 54,3%. En el análisis univariado, el nivel de Clark III/IV, la anaplasia, 
la invasión linfocítica, el estadio III-IV y el NLR estuvieron asociados con pobre pronóstico. En el 
análisis multivariado, un NLR >3,5 (HR 3,9, IC del 95% 1,5-10,3, p=0,005) y un nivel de Clark III-IV 
(HR 3,5, IC del 95% 1,6-7,8, p=0,002) estuvieron asociados con una menor SG. Conclusión. El NLR 
emerge como un factor pronóstico independiente para la SG entre los pacientes peruanos con 
MA en una institución para manejo del cáncer.
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INTRODUCTION

Acral melanoma (AM) is a cutaneous melanoma (CM) 
subtype characterized by location on acral sites, as first 
described by Reed(1). While the genesis of non-acral CM 
is associated to intermittent sun exposure, the etiology of 
AM remains defined insufficiently(2). Some studies have 
included traumatic injury, ultraviolet light exposure and 
chemical exposure as potential risk factors(3-6). Incidence 
rates of AM vary widely among different populations. In 
Caucasians, AM is a rare neoplasia, accounting for 1%–
7% of all CM(7). Conversely, in Asian and Latin American 
countries, AM is the most frequent subtype of CM, with 
Peru having one of the highest reported incidences, 
ranging between  35% and 61.2%(8,9).

AM is characterized by a poor prognosis, often 
attributed to diagnosis, and/or  its biologically aggressive 
nature(10,11). This heightened aggressiveness may stem 
from its distinct biology compared to non-acral CM,  
which typically exhibits a high mutational load, thereby 
enhancing its response to immunotherapy(2). In contrast, 
AM typically presents a lower mutational burden, with 
a low percentage of BRAF and NRAS mutations, and the 
presence of other proto-oncogenes such as NF1, KIT, 
MAP2H2 or TERT mutations (12), rendering it less responsive 
to immunotherapy with checkpoint inhibitors(12,13).

The most clinically relevant prognostic factors for CM 
include the tumor thickness, safe margins, sentinel lymph 
node biopsy, and ulceration(2). While prognostic factors 
for the AM subtype have not been clearly defined, it has 
been reported that relevant clinical prognostic factors 
include tumor thickness and clinical stage(10). Recently, 
new prognostic parameters such as the neutrophil-to-
lymphocyte ratio (NLR)(14,15), lymphocyte -to-monocyte 
ratio (LMR)(16), and platelets -to-lymphocyte ratio (PLR)(17) 
have emerged, which have been widely used in different 
types of neoplasms. There is currently a need for novel 
and efficient prognostic biomarkers in CM, especially 
in AM, which has been less studied in our population. 
Therefore, our aim was to evaluate whether NLR, LMR, 
and PLR serve as prognostic biomarkers in AM, the most 
frequent subtype of CM in Peru.

MATERIALS AND METHODS

The present study utilized an analytical, retrospective 
observational and cross-sectional design. The study 
population consisted of patients diagnosed with AM at 
our institution between 2010 and 2015. Inclusion criteria 
comprised a histopathological diagnosis of AM, patients 
aged 18 years or older, availability of complete clinical 
information and follow-up data. Exclusion criteria were 
the presence of a second neoplasm and incomplete 
clinical information.

Study variables

At the time of initial diagnosis of cutaneous melanoma 
(CM), baseline clinical, laboratory and pathological 
features were abstracted. We gathered data on the 
following clinical parameters: age, sex and primary site 
of CM; laboratory measures including Neutrophil-to-
Lymphocyte Ratio (NLR), Lymphocyte-to-Monocyte 
Ratio (LMR), and Platelet-to-Lymphocyte Ratio (PLR); 
and pathological covariates such as Clark level, Breslow 
thickness, degree of anaplasia, presence of ulceration, 
microsatellitosis, perineural invasion, lymphatic invasion, 
vascular invasion, nodal involvement, and clinical stage 
based on the seventh edition of the American Joint 
Committee on Cancer (AJCC) staging system. Additionally, 
information on treatment received, including surgery, 
adjuvant therapy, and first-line treatment, was collected.

Ethical considerations

This project did not involve direct contact or intervention 
with patients, as it was an observational study conducted 
through chart reviews. The confidentiality of the 
obtained information was strictly maintained. Approval 
for this project was granted by both the Protocol Review 
Committee and the Ethics Committee at our institution.

Data analysis

Clinical pathological information is presented using 
descriptive statistics. For the survival analysis, the Kaplan-
Meier method was used to generate survival curves, 
which were compared using the log-rank test. The Cox 
regression test was used to establish the univariate 
and multivariate survival models. The results of the Cox 
model were reported with a hazard ratio (HR) with a 
95% confidence interval (CI). The p-value was considered 
significant when it was less than 0.05. Calculations and 
graphs were obtained with the statistical program SPSS, 
version 22.

RESULTS

In our cohort of 135 patients with cutaneous melanoma, it 
was found that 51.1% of the patients had ALM (69 cases).

Clinical and laboratory features 

There was a significant female sex predominance in our 
study. The mean age of our cohort was 68 years, with 68% 
of patients being over 60 years old. Among cases of acral 
lentiginous melanoma (ALM), the plantar site was the 
most commonly affected, accounting for 88.4% of cases, 
followed by the palmar site at 8.6%, and the subungual 
site at 2.9%. Regarding clinical staging, 28.9% of patients 
were classified as stage I, 34.8% as stage II, 24.6% as stage 
III, and 5.8% as stage IV. Elevated NLR (>3.5) was observed 
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in 17.4% of patients, while a low LMR (<0.2) was present 
in 1.5% of patients. Furthermore, 27.5% of patients 
exhibited a high PLR (>170) (see Table 1).

Pathological features 

In our study, pathological analysis revealed that 13% of 
patients had a thickness of 2-4 mm, while 37.7% had a 
thickness greater than 4 mm. Notably, ulceration was 
notably absent in most cases, with only 36.2% of incidence. 
Additionally, a significant proportion of patients did not 
display perineural infiltration, lymphocyte infiltration, or 

vascular invasion, with rates of 4.3%, 11.6%, and 4.3%, 
respectively. Anaplasia was present in 5.8% of cases, while 
microsatellitosis was observed in 1.4% of cases (see Table 2).

Treatment features

Regarding treatment features, surgery was conducted in 
82.6% of patients diagnosed with clinical stage I to III, and 
complete lymph node dissection (CLND) was performed in 

Table 1. Clinical and laboratory features of the entire ALM 
population

n %

Patients 69

Age

Median age (range) 68 (16, 89)

<60 22 31.9

>60 47 68.1

Sex

Female 38 55.1

Male 31 44.9

Primary site CM

Plantar 61 88.4

Palmar 6 8.6

Subungual 2 2.9

Stage (7th Edition AJCC)

I 20 28.9

II 24 34.8

III 17 24.6

IV 4 5.8

Unknown 4 5.8

NLR

<3.5 50 72.5

>3.5 12 17.4

Unknown 7 10.1

LMR

>0.2 61 88.4

<0.2 1  1.5

Unknown 7 10.1

PLR

<170 43 62.3

>170 19 27.5

Unknown 7 10.1
CM: Cutaneous melanoma; NLR: Neutrophil-Lymphocyte Ratio (NLR); LMR: Lymphocy-
te-to-Monocyte Ratio; PLR: Platelet-to-Lymphocyte Ratio.

Table 2. Baseline pathological features of the ALM population

  n %

Patients 69
Clark level

I 7 10.1
II 14 20.3
III 21 30.4
IV 13 18.8
V 6 8.7
Unknown 8 11.6

Breslow (mm)
0.01-1 13 18.8
1.01-2 15 21.7
2.01-4 9 13.0
> 4 26 37.7
Unknown 6 8.7

Anaplasia
No 59 85.5
Yes 4 5.8
Unknown 6 8.7

Ulceration
No 40 58.0
Yes 25 36.2
Unknown 4  5.8

Microsatellitosis
No 64 92.8
Yes 1 1.4
Unknown 4 5.8

Perineural invasion
No 62 89.9
Yes 3 4.3
Unknown 4 5.8

Lymphatic invasion
No 57 82.6
Yes 8 11,6

Unknown 4   5.8
Vascular invasion
No 62 89.9
Yes 3  4.3
Unknown 4  5.8
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76.9% of these cases. Adjuvant treatment with Interferon 
alfa-2b was administered to 32.3% of patients classified 
with stage IIB to IIIC. Notably, all patients diagnosed with 
stage IV received best supportive care, with no systemic 
treatment initiated due to poor performance status (see 
Table 3).

Survival outcomes

The OS rate at 5 years was 54.3% (see Figure 1). Univariate 
analysis indicated that Clark IV-V (HR: 1.8, 95% CI: 1.1-3.2, 
p=0.016), anaplasia (HR: 3.0, 95% CI: 1.5-5.7, p=0.022), 
lymphocytic invasion (HR: 2.8, 95% CI: 1.6-5.0, p=0.035), 

advanced clinical stage (HR: 2.5, 95% CI: 1.5-4.1, p=0.030), 
and NLR > 3.5 (HR: 2.1, 95% CI: 1.1-4.19, p=0.002) were 
associated with poor prognosis (see Table 4). Multivariate 
analysis revealed that Clark IV-V (HR: 3.5, 95% CI: 1.6-7.8, 
p=0.002) and NLR >3.5 were independently associated 
with lower overall survival (HR: 3.9, 95% CI: 1.5-10.3, 
p=0.005) (see Table 5 and Figure 2).

Table 3. Treatment received in the entire ALM population

  n %

Patients 69

Surgery

   No 12 17.4

   Yes 57 82.6

Complete lymph node dissection 
(Stage III) 13

   No 3 23.1

   Yes 10 76.9

Adjuvant treatment (IIB-IIIC) 31

   No 16 51.6

   Yes (Interferon alfa-2b) 10 32.3

   Unknown 5 16.1

First line treatment 3

   No (BSC) * 3 100

   Yes 0 0
BSC: Best supportive care

Table 4. Univariate Cox proportional-hazard regression 
analysis for OS among patients with AM

Median 5-yr OS (%) HR p-value

Overall survival 6.3 54.3 - -

Age

<60 NR 52.8 Reference

>60 5.4 55.1 1.2 (0.7, 2.1) 0.867

Sex

Female 6.8 63.6 Reference

Male 3.5 45.1 2.1 (1.3, 3.5) 0.130

Clark level

I-III 6.7 58.7 Reference

IV-V 2.5 32.3 1.8 (1.1, 3.2) 0.016

Breslow

<1 6.3 54.3 Reference

>1 4.4 42.0 1.2 (0.6, 2.4) 0.644

Anaplasia

No 5.4 53.6 Reference

Si 0.4 25.0 3.0 (1.5, 5.7) 0.022

Ulceration

No 6.3 61.1 Reference

Si 3.2 41.8 1.8 (1.1, 3.0) 0.453

Lymphatic invasion

No 6.3 57.4 Reference

Si 2.2 25.0 2.8 (1.6, 5.0) 0.035

Clinical stage

I-II 6.7 65.2 Reference

III-IV 2.5 30.9 2.5 (1.5, 4.1) 0.030

NLR

<3.5 6.6 57.6 Reference

>3.5 1.7 31.7 2.1 (1.1, 
4.19) 0.002

LMR

>0.2 6.8 62.5 Reference

<0.2 4.4 49.6 1.7 (1.0, 3.1) 0.064

PLR

<170 6.6 58.7 Reference

>170 4.3 43.6 2.1 (1.2, 3.4) 0.085

NLR: Neutrophil-Lymphocyte Ratio (NLR); LMR: Lymphocyte-to-Monocyte Ratio; PLR: 
Platelet-to-Lymphocyte Ratio.

Figure 1. Overall survival in entire AM population
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DISCUSSION

Our study revealed that NLR serves as an independent 
prognostic biomarker in AM, with an NLR >3.5 being 
associated with poorer OS. While numerous reports have 
highlighted this association in CM, studies specific to AM 
are limited, thus making our study a novel contribution, 
particularly within the context of Peru and Latin America.

Two metanalysis conducted on CM revealed that an 
elevated NLR (>3.0) had a significant correlation with shorter 
OS  and progression-free survival (PFS), with  the majority 
of patients being North American and European(18,19). 
Zhan et al analyzed twelve studies with 4593 patients with 
CM and found that an elevated NLR had a significant OS 
(HR: 1.56, 95% CI: 1.28–1.90, p<0.001) and disease-free 
survival (DFS)/progression-free survival (PFS) (HR: 1.86; 
95% CI: 1.24-2.80; p=0.003); all of these regardless of the 
clinical stage and the NLR cut-off value(18). In a more recent 
metanalysis that  included 13 studies from a broader 
range of countries in Europe, North America and Asia, it 
was shown that a high NLR predicted poor OS and PFS 
in patients treated with immunotherapy (HR: 1.71, 95% 
CI: 1.40-2.10, p<0.001)(20).These finding were consistent 
regardless of the clinical stage and the NLR cut-off value.

Additionally, some studies reported that a   high NLR 
was associated with treatment failure in patients with 
advanced CM that received immunotherapy with anti-
PD1 or with either BRAF inhibitors alone or combined 
with MEK inhibitors (21,22). However, interestingly, a study 
demonstrated that   patients who experienced immune-
mediated adverse events and had a high NLR before 
the second cycle of immunotherapy exhibited higher 
rates of complete and partial response in advanced 
melanoma(23). This data not only suggests that baseline 
tumoral microenvironment influences the OS prognosis 
regardless of the type of treatment but also indicates that 
when combined with immune mediated events, it could 
potentially reverse the outcomes and predicts higher 
response rates.

In AM, the significance of the NLR remains 
understudied, with limited research from few Asian 
populations investigating its prognostic value(24,25). Asian 
studies have identified NLR as a prognostic factor in both 
early and advanced stages of AM. In the early stage, Yu et 
al. demonstrated that patients treated with IFNα-2b and 
an NLR ≥2.35 exhibited poor recurrence-free survival (RFS) 
and OS(24). Similarly, in advanced disease, Jung et al. found 
that a high NLR ≥5 was an independent factor of inferior 
PFS and OS(25).Additionally, Lee et al., in a retrospective 
cohort of 152 patients, including 58 patients (38%) with 
AM, observed that an NLR >2.1 was associated with worse 
PFS (median 6.9 vs. 2.4 months, p=0.015) and OS (median 
not reached vs. 10.4 months, p<0.001)(26). 

Interestingly, a recent single Korean study investigated 
the baseline NLR disparities between AM and non-acral 
CM, as well as its prognostic significance in patients with 
AM. The study revealed that the median NLR for AM 
significantly exceeded that of non-acral CM (2.18 vs. 1.74, 
p=0.029). In AM, a high NLR (HR: 1.64; 95% CI: 1.02-2.66; 
p=0.043) was independently associated with poor PFS 
after adjusting for ulceration, Breslow thickness of ≥2 mm, 
and nodal invasion(27). Additionally, a recent Peruvian study 
demonstrated a strong association between pretreatment 
NLR ≥ 3 and a higher mortality risk (5-year survival: 22%, 
and 10-year survival: 14.8%) compared to NLR <3 (5-year 
survival: 52.7%, and 10-year survival: 41.1%) in all CM(28).

Biomarkers in peripheral blood have become the 
focus of research in recent years, with their prognostic 
and predictive value in immunotherapy analyzed across 
various neoplasms(19,29). Baseline and post-treatment 
absolute counts of lymphocytes, eosinophils, neutrophils, 
and monocytes, as well the NLR, have emerged as 
promising tools(30).The rationale behind the NLR lies 
in its ability to measure both the tumor inflammatory 
response (neutrophilia) and the host immune response 
(lymphopenia)(31-34). Neutrophils exhibit a dual role 

Table 5. Multivariate Cox proportional-hazard regression 
analysis for OS among patients with AM

 
     

p - value
 

HR
CI 95%

Inferior Superior

Clark level

I-III Reference

IV-V 1.2 0.002 3.5 1.6 7.8

NLR

<3.5 Reference

>3.5 1.4 0.005 3.9 1.5 10.3

Figure 2. Overall survival in AM stratified by NLR 
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within the tumor microenvironment, classified into two 
subtypes: high-density neutrophils (HDN) and low-density 
neutrophils (LDN). HDN subtype has antitumor activity by 
directly affecting tumor cells or indirectly by stimulating 
T-cell mediated immunity. Conversely, the LDN subtype 
exerts a pro-tumoral activity that favors progression(29). 
In cancer, chronic inflammation fosters the accumulation 
of LDN phenotype, resulting in tumor progression (29). 
Additionally, lymphopenia correlates with reduced host 
immunity and indirectly by the stimulation of suppressor 
T-cells (34). These cells contribute to decreased antitumor 
immune activity, hindering the immune response and 
inhibiting antitumor immune response. The accumulation 
of Tregs in cancer has been related to poor outcomes(35,36).

In addition to these findings, we found that our 5-year 
OS rate was observed to be lower at 54.3% compared to 
the survival rate among Caucasian population with AM, 
which stood at 60.5%(37). In contrast, our results were 
comparable to those of a Colombian study, which reported 
an OS of 54%(38), but  slightly higher when compared to 
the Asian population, where OS rates ranged between 
41.5 and 49.3%(3,6). Furthermore, a recent larger study 
conducted in Peru revealed that the AM subtype had a 
significantly reduced OS when compared with Non-acral 
CM subtype (34.7 vs. 59.4% at 5 years, p=0.001)(39).

Our study had several limitations. Firstly, it was a 
retrospective study with a small sample size of AM 
patients compared with other series, which limited the 
power of the study. Additionally, it was conducted at a 
single cancer center. Therefore, the generalizability of our 
findings may be limited. However, our institution receives 
an important part of CM cases in Peru, suggesting that our 
findings could reasonably apply to a broader segment of 
this insured population. Nonetheless, there may also be a 
selection bias inherent in our study design.

Conversely, this study provides valuable insights 
by raising awareness of the influence of the tumor 
microenvironment through NLR as a significant prognostic 
biomarker in both early and advanced scenarios in AM.  

This contribution is particularly noteworthy given the 
scarcity of such evidence previously reported in Peru and 
Latin America. More importantly, it could guide clinicians 
in determining treatment strategies based on NLR status 
at baseline in AM, thereby paving the way for a deeper 
understanding of its tumoral microenvironment. 

 
In conclusion, following these findings, our study 

confirms the role of NLR as a prognostic biomarker in 
AM. This is remarkable in the sense that it could have the 
potential not only to predict prognosis but also predict 
treatment responses with immunotherapy and targeted 
therapy. Nevertheless, larger prospective studies are 

needed to validate and confirm our findings. Collaborative 
endeavors among Latin American countries are crucial 
to gaining a more comprehensive understanding of the 
unique biological behavior of AM, including its ethnic 
variations, treatment modalities and survival outcomes.
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