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Abstract

Introduction: Sentinel lymph node biopsy (SLBN) is essential in staging melanoma and for properly se-
lecting patients for adjuvant immunotherapy. However, subsequent inflammation due to surgical injury
and wound healing is theorized to potentially aid malignant progression, by improving conditions for
remaining tumor cells, and may therefore effect prognosis. We want to test if an association between
SLNB and a systemic inflammatory response can be made. A systemic inflammatory response will be
measured by neutrophil-to-lymphocyte ratio (NLR), an indicator for systemic inflammation and estab-
lished prognostic factor in serval malignancies. Supplementary markers for inflammation will also be
assessed.

Methods: We conducted a prospective uncontrolled longitudinal pilot study. In total, 20 patients diag-
nosed with melanoma and undergoing SLBN were included. Perioperative blood samples were collected
prior to SLNB, 2 hours and 6 hours postoperatively. Blood samples were assessed for inflammatory cells
(Neutrophil granulocytes, lymphocytes, eosinophil granulocytes, basophil granulocytes and
Metamyelo.+Myelo+Promyelocytes) with particular interest in NLR, supplementary pro-inflammatory
cytokines (IL-1b, IL-2, IL-4, IL-6, IL-8, IL-10, IL-12p70, IL-13, TNF-a and IFN-y) and additional acute phase
reactants (CRP and LDH).

Results: NLR increases significantly from 1.94 (95% Cl:1.5:2.3) preoperatively to 9.5 (95% Cl:7.5:11.6) 2
hours postoperatively (mean diff. 7.6 95% Cl:-9.68:- 5.54) (p<0.0001). NLR increases further 6 hours post-
operatively to 16.04 (95% Cl:9.89:22.19) (mean diff. 6.47 95% Cl:-11.49:-1.46) (p=0.0151). Remaining
granulocytes decreases postoperatively. No perioperative changes in acute phase reactants are found.
Among supplementary pro-inflammatory cytokines, mean IL-6 increases from baseline to 2 hours post-
operatively (p<0.0001), along with mean IL-10 (p=<0.0001). While TNF-a (p= 0.0064) (p=0.0026) and IFN-
v (p=0.0003) (p=0.0125) decreases both at 2 and 6 hours postoperatively respectively. Remaining pro-
inflammatory cytokines show nonsignificant changes.

Conclusion: SLNB induces a moderate postoperative systemic inflammatory response measured by NLR.
This finding emphasizes the need for further investigation on perioperative inflammatory response, as
inflammation may impact micrometastasis. In prospect, research on perioperative inflammation and
prognosis may represent a target for optimizing treatment.



Background

Melanoma is a common malignancy increasing
globally. In Danish population the number of new
events has been increasing 6% annually since 2015
(1-3). Melanoma is the most fatal skin cancer and
is therefore a great challenge to public health (4).
Regional lymph node involvement is of highly prog-
nostic value in early-stage melanoma. Thus, senti-
nel lymph node biopsy (SLNB), in which sentinel
node is identified, excised, and microscopically as-
sessed, has become widely acknowledged as an in-
tegral part of staging and properly allocating pa-
tients to correct oncologic treatment (5).

Tissue injury secondary to surgery induces an in-
flammatory response as an intrinsic part of wound
healing (6). Correlations between the extent of sur-
gical injury and inflammatory response has been
identified (7). Inflammation is widely recognized as
a hallmark of cancer (8), and has been shown to
contribute to tumorigenesis and progression of
malignant tumors by pro-tumoral effects of neu-
trophils and suppression of anti-tumoral effects of
lymphocytes (9-12).

The relationship between pro-tumoral neutrophils
and anti-tumoral lymphocytes is characterized as
neutrophil-to-lymphocyte ratio (NLR), a marker of
inflammation and a prognostic factor in several
(13-15)A
skewed NLR may represent a window of oppor-

malignancies, including melanoma
tunity for neoplastic cells to take advantage of the
pro-tumoral effects of increased neutrophils and
decreased lymphocytes, resulting in growth and
dissemination. Literature has not yet reported
whether surgical injury from SLNB results in a sys-
temic inflammatory response.

Aim and Hypothesis

This study aims to examine if SLNB induces a sys-
temic inflammatory response by evaluating inflam-
matory cells with particular interest in NLR and
supplementary plasma levels of pro-inflammatory
cytokines and acute phase reactants. We hypothe-
size that SLNB induces a systemic inflammatory re-
sponse with increased plasma levels of NLR and
secondary inflammatory cells, pro-inflammatory
cytokines and acute phase reactants when com-
paring preoperative and postoperative plasma lev-
els.

Methods

Study Design

Prospective monocenter uncontrolled longitudinal
study conducted at Department of Plastic and
Breast Surgery, Aalborg University Hospital, Den-
mark.

Study Population

Patients (n=20) diagnosed with malignant mela-
noma and scheduled for SLNB at Aalborg University
Hospital was consecutively included from June
2021 to October 2021.

Inclusion criteria:
o Adult (>18 years of age)

o Diagnosed with invasive cutaneous melanoma
o Eligible for SLNB (Melanoma stage > T1b)
o Obtained signed informed consent

Exclusion criteria:
o Pregnancy

Demographics and Clinical Characteristics

Data concerning age, sex, specifics regarding SLNB
procedure including surgery time, number of
glands excised, the anatomic location and number
of anatomic locations involved in the SLNB proce-
dure and pathology results including Breslow thick-
ness, melanoma subtype, status of ulceration
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Figure 1: Study Design. Eligible patients will be included until n=20. Patients will have blood sample #1 collected on the day
and SLNB and prior to any medical interventions, blood sample #2 will be collected 2 hours post surgery and blood sample
#3 will be collected 6 hours post surgery. All blood samples will be analyzed by the mentioned parameters.

and sentinel node status is retrieved from medical
records.

Measurements of inflammatory parameters

Once included, perioperative blood samples are
collected on the day of SLNB on following time
points:

o Preoperative (Baseline)
o 2 hours postoperatively (+/- 15 min)
o 6 hours postoperatively (+/- 15 min)

Baseline sample is collected preoperatively and
prior to lymphoscintigraphy to prevent possible in-
terference from radioactive tracer. See Figure 1.

Analyses of blood samples include hematologic pa-
rameters, pro-inflammatory cytokines, and acute
phase reactants.

Hematologic parameters: White blood cell differ-
ential count. Values of NLR will be categorized in
groups according to severity of inflammation.

o Group 1 (No inflammation): NLR <3

o Group 2 (Mild inflammation): NLR 3-9

o Group 3 (Moderate inflammation): NLR 9-18
o Group 4 (Severe inflammation): NLR >18

Pro-inflammatory cytokines: IL-1f, IL-2, IL-4, IL-6,
IL-8, IL-10, IL-12p70, IL-13, TNF-ae and IFN-y.

Acute phase reactants: CRP, LDH.

Blood samples are collected by trained medical
staff at Aalborg University Hospital, Dept. of Clini-
cal Biochemistry. CRP, LDH and leukocyte differen-
tial count is analyzed at Dept. of Clinical Biochem-
istry, Aalborg University Hospital. Multiplex panel
for pro-inflammatory cytokines is analyzed at Dept.
of Biochemistry, Aarhus University Hospital.

Statistical analysis

Baseline characteristics are tabulated, and fre-
quencies are reported. Distribution of all data is
tested. Paired t-test is applied on normally distrib-
uted data, while Wilcoxon signed-rank test is used
when data is not normally distributed. Regression
analyses is performed evaluating changes in mean
over time. Data is presented with mean, SD and p-
values <0.05 are considered statistically significant.
The statistical analysis and illustrations are per-
formed using Stata software, Stata/MP 17.0 for
Mac (Statacorp, Texas, USA).



Ethics

An informed written and signed consent is ob-
tained prior to inclusion, and before any study re-
lated initiatives are taken. The health ethics com-
mittee of Northern Jutland, Denmark rules ap-
proval non applicable. The Northern Jutland Re-
gion and the Danish Data Protection Agency is no-
tified before initiation. All data is anonymized and
collected in RedCap in accordance with health data
regulations.

Results

Demographics and Clinical Characteristics

Twenty patients are included in the study; de-
mographics and clinical characteristics are illus-
trated in Table 1. Sex is evenly distributed with 10
male and 10 female patients. Mean age is 60.25
years £15.41. Breslow thickness is reported in in-
tervals according to TNM-classification with 6 pa-
tients (30%) with a melanoma thickness of 0.8-1.0
mm equivalent to stage T1b, 8 patients (40%) with
melanoma thickness of 1.1-2.00 mm equivalent to
T2, 6 patients (30%) with melanoma thickness of
2.1-4.0 mm equivalent to T3 and non with mela-
noma thickness of >4.00 mm equivalent to T4. Su-
perficial spreading is the most frequent with 13
(65%) of patients. Ulceration is present in 3 (15%)
of cases. Mean time of surgery is 85.3 minutes
+43.01, mean number of glands excised is 3.1
+1.997. SLNB is performed on the head and neck in
3 patients (15%), the axilla in 9 patients (45%) and
the inguinal region in 8 patients (40%). The number
of anatomical locations undergoing SLNB is pre-
dominantly 1 occurring in 16 (80%) of the patients,
2 in 2 (10%) of the patients and 3 different loca-
tions in 2 (10%) of patients. The vast majority of pa-
tients are sentinel node negative (95%) but 1 (5%)
patient has microscopic lymphatic spread.

Table 1. Demographics and characteristics (N=20)

Variable No. (%)
Sex

Male 10 (50.0)

Female 10 (50.0)
Age (Mean1SD) 60.25 (15.41)
Ulceration

Present 3(15.0)

Absent 17 (85.0)
Breslow thickness

0.8-1.0 mm 6 (30.0)

1.1-2.0 mm 8 (40.0)

2.1-4.0 mm 6 (30.0)

>4.0 mm 0
Melanoma subtype

Superficial spreading 13 (65.0)

Nodular 4 (20.0)

Desmoplastic 1(5.0)

Lentigo maligna 1(5.0)

Unclassified 1(5.0)
Surgery time in minutes (Mean%SD) 85.3(43.01)
Number of glands excised

1 6 (31.6)

2 1(5.3)

3 7(37.8)

4 1(5.3)

5 2(10.5)

6 0(0)

7 1(5.3)

8 1(5.3)
Sentinel node status

Negative 19 (95.0)

Positive 1(5.0)
Location

Head and neck 3(15.0)

Axilla 9 (45.0)

Inguinal region 8 (40.0)
Number of locations

1 16 (80.0)

2 2(10.0)

3 2(10.0)




Table 2. Neutrophil-to-lymphocyte ratio over time

Baseline No. (%)

2 hours Postoperatively No. (%)

6 hours Postoperatively No. (%)

Normal

9 0,
(NLR = 1-3) 18 (90%) 1(5%) 0
Mild stress . . )
(NLR = 3-9) 2 (10%) 9 (45%) 3 (20%)
Moderate stress . ]
(NIR=9-18)  ° 9 (45%) 8 (53%)
Severe stress 0 1(5%) 2 27%)

(NLR >18)

Perioperative change in NLR

The mean NLR in plasma increases from 1.94 (95%
Cl:1.5:2.3) at baseline to 9.5 (95% Cl:7.5:11.6) 2
hours postoperatively (mean diff. 7.6 95% Cl:-
9.68:-5.54) (p<0.0001) and further up to 16.04
(95% Cl:9.89:22.19) 6 hours postoperatively (mean
diff. 6.47 (95% Cl:-11.49:-1.46) (p=0.0151). In re-
gression models the mean NLR increases signifi-
cantly over time (p<0.0001) with regression coeffi-
cients from baseline to 2 hours postoperatively 3.2
(95% Cl:2.5:4.0), to 6 hours postoperatively (coef.
5.5 (95% Cl:4.6:6.3). NLR over time illustrates that
preoperatively 18 (90%) patients have a level of
NLR <3 reflecting no evident systemic inflamma-
tion, whilst 2 (10%) patients have a level of NLR 3-
9 reflecting mild systemic inflammation, as shown
in Table 2. Two hours postoperatively 1 (5%) pa-
tient persists to show no sign of inflammation with
NLR <3. Mild, moderate, and severe inflammation
is shown by 9 (45%), 9 (45%) and 1 (5%) of patients
respectively 2 hours postoperatively. NLR levels at
6 hours postoperatively shows no patients to re-
flect systemic inflammation with NLR <3, 3 (20%)
shows mild systemic inflammation, 8 (53%) pa-
tients show moderate inflammation and 4 (27%)
shows severe inflammation with NLR >18. Figure 2
illustrates how the mean NLR at baseline reflects
no inflammation in the population with a value < 3.
2 hours postoperatively the mean increases to 9.5,
as previously mentioned, reflecting a moderate re-
sponse in our population. Lastly, the NLR mean

continues to increase at 6 hours postoperatively to
16, continuing to represent a moderate response,
yet approximating the limit for severe inflamma-
tory response at 18.

Perioperative change in inflammatory cells and
acute phase reactants

The mean neutrophil count increases from 3.7
1079/l (95% Cl:3.1:4.3) at baseline to 6.9 1079/I
(95% CI:6.1:7.7) 2 hours postoperatively (mean
diff. 3.2 1079/1 95% Cl:2.5: 3.9) (p<0.0001) and fur-
ther up to 9.2 1079/1 (95% Cl: 7.8 : 10.5) 6 hours
postoperatively (mean diff. 2.3 (95% Cl:1.2:3.4)
(p=0.0004). In regression models the mean neutro-
phils increases significantly over time (p<0.0001)
with regression coefficients from baseline to 2
hours postoperatively 3.2 (95% Cl:2.5:4.0), to 6
hours postoperatively coef. 5.5 (95% Cl:4.6:6.3).
The mean lymphocyte count in plasma decreases
from 2.0 1079/l (95% Cl:1.8:2.2) at baseline to 0.8
1079/1 (95% CI:0.7:1.0) 2 hours postoperatively
(mean diff. 1.2 95% Cl: 0.9:1.4) (p<0.0001) and de-
creases further to 0.7 1079/l (95% Cl: 0.6:0.9) 6
hours postoperatively (mean diff. 0.12 95%
Cl:0.005: 0.3) (p=0.043). In regression models the
mean lymphocytes decreases significantly over
time (p<0.0001) with regression coefficients from
baseline to 2 hours postoperatively -1.2 (95% Cl: -
1.4:-1.0) to 6 hours postoperatively (coef. -1.3
(95% Cl:-1.5:-1.1). See Figure 3: Neutrophils, lym-
phocytes and NLR.
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Perioperative changes in leukocytes, re-
maining granulocytes, and precursor cells
are illustrated in Figure 4. The mean eosin-
ophil count decreases from 0.15 1079/l
(95% ClI:0.11:0.19) at baseline to 0.03

1

20

1079/1 (95% Cl:0.002:0.05) 2 hours postop-
eratively (mean diff. 0.123 95%
Cl:0.09:0.16) (p<0.0001) and decreases fur-
ther to 0.021 1079/l (95% Cl:-0.01:-0.5) 6
hours postoperatively (mean diff. 0.01 95%

Neutrophil-to-lymphocyte ratio (NLR)
10
1

Cl:-0.002:-0.02) (p= p=0.0918). In regres-

o —

V

sion models the mean eosinophils de-
creases significantly over time (p<0.0001)
with regression coefficients from baseline
to 2 hours postoperatively -0.123 (95% Cl:-0.15:-
0.09) to 6 hours postoperatively (coef. -0.13 95%
Cl:-0.16:-0.09). The mean basophil count decreases
from 0.05+0.02 1079/| at baseline to 0.03+0.013
1079/I 2 hours postoperatively (p=0.0001) and de-
creases further to 0.02+0.13 1079/l 6 hours post-
operatively (p= 0.0178). In regression models the
mean basophils decreases significantly over time
(p<0.0001) with regression coefficients from base-
line to 2 hours postoperatively -0.01 (95% Cl:-0.03:-
0.01), to 6 hours postoperatively (coef. -0.03 (95%
Cl:-0.035:-0.02). The
Metamyelo.+Myelo+Promyelocyte  count
creases from 0.02+ 0.01 1079/l at baseline to
0.033+0.02 1079/l
(p=0.0007) and
0.05+0.021079/I 6 postoperatively
(p=0.0092).In the
Metamyelo.+Myelo+Promyelocytes increases sig-

mean
in-
2 hours postoperatively
increases further to
hours
regression models mean
nificantly over time (p<0.0001) with regression co-
efficients from baseline to 2 hours postoperatively
0.01 (95% Cl:0.005:0.02), to 6 hours postopera-
tively (coef.0.02 (95% CI:0.02:0.03).
SLNB does not affect CRP or LDH over the periop-

erative time (data not shown).

T
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T T
2 hours

|

Neutrophil to lymphocyte ratio (NRL)

l—isd

Figure 2: NLR illustrated with mean and SD at baseline, 2 hours post
surgery and 6 hours post surgery. Horizontal lines indicate level of
stress: NLR <3 = No inflammation (green), NLR 3-6 = Mild (Yellow),
NLR 6-9 = Moderate (Orange), NLR >18 Severe (Red).

Perioperative change in pro-inflammatory cyto-
kines

Peri-operative changes in pro-inflammatory cyto-
kines are illustrated in Figure 5. The mean IL-6 in
plasmaincreases from 1.15+ 0.61 pg/ml at baseline
to 2.31+1.65 pg/ml
(p<0.0001) and at 6 hours postoperatively the
mean value is 2.20+2.17 pg/ml (p=0.232). The
mean IL-10 in plasma increases from 0.46 +0.46

2 hours postoperatively

pg/ml at baseline to 2.12+2.55 pg/ml 2 hours post-
operatively (p=<0.0001) at 6 hours postoperatively
IL-10 decreases to 1.27+0.92 pg/ml (p=0.233). The
mean TNF-a in plasma decreases from 3.21+1.12
pg/ml at baseline to 2.67+0.84 pg/ml 2 hours post-
operatively (p= 0.0064) and decreases further to
2.18+0.79 pg/ml at 6 hours postoperatively (p=
0.0026). The mean IFN-y in plasma decreases from
9.50+8.56 pg/ml at baseline to 3.81+3.91 pg/ml 2
hours postoperatively (p=0.0003) and decreases
further to 2.29+3.44 pg/ml 6 hours postoperatively
(p=0.0125).

T
6 hour
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Figure 3: Neutrophils, lymphocytes and
NLR illustrated in dot plot with all obser-
vations, mean and SD at baseline, 2
hours post surgery and 6 hours post sur-
gery. *Significant change compared
with baseline.

Baseline

tween SLNB and systemic in-
flammatory response, as
several parameters show a clear tendency, while
others are more nondefinitive. Importantly, we
find the majority of our population to not have in-
creased baseline NLR prior to SLNB, while NLR in-
creases to a possibly pathological level postopera-
tively. It is unclear how long the increased level of
NLR persists in patients after SLNB, as there is no
decline in our measurements. The increase in neu-
trophils stands in contrast to the lymphocytes and
remaining granulocytes; eosinophils and basophils,
which depleted
Metamyelo.+Myelo+Promyelocytes, a precursor to

are postoperatively.
neutrophils, are mobilized and increases in accord-
ance with neutrophils. The engagement between
inflammatory cells and cytokines is complex, and
only a minor description of some effects is men-
tioned (16). The primary target of IL-6, which sig-
nificantly increases 2 and 6 hours postoperatively,
is to produce acute phase protein e.g. CRP (16,17).
However, no significant change in CRP or LDH is ob-
served. IL-10 has inhibitory properties on lympho-
cytes and increases in the initial postoperative
blood sample, while lymphocytes decreases both 2
and 6 hours postoperatively (16). TNF- a exerts its

20
10 . { {
2" 6%

Hours post surgery

effects primarily on neutrophils, promoting adhe-
sion (18). We find TNF-a to significantly decrease
postoperatively. IFN-y, which mainly targets lym-
phocytes and macrophages, decreases postopera-
tively (19).

Wound healing is widely acknowledged to consist
of four continuous and overlapping phases; hemo-
stasis, inflammation, proliferation, and remodeling
(20). These processes are initiated when the skin is
disrupted regardless of the etiology, thus a surgical
wound does not differ vastly from other mechani-
cal tissue injuries (21,22). In this context, the ac-
centuated effects of neutrophils manifest during
the inflammatory and proliferative phases. In the
inflammatory phase, neutrophils are recruited to
the wound and exert several effects (23), including
the release of toxic substances and reactive oxygen
species, with the intent of eradicating any bacteria
(24). During the proliferative phase, neutrophils
trigger the release of extracellular matrix modify-
ing enzymes and vascular endothelial growth fac-
tor aiding in angiogenesis (25).

The abovementioned processes are essential in
wound healing yet constitute potentially adverse
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Figure 5: Pro-inflammatory cytokines illustrated in dot plot with all observations, mean
and SD at baseline, 2 hours post surgery and 6 hours post surgery. *Significant change

compared with baseline.

are identified as facilitators of lo-

cal and systemic spread of malignancy through in-
flammation(17). Contrarily, anti-tumoral lympho-
cytes constitute a crucial part of tumor surveillance
and destruction (11). However, lymphocytes can
be suppressed by neutrophils in the setting of sys-
temic inflammation (29,30). The adverse effects of

surgical injury and acute wound healing are seen in
animal studies, where complete primary tumor ex-
cision in mice is associated with increased systemic
metastatic burden when comparing with a control
group not undergoing surgery (31).

Prolonged inflammation can result in a chronic
wound (32). Neutrophils participate in protracted



healing in addition to aiding pre-neoplastic and
malignant cells (27). The ramifications of this is ex-
amined in studies investigating the effect of post-
operative complications on prognosis and recur-
rence (33). An association between postoperative
infection, recurrence and prognosis is documented
in colorectal cancer, where a meta-analysis with 21
studies. This includes prospective nonrandomized,
randomized, and retrospective trials with a total of
21,902 patients included. The analysis finds anas-
tomotic leakage after restorative surgery to have a
negative prognosticimpact on local recurrence and
cancer specific survival (34). Increased recurrence
is also seen in patients with postoperative infection
after excision of supraglottic tumor (35). The same
tendency is documented in gastric cancer, where
postoperative infection is associated with in-
creased recurrence and decreased disease-free
survival (36). Furthermore, literature uncovers
some of the underlying mechanisms of the adverse
impact of postoperative infection through gene
regulation in peripheral blood leukocytes. Genes
involved in coding for antitumoral components are
downregulated, while genes involved in coding for
pro-tumoral components are upregulated (37).

Abovementioned studies find an increased risk of
recurrence and decrease in survival associated
with postoperative infection. When reviewing
studies investigating noninfectious and mixed
postoperative complications, associations be-
tween complications and recurrence and prognosis
is also established. In breast cancer, delayed
wound healing is linked to increased loco-regional
recurrence (38). Another study finds postoperative
wound complications in breast cancer to be associ-
ated with increased risk of systemic recurrence
(39). Association between postoperative complica-
tions and recurrence is also documented in esoph-

10

ageal and lung cancer (40,41). In lung cancer, sur-
vival is also negatively associated with postopera-
tive complications (42). Linking non-infectious and
mixed postoperative complications may imply in-
flammation, the common denominator, to play a
major part in increased recurrence of malignancy
and poorer prognosis.

When evaluating the severity of postoperative
complications, a meta-analysis with 18,611 pa-
tients from 14 studies finds an association between
severity of complications in patients undergoing
surgery for colorectal cancer and a negative impact
on disease free and overall survival (43). This find-
ing is supported in lung cancer patients where
complications is established as a negative predictor
for long time survival, and especially major infec-
tions show a strong negative impact (42). Postop-
erative fever is also an established as a risk factor
for increased recurrence in breast cancer patients
(44). Severity of complications and postoperative
fever may represent measures for systemic inflam-
matory response.

A meta-analysis containing 11 retrospective stud-
ies and 1 prospective study assessing prognostic
value of NLR in patients with melanoma stage I-IV
finds a poorer overall survival and progression-free
survival in patients with increased NLR. The risk for
poorer overall survival is HR=2.23, 95% Cl=1.64 to
3.04, P<.001, while the risk for poorer progression-
free survival is HR=2.19, 95% CI=1.78 to 2.69,
P<.001 (45). Another meta-analysis including 5 ret-
rospective studies and 2 prospective studies as-
sessing the prognostic value of NLR in patients
treated with immune checkpoint inhibitors, finds
poorer overall and progression-free survival in pa-
tients with melanoma with a HR of 2.18 (Cl: 1.66 to
2,84) and 1.73 (Cl:1.33 to 2.25), respectively (46).



In stage I-1ll melanoma several retrospective stud-
ies find association between increased NLR and
poorer overall survival and/or disease-free survival
(47-50), while one study finds increased NLR in lo-
calized melanoma to be associated with better
over survival and disease-free survival (51). Robin-
son et al finds no association between increased
NLR and recurrence but finds increased risk of pos-
itive SLNB in patients with increased NLR (52). If as-
sociations between increased NLR in early-stage
melanoma and positive SLNB or metastasis are to
be investigated and established, we may be able to
deselect these patients from undergoing SLNB and
avoiding potentially adverse effects. The prognos-
tic value of NLR is also present in metastatic mela-
noma, where an association to increased risk of
death is established (53-57)in addition to in-
creased risk of progression (58-60). Some studies
find an association to both increased risk of death
and recurrence (61-63).

NLR is @ marker for systemic inflammation and has
prognostic value in patients with melanoma. The
predictive value to forecast status of sentinel
lymph node remains unclear. We show periopera-
tive increase in NLR levels in association to SLNB,
therefore future studies might take interest in how
to optimize selection of patients undergoing SLNB
and how to alter the operative systemic inflamma-
tory response. If the perioperative inflammatory
response can be managed optimally, treatment
and ultimately prognosis can be improved for pa-
tients.

Limitations

This study is a prospective uncontrolled longitudi-
nal pilot study. No power calculations have been
made prior to initiation. The study is susceptible to
sampling bias, as the study is non-randomized, and
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the study population did not resemble the target
population on characteristics appearing in the de-
mographics table.

Additionally, the study is subject to confounding as
information on co-morbidities and medication use
are not considered. Lastly, this study provides an
effect size, which can be utilized in future research
by aiding power calculations and contributing to
generating hypothesis and objectives.

Conclusion

SLNB generates a measurable systemic inflamma-
tory response, as we found NLR to significantly re-
flect a postoperative stress response. This may give
rise to adverse effects on tumor cells by pro-tu-
moral neutrophils and suppression of anti-tumoral
lymphocytes. Since inflammation is suggested to
impact micrometastasis further investigation of
the perioperative is

inflammatory response

needed, however, our findings may suggest an un-
explored opportunity for optimizing treatment and
prognosis for patients diagnosed with melanoma
undergoing SLNB.
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