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BACKGROUND: Although adjuvant therapies with immune checkpoint inhibitors
(ICI) and BRAF/MEK inhibitors improve recurrence-free survival (RFS) in stage III
melanoma patients significantly, prognostic factors are needed to identify patients
with a high risk of disease recurrence.

AIM: The aim of our study was to investigate the prognostic potential of routinely 
collected blood parameters for stage III melanoma patients with microscopic
sentinel lymph node (SLN) metastasis.

RESULTS: Following parameters were included into the multivariate Cox regression
analysis with respective blood parameters (absolute leukocyte count, absolute
neutrophil count, neutrophil-to lymphocyte ratio, NLR; derived NLR, dNLR;
lymphocyte-to-monocyte ratio, LMR, platelet-to-lymphocyte ratio; PLR; C-reactive
protein, CRP): age, AJCC-Stage (8th edition), presence of capsule invasion, adjuvant
therapy with interferon-α and size of largest SLN metastasis. A high NLR, low LMR
and high CRP value were significantly associated with shorter RFS in multivariate
analysis. For LMR (cut-off 3.5) and for CRP (cut-off 3.0) this effect remained after
dichotomization. CRP showed a stronger association with RFS than NLR or LMR,
with the highest association being detected for the combination of low LMR and
high CRP. Additionally, derived NLR≥2.0 was significantly associated with shorter OS
in multivariate analysis.

Figure 2. Kaplan-Meier survival curves showing recurrence-free survival for 
covariates of the multivariate Cox regression model. A patient age; B AJCC-
stage; C capsule invasion of SLN metastasis; D adjuvant interferon-α therapy; E
diameter of largest SLN metastasis. The log-rank test was used to compare 
between groups; p <0.05 was considered significant.

Figure 3. ROC curves for recurrence-free survival (RFS) and overall survival
(OS) for dichotomization of blood values: (a) sensitivity and specificity with
neutrophil-to-lymphocyte ratio (NLR); lymphocyte- to-monocyte ratio (LMR);
C-reactive protein (CRP) for RFS survival; (b) sensitivity and specificity with
derived NLR (dNLR), absolute leukocyte and neutrophil count for OS.

Figure 4. Kaplan–Meier survival curves showing recurrence-free survival
(RFS) and overall survival (OS) for dichotomized blood values: (a)
neutrophil-to-lymphocyte ratio (NLR); (b) lymphocyte-to-monocyte ratio
(LMR); (c) C-reactive protein (CRP); (d) derived NLR (dNLR). The log-rank
test was used to compare between groups; p <0.05 was considered
significant.

CONCLUSION: Altogether, we detected strong associations of NLR, LMR
and CRP with RFS, which were independent of other known prognostic
parameters in our cohort of stage III melanoma patients with
microscopic SLN metastasis. CRP was the parameter with the strongest
association with RFS compared to the other parameters. Nevertheless,
the combination of CRP and LMR was associated with the strongest
potential to predict progression.
Therefore, we propose to consider these variables when assessing a
patient’s risk of disease recurrence, the necessity for closer monitoring,
or for an adjuvant therapy. Nevertheless, further studies in larger,
prospectively collected patient cohorts are required to validate our
findings.
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Figure 1. Study flow. 183 patients with stage III
melanoma with microscopic sentinel lymph node
metastasis were identified at the Department of
Dermatology at the University Hospital Cologne. Of
these, 138 patients were eligible for analysis.

PATIENTS AND METHODS:
Altogether, we retrospectively
analyzed 138 stage III melanoma
patients who were diagnosed with
microscopic SLN metastasis at the skin
cancer center of the University
Hospital Cologne between 2011 and
2020 and who did not receive prior
adjuvant therapy with ICI or
BRAF/MEK-inhibitors. Univariate and
multivariate Cox regression analyses,
Kaplan–Meier survival analyses and
receiver operating characteristic
(ROC) curves were performed to
assess the impact of preoperatively
collected blood parameters and blood
ratios on recurrence-free survival
(RFS; primary endpoint) and overall
survival (OS).


