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ABSTRACT

Objective: Diagnostic and prognostic biomarkers for malignant melanoma are crucial for treatment and for developing targeted therapies.
Malignant melanoma is a highly immunogenic tumor, and its regression, treatment, and prognostic evaluation are directly related to escape from
immune destruction. Therefore, we aimed to determine the expression levels of CD80, CD86, and PD -L1 in malignant melanoma tissue samples
by immunohistochemistry and to investigate the possible relationship between these proteins and the clinicopathological features in this study.

Material and Methods: Hematoxylin and eosin staining and immunohistochemical staining for CD80, CD86, and PD-L1 were evaluated for
clinical data, survival, prognosis, tumor location, malignant melanoma subtypes, tumor size, and prognostic findings.

Results: Higher survival rates were observed in patients with lower PD-L1 staining scores in the tumor. The 5-year survival was higher in patients
with CD80-positive and CD86-positive biopsies. Mortality was lower in superficial spreading melanoma and Lentigo maligna melanoma
types, whereas staining positivity of CD80 and CD86 was higher. Furthermore, a relationship between clinical stage and Breslow thickness
(<2mm/>2mm), tumor ulceration, lymph node metastasis, and CD80 and CD86 expression was also identified.

Conclusion: Our findings suggest that PD-L1, CD80, and CD86 expression are essential in malignant melanoma and could be used as prognostic

markers.
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INTRODUCTION

Malignant melanoma (MM) is a tumor with high immuno-
genicity due to tumor antigens (1). Because of this feature
of MM, treatment protocols are centered on immunothera-
peutic approaches, which include targets such as induction
of anti-tumor immune responses, modulation of tumor-
targeted immune reactions, and inhibition of immune con-
trol pathways (1).

Like many other tumors, tumor cells in MM inactivate the
immune system through various escape mechanisms (2).
The change in co-stimulatory receptors on dendritic cells
is one of these escape mechanisms. The two-signal model
proposes that activation of naive T cells requires both stim-
ulation of T cell receptor (TCR) by major histocompat-
ibility complex (MHC)-peptide molecules (signal 1) and

co-stimulation via co-stimulatory receptors and their cor-
responding ligands on antigen-presenting cells (APCs) (sig-
nal 2). In this pathway, the tumor reduces (downregulates)
the number of activating co-stimulatory receptors (CD28,
CD40, OX40, CD137) or increases (upregulates) the num-
ber of inhibitory surface receptors (LAG-3, CTLA4, B7-H3,
PD-1) in dendritic cells (1,3).

Programmed cell death receptor-1 (PD-1), a co-inhibitor,
is expressed in T, B, and some myeloid cells. PD-L1 and
PD-L2 are ligands expressed by various cells, including
tumor cells, monocyte-derived myeloid dendritic cells,
epithelial cells, and T and B cells (3-5). PD-L1/PD-1 inter-
actions inhibit T cell growth and cytokine production. Fur-
thermore, tumor cell PD-L1 can inhibit or cause apoptosis
of tumor-specific T cells (4).
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Immune T cells detect and respond to antigens presented
by MHC on antigen-presenting cells and tumor cells. Co-
activator signals are required for full activation of the T cell
response. T-cell activity is inhibited when B7 of antigen-
presenting cells (APC) binds to CTLA-4 of T-cells. B7
proteins are classified into two types: B7-1, also known as
CD80, and B7-2, also known as CD86. CD28 and CTLA-4
(CD152) proteins can interact with B7-1 and B7-2 (6).

Recent research has revealed that CD80 and CD86 have
both immunological (7,8) and non-immunological func-
tions (9,10) and that CTLA-4 can act as an inhibitor inde-
pendently of CD80 and CD86 (11). In addition, CD80 and
CD86 are also involved in anti-tumor immunity (12-14).

Although studies have shown the expression of CD80 and
CDS86 in tumor cells, the related studies are limited, and
their relationship with prognosis is unclear (2). As a result,
the goal of this study was to look at the expression rates
of CD80, CD86, and PD-L1 on paraffin sections from 80
malignant melanoma cases using immunohistochemis-
try, as well as to evaluate the possible correlation between
these proteins and clinical features like the stage, prognosis,
and survival, in order to see if these proteins can be used
as prognostic markers and to shed light on new treatment
modalities.

MATERIAL and METHODS

Between 2005 and 2015, 80 patients diagnosed with MM
were included in this study. The samples, of which 2 were
incisional biopsies and 75 were excisional biopsies, were
fixed in 10% buffered formalin, embedded in paraffin, cut
into 4 mm thick sections, and stained with hematoxylin
and eosin. A total of 3 consultation paraffin blocks were
cut into 4 mm thick sections and stained with hematoxy-
lin and eosin. In the presence of more than one block, we
chose the block with the highest tumor ratio. In addition,
demographic data such as age, gender, and clinical findings
were retrieved from the files using the hospital automation
system.

Immunohistochemical Examination

Four-micrometer-thick sections were cut from each
patient’s paraffin block. One of these sections was stained
with hematoxylin and eosin (HE), and the others were
immunohistochemically stained with antibodies against
CD80 (Anti-CD80 antibody [2A2], 1/800, Abcam, UK),
CD86 (Anti-CD86 antibody [EP1158Y], 1/800, Abcam,
UK), and PD-L1 (Anti-PD-L1 antibody [ABMA4E54],
1/1000, Abcam, UK). Two pathologists evaluated the
stained sections. (CIB, ECA) We included a third patholo-
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gist in the study if the two pathologists could not reach a
consensus about the diagnosis.

In this study, we developed a method of evaluating and
scoring inspired by studies by Florcken et al (2). Positive
staining for CD80 and CD86 in tumor cells was character-
ized by cytoplasmic and membranous staining (2). PD-L1
was considered as positive when complete or partial linear
membranous staining and nuclear staining were observed
in tumor cells and tumor-infiltrated lymphocytes. Ton-
sillar tissue sections were positive controls for all PD-LI,
CD80, and CD86 immunostainings (2,15,16).

We scored the staining intensity for CD80, CD86, and
PD-L1. A score of 0 indicated no staining, while a score of
+1 indicated weak staining. A score of +2 was for medium
staining, and a score of +3 was given for intense staining.
<10% positive staining of tumor cells was evaluated as 1
point, 10.1-50% positive staining as 2 points, and 50.1-
100% positive staining as 3 points. The staining value was
calculated by adding the staining percentage and intensity
values. The patients were divided into groups based on
their staining scores: those with a score of 0-4 and those
with 5-6. Cases in the study were also classified as positive
or negative for CD80 and CD86. The immunohistochemi-
cal staining results were evaluated based solely on the pres-
ence or absence of lymphocytic infiltration; however, no
assessments were made regarding whether the infiltration
was brisk or non-brisk.

Statistical Evaluation

Descriptive findings were presented as number and
percentage distributions for categorical variables, and
meanztstandard deviation for continuous variables.

The Pearson Chi-square test was used to compare categori-
cal variables. For survival analysis, survival probabilities
were first estimated with the Kaplan-Meier method and a
log-rank test was performed to see if there was a difference
between variable levels in terms of survival probabilities.

The University Institute of Health Sciences, Medical Sta-
tistics Consultancy Center used SPSS Package Program
v20 to conduct the statistical analysis for the study (IBM,
USA). Statistical significance was defined as p values less
than 0.05.

RESULTS
Clinicopathological Characteristics

The median age of the patients was 57 years (range: 25-89
years). Among the study group, the death rate was 46.8%
(n=22) in males, and 33.3% (n=11) in females, with no
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statistically significant difference between the two gen-
ders (p=0.256). Based on the World Health Organization’s
classification of malignant melanoma, we identified 18
melanocytic tumors in intermittently sun-exposed skin
(Superficial spreading melanoma), six melanocytic tumors
in chronically sun-exposed skin (5 Lentigo maligna mela-
noma +1 desmoplastic melanoma), 20 melanoma arising
at sun-shielded sites or without known etiological asso-
ciations with UV radiation exposure (19 acral lentiginous
melanoma and 1 balloon cell melanoma), and 36 nodular
melanoma (17).

The patients in the study had a median tumor size of 1.78
cm in diameter (min: 0.2 ¢cm, max: 7.6 cm), with 12.5%
(n=10) having tumors smaller than or equal to 0.6 cm in
diameter and 87.5% (n=70) having tumors larger than
0.6 cm in diameter. On the other hand, the patients in
the study were divided into two groups based on reticular
dermis invasion, Clark I-II, and Clark III-IV-V, with the
Clark level I-II group accounting for 11.3 % of all patients
(n=9). The Clark level III-IV-V group accounted for 88.7%
(n=71). The mean Breslow thickness in all patients was
3.6.£3.24 mm: 37.5% (n=30) having a Breslow thickness
of <2 mm, and 62.5% (n=50) having a Breslow thickness
of 22 mm. Ulceration was found in 37.5 % of the patients
(n=30). Regarding growth phases, 7.5 % of patients (n=6)
showed only the radial growth phase, while 92.5 % (n=74)
showed both the vertical/radial and vertical growth phases.
Lymphocytic infiltration was found in 58.8% (n=47) of
the patient samples examined. There was evidence of neu-
rotropism in 23.8% of the cases (n=19). Regression was seen
in 18.7% (n=15) of the patients, while lymph node metas-
tasis was seen in 20% (n=16). 51.2 % (n=41) of the patients
in the study were in Stages 1-2, while 48.8 % (n=39) were in
Stages 3-4. The patients’ mean follow-up period was 57.72
+ 30.32 months (min: 0; max: 121 months). The mortality
rate was 41.3% (n=33) during the follow-up period. Super-
ficial spreading melanoma and lentigo maligna melanoma
types, patients with Breslow thickness less than 2mm, the
group without tumor ulceration, those with only radial
growth phase, and clinical stage 1-2 all had lower mortality.

Clinicopathological Correlations with
Immunohistochemistry Results

Expression of PD-L1

As previously described, PD-L1 staining was assessed on
tumor cells and tumor-infiltrating lymphocytes (2). Tumor
cells had a low staining score (28/80) in 35% of the patients
and a high staining score (52/80) in 65% of the patients,
while tumor-infiltrating lymphocytes (TIL) had a low
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staining score (34/80) in 42.5% of the patients and a high
staining score (46/80) in 57.5% of the patients. Figure 1A-D
shows examples of low and high staining scores in tumors
and TIL. PD-L1 expression and staining score were high in
clinical stage 3-4 cases.

Patients with low PD-L1 staining in the tumor had a sig-
nificantly higher 5-year survival (Figure 2). However, no
significant relationship existed between the PD-L1 staining
levels in the lymphocytes and the 5-year survival (Figure 3).

Table I summarizes the relationships between PD-L1
expression levels and the clinical profiles of the patients.

Expression of CD80

CD80 expression (staining intensity) was detected in 45%
(36/80) of the patients (Table II). CD80 staining scores
(Figure 4A-B) ranged from 0 to 4 in 79% of the patients
(63/80) and from 5 to 6 in 21% of the patients (17/80).
Table III shows the correlations between CD80 expression
levels and the clinical patient profiles.

When CD80 expression was examined, it was significantly
higher in the superficial spreading melanoma and lentigo
maligna melanoma subtypes than in other subtypes.

CD80 staining scores were higher in superficial spreading
melanoma and lentigo maligna melanoma subtypes when
evaluating CD80 staining scores.

CD80 expression (staining intensity) and staining scores
were higher in patients with Breslow thickness below 2 mm.

The positivity for CD80 expression was higher in patients
who did not have tumor ulceration.

CD80 expression was found to be higher in cases of regres-
sion. CD80 expression was higher in patients who did not
have lymph node metastasis. CD80 expression and staining
scores were higher in clinical stage 1-2 cases. Cases with
positive CD80 expression had a significantly higher 5-year
survival rate (Figures 5 and 6).

CD86 expression

CD86 expression was found in 46.25% of the cases (37/80)
(Table II). CD86 staining (Figure 4C-D) scores ranged
from 0 to 4 points (64/80) in 80% of the patients and from
5 to 6 points in 20% (16/80).

Table IV shows the correlations between CD86 expression
levels and the clinical profiles of the patients. When CD86
expression was examined, it was significantly higher in
superficial spreading melanoma and lentigo maligna mela-
noma than in other subtypes.
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CD86 expression and a higher CD86 staining intensity
score were found in patients with a Breslow thickness of
less than 2mm.

CD86 expression was significantly higher in tumors that
did not have ulceration. The expression of CD86 was high-
er in patients who did not have lymph node metastasis.

CD86 expression and CD86 staining scores were signifi-
cantly higher in pathological Stages 1-2 cases.

While patients with positive CD86 expression had a signifi-
cantly higher 5-year survival rate, there was no correlation
between staining score and survival (Figure 7,8).

Turkish Journal of Pathology

The simultaneous presence of CD80 and CD86 positivity
or negativity was found to be significantly higher (there
was concurrent CD86 expression in cases with CD80
expression or absent CD86 expression in cases without
CDB80 expression).

DISCUSSION

Malignant melanoma is a highly immunogenic tumor
and its progression, treatment, and prognosis are directly
related to this feature (1). Antagonistic monoclonal anti-
bodies against CTLA-4 and PD-1 have been introduced for
immune checkpoint blockade. These agents’ anti-tumor

Figure 1: A) Strong membranous and nuclear immunohistochemical PD-L1 staining in tumor cells (PD-L1x400), B) Strong
immunohistochemical PD-L1 staining in lymphocytes, negative staining in spindle tumor cells (x200), C) Membranous and
nuclear immunohistochemical PD-L1 staining in tumor cells, negative staining in lymphocytes (PD-L1x400), D) Weak nuclear
immunohistochemical PD-LI staining in tumor cells, strong positive staining in lymphocytes (PD-L1x400).
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Table I: The correlations between PD-L1 expression level and clinical patient profiles.

PD-L1 Staining Score in Tumor PD-L1 Staining Score in Lymphocytes
0-4 points 5-6 points *p 0-4 points 5-6 points p
Number % Number % Value Number % Number % Vvalue
Women 11 33.3 22 66.7 15 455 18 54.5
Gender 0.793 0.654
Men 17 36.2 30 63.8 19 40.4 28 59.6
Age (mean+S.D.) 56.71+18.94 57.88+14.37 0.445 56.26+17.55 58.36+£14.9 0.709
Tumor size (mean+S.D.) 1.77+0.86 1.79+1.24 0.622 1.82+0.85 1.76+1.29 0.307
Tand II 5 55.6 4 44 .4 5 55.6 4 44 .4
Clark Level 0.265 0.484
IIL IV and V 23 324 48 67.6 29 40.8 42 59.2
Below 2mm 12 40 18 60 13 433 17 56.7
Breslow 0.486 0.907
thickness Over 2mm 16 32 34 68 21 42 29 58
No 19 38 31 62 19 38 31 62
Ulceration 0.468 0.293
Yes 9 30 21 70 15 50 15 50
Radial 1 16.7 5 83.3 1 16.7 5 83.3
Growth Phase 0.659 0.233
Vertical or Radial+vertical 27 36.5 47 63.5 33 44.6 41 55.4
ic No 5 23.8 16 76.2 8 38.1 13 61.9
Lymphocytic 0211 0.634
Infiltration  Yes 23 39 36 61 26 44.1 33 55.9
Stages 1-2 21 51.2 20 48.8 21 51.2 20 48.8
Clinical Stage 0.002 0.106
Stages 3-4 7 17.9 32 82.1 13 33.3 26 66.7
No 22 344 42 65.6 26 40.6 38 59.4
Lymph node 0.815 0.497
metastasis Yes 6 37.5 10 62.5 8 50 8 50
No 22 36.1 39 63.9 26 42.6 35 57.4
Neurotropism 0.72 0.968
Yes 6 31.6 13 68.4 8 42.1 11 57.9
) No 22 33.8 43 66.2 26 40 39 60
Regression 0.652 0.346
Yes 6 40 9 60 8 53.3 7 46.7
*Pearson-chi square test
PDL-1 staining PDL-1 staining scores
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Figure 2: Survival plot according to PD-L1 staining scores in the Figure 3: Survival plot according to PD-LI staining scores in
tumor. lymphocytes.
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activities have been demonstrated in Phase I, II, and III
studies, with CTLA-4 and PD-L1 standing out as the pri-
mary molecules targeted by immunotherapy modalities
results (2).

Although most studies on the inhibitory or stimulatory
effects of signal-2 in the formation of the immune response
focus on the two molecules mentioned above, the results

Table II: CD80 and CD86 expressions.

CD86
Positive (n) Negative (n) Total (n)
- Positive 35 1 36
2 Negative 2 4 44
© Total 37 43 80

Turkish Journal of Pathology

of the CD80/CD86-CD28 interaction on immune modula-
tion are also known.

Our retrospective clinical study investigated the associa-
tion between CD80, CD86, and PD-LI expression, tumor
characteristics, prognostic factors, and survival in cutane-
ous malignant melanoma.

In the patients enrolled in our study, no significant rela-
tionship was found between the tumor size and Clark level,
as well as the CD80, CD86, and PD-L1 expression levels.
However, it has been suggested that the immune response
to the tumor effects the vertical growth phase rather than
the radial growth phase because the mortality rate is high
in patients with a Breslow thickness of 2 mm or more, and
the expression of CD80 and CD86 is significantly lower in
these cases.

Figure 4: A) Strong membranous immunohistochemical CD80 staining in tumor cells (CD80 x200), B) Weak membranous
immunohistochemical CD80 staining in tumor cells, (CD80 x200), C) Strong membranous immunohistochemical CD86 staining in
tumor cells (CD86 x400), D) Weak membranous immunohistochemical CD86 staining in tumor cells (CD86 x400).

Vol. 40, No. 1, 2024; Page 16-26
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Table III: The correlations between CD80 expression level and clinical patient profiles.

CD80 Expression CD80 Staining Score
No Yes *p 0 - 4 points 5-6 points p
Number % Number % Vvalue Number % Number %  Vvalue
Women 17 51.5 16 48.5 25 75.8 8 24.2
Gender 0.6 0.584
Men 27 57.4 20 42.6 38 80.9 9 19.1
Age (mean+S.D.) 56.69+15.26 58.55+17.03  0.588  57.39+15.18 57.6%£19.29 0.934
Tumor size (mean+S.D.) 1.9+1.32 1.65%0.80 0.568 1.83%1.16 1.63+0.95 0.545
Tand II 23 33.3 6 66.7 6 66.7 3 333
Clark Level 0.286 0.392
IIL IV and V 3 57.7 30 42.3 57 80.3 14 19.7
Below 2mm 41 333 20 66.7 19 63.3 11 36.7
Breslow 0.003 0.009
thickness Over 2mm 10 68 16 44 88 6 12
) No 34 40 30 60 36 72 14 28
Ulceration 0.0001 0.089
Yes 20 80 6 20 27 920 3 10
Radial 24 16.7 83.3 5 83.3 1 16.7
Growth Phase 0.085 1
Vertical or Radial+vertical 1 58.1 31 419 58 78.4 16 21.6
i No 43 52.4 10 47.6 14 66.7 7 333
Lymphc?cytlc 0.779 0,13
Infiltration Yes 11 55.9 26 44.1 49 83.1 10 16.9
. Stages 1-2 33 26.8 30 73.2 28 68.3 13 31.7
Clinical Stage <0.001 0.028
Stages 3-4 11 84.6 6 15.4 35 89.7 4 10.3
No 31 48.4 33 51.6 47 73.4 17 26.6
Lymph node 0.024 0.018
metastasis Yes 13 81.2 3 18.8 16 100 0
] No 32 52.5 29 47.5 49 80.3 12 19.7
Neurotropism 0.413 0.534
Yes 12 63.2 7 36.8 14 73.7 5 26.3
) No 32 49.2 33 50.8 51 78.5 14 21.5
Regression 0.030 1
Yes 12 80 3 20 12 80 3 20
*Pearson-chi square test
CD80 staining
positivity CD80 staining scores
107 ) negative 107 _110-4 points
P + meaathe-cencorad e e E—
0,84 ’ 0,84 - ’
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Figure 5: Survival plot according to CD80 staining positivity.
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Figure 6: Survival plot according to CD80 staining scores.
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Table IV: The correlations between CD86 expression level and clinical patient profiles.

CD86 Expression CD86 Staining Score
No Yes *p 0 - 4 points 5-6 points p
Number % Number %  value Number % Number %  value
Women 18 54.5 15 45.5 26 78.8 7 21.2
Gender 0.985 0.82
Men 25 53.2 22 46.8 38 80.9 9 19.1
Age (mean+S.D.) 56.44+14.60 58.67+17.63  0.537  55.81+15.64 64.12+16.22  0.063
Tumor size (mean+S.D.) 1.86+1.33 1.69+0.82 0.911 1.77+1.18 1.86+0.86 0.43
Iand II 4 444 5 55.6 5 55.6 4 444
Clark Level 0.726 0.073
I, IVand V 39 54.9 32 45.1 59 83.1 12 16.9
Below 2mm 11 36.7 19 63.3 20 66.7 10 33.3
Breslow 0.018 0.021
thickness Over 2mm 32 64 18 36 44 88 6 12
No 21 42 29 58 39 78 11 22
Ulceration 0.007 0.564
Yes 22 73.3 8 26.7 25 83.3 5 16.7
Radial 1 16.7 83.3 5 83.3 1 16.7
Growth Phase - - - 0.058 1
Vertical or Radial+vertical ~ 42 56.8 32 43.2 59 79.7 15 20.3
ic No 12 57.1 9 42.9 17 81 4 19
Lymphocytic 0.717 1
Infiltration  Yes 31 525 28 475 47 797 12 203
o Stages 1-2 12 29.3 29 70.7 29 70.7 12 29.3
Clinical Stage 0.0001 0.034
Stages 3-4 31 79.5 8 20.5 35 89.7 4 10.3
No 30 46.9 34 53.1 48 75 16 25
Lymph node 0.014 0.032
metastasis  Yes 13 81.2 3 18.8 16 100 0 0
~ No 32 52.5 29 47.5 50 82 11 18
Neurotropism 0.678 0.514
Yes 11 57.9 8 42.1 14 73.7 26.3
) No 18 54.5 15 45.5 26 78.8 21.2
Regression 0.15 1
es 25 53.2 22 46.8 38 80.9 19.1
*Pearson-chi square test
CD86 staining
positivity CD86 staining scores
10 & 04 points
E ot pomsa-sonsrsa
OIB- i 1~ positive-cencored 0.8- s
N 3 o5
7] 2
2 a
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Figure 7: Survival plot according to CD86 staining positivity. Figure 8: Survival plot according to CD86 staining scores.
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There was no statistically significant relationship between
PD-L1 staining intensity and Breslow thickness. However,
the Breslow thickness was significantly higher in patients
with strong PD-L1 expression compared to those with weak
expression in Hino and colleagues’ study (15). In addition,
PD-L1 expression was also associated with vertical growth
pattern, Clark level status, and lymph node metastasis but
not with age, sex, or histologic subtype in the same study
(15).

Hino and colleagues found no link between ulceration and
PD-L1 expression, and Massi and colleagues found ulcera-
tion to be a poor predictor of survival. Their findings were
consistent with ours (15,16).

Our study discovered no link between lymphocytic infiltra-
tion and mortality, nor between CD80, CD86, and PD-L1
expression and lymphocytic infiltration. Consistent with
our findings, Massi and colleagues reported no relationship
between lymphocytic infiltration and PD-L1 expression. In
addition, no significant relationship between lymphocytic
infiltration and survival was found in the reports of Gadiot
and colleagues (16,18).

PD-L1 expression has been identified in melanoma, ovar-
ian tumors, lung tumors, renal cell tumors, urothelial
tumors, squamous cell carcinomas of the head and neck,
esophageal tumors, cervical tumors, breast tumors, pan-
creatic tumors, stomach tumors, Wilms tumors, and glio-
blastoma, as well as infiltrating lymphocytes (15,19-30).
The literature has no consensus regarding the relationship
between membranous expression and survival. While sev-
eral studies have found PD-L1 expression in tumors to be
statistically significantly associated with poor prognosis
and survival (16,19,31-36), some studies show the opposite
(18,24,29).

Similar to previous research suggesting that PD-L1 in
tumor cells can be used as a poor prognostic marker based
on the presence or absence of staining, we found that strong
staining of PD-L1 in tumor tissue indicated poor progno-
sis and survival. However, this was not found with PD-L1
expression in TIL. There is little evidence in the literature
to support the use of CD80 and CD86 immunohistochem-
istry in tumor immunity and prognosis. While most rodent
tumors have been reported to lack tumor expression of
CD80 and CD86 (37,38), molecular, immunohistochemi-
cal, and flow cytometry studies have revealed the presence
of CD80 and CD86 in tumor cells in some human tumor
cells (39-41).
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PD-L1 expression in tumor cells and lymphocytes was
associated with a poor prognosis in a study evaluating the
expression of CD80, CD86, and PD-L1 in both the tumor
and lymphocytes in renal cell tumor cases in the literature,
whereas CD80 and CD86 expressions were not correlated
with the prognosis (2). In support of these reports, publi-
cations indicate that CD80 and CD86 expression in mela-
noma patients does not effect the prognosis (42).

CD80 and CD86 expression on the cell surface was signifi-
cantly positive in cases with Breslow thickness less than
2mm, no ulceration on the tumor surface, clinical stage
I-1I, and no lymph node metastasis in our study. Further-
more, CD80 and CD86 positivity was found to indicate a
favorable prognosis.

When analyzed, only CD80 positivity and the presence of
regression had a significant relationship. The failure to see
any significant relationship for CD86 positivity is likely due
to a small sample size.

Histologic subtype analysis revealed that CD80 and CD86
expression was significantly higher in superficial spreading
melanoma and lentigo maligna melanoma.

Based on our findings, we recommend using PD-LI,
expressed in tumor tissue, as a prognostic marker in cases
of malignant melanoma, with a high PD-L1 staining score
in the tumor indicating a poor prognosis and determining
the indications for the patient’s clinical management and
immunotherapy. CD80 and CD86 expressions and high
staining scores were statistically significant predictors of a
good prognosis in our study’s survival analysis. As a result,
CD80 and CD86 immunohistochemical markers predict
the prognosis of malignant melanoma cases.

Conflict of Interest
No conflict of interest.

Funding
Akdeniz University Scientific Research Projects Unit (Project
number: TTU-2017-954).

Authorship Contributions

Concept: ECA, ICB, Design: ECA, ICB, Data collection or processing:
ECA, ICB, BU, OO, Analysis or Interpretation: ECA, ICB, Literature
search: ECA, Writing: ECA, Approval: ECA, ICB, BU, OO.

Vol. 40, No. 1, 2024; Page 16-26



COBANKENT AYTEKIN E et al: New Prognostic Markers in Malignant Melanoma

10.

11.

12.

13.

REFERENCES

Passarelli A, Mannavola E Stucci LS, Tucci M, Silvestris F
Immune system and melanoma biology: A balance between
immunosurveillance and immune escape. Oncotarget.
2017;8:106132-42.

Florcken A, Johannsen M, Nguyen-Hoai T, Gerhardt A,
Miller K, Dorken B, Pezzutto A, Westermann J, Johrens K.
Immunomodulatory molecules in renal cell cancer: CD80 and
CD86 are expressed on tumor cells. Int J Clin Exp Pathol 2017;10:
1443-54.

Freeman GJ, Long AJ, Iwai Y, Bourque K, Chernova T, Nishimura
H, Fitz L], Malenkovich N, Okazaki T, Byrne MC. Engagement
of the PD-1 immunoinhibitory receptor by a novel B7 family
member leads to negative regulation of lymphocyte activation. J
Exp Med. 2000;192:1027-34.

Latchman Y, Wood CR, Chernova T, Chaudhary D, Borde
M, Chernova I, Iwai Y, Long AJ, Brown JA, Nunes R. PD-L2
is a second ligand for PD-1 and inhibits T cell activation. Nat
Immunol. 2001;2:261-8.

Chen R, Ganesan A, Okoye I, Arutyunova E, Elahi S, Lemieux
MJ, Barakat K. Targeting B7-1 in immunotherapy. Med Res Rev.
2020;40:654-82.

Sharpe AH, Freeman GJ. The B7-CD28 superfamily. Nat Rev
Immunol. 2002;2:116-26.

Tang Q, Henriksen KJ, Boden EK, Tooley AJ, Ye J, Subudhi SK,
Zheng XX, Strom TB, Bluestone JA. Cutting edge: CD28 controls
peripheral homeostasis of CD4+CD25+ regulatory T cells. J
Immunol. 2003;171:3348-52.

Taylor PA, Lees CJ, Fournier S, Allison JP, Sharpe AH, Blazar
BR. B7 expression on T cells down-regulates immune responses
through CTLA-4 ligation via T-T interactions [corrections]. J
Immunol. 2004;172:34-9.

Reiser J, von Gersdorff G, Loos M, Oh J, Asanuma K, Giardino L,
Rastaldi MP, Calvaresi N, Watanabe H, Schwarz K, Faul C, Kretzler
M, Davidson A, Sugimoto H, Kalluri R, Sharpe AH, Kreidberg
JA, Mundel P. Induction of B7-1 in podocytes is associated with
nephrotic syndrome. J Clin Invest. 2004;113:1390-7.

Short JJ, Pereboev AV, Kawakami Y, Vasu C, Holterman M],
Curiel DT. Adenovirus serotype 3 utilizes CD80 (B7.1) and CD86
(B7.2) as cellular attachment receptors. Virology. 2004;322:349-
59.

Vijayakrishnan L, Slavik JM, Illés Z, Greenwald RJ, Rainbow
D, Greve B, Peterson LB, Hafler DA, Freeman GJ, Sharpe AH,
Wicker LS, Kuchroo VK. An autoimmune disease-associated
CTLA-4 splice variant lacking the B7 binding domain signals
negatively in T cells. Immunity. 2004;20:563-75.

Li Y, McGowan P, Hellstrom I, Hellstrom KE, Chen L.
Costimulation of tumor-reactive CD4+ and CD8+ T lymphocytes
by B7, a natural ligand for CD28, can be used to treat established
mouse melanoma. ] Immunol. 1994;153:421-8.

Baskar S, Ostrand-Rosenberg S, Nabavi N, Nadler LM, Freeman
GJ, Glimcher LH. Constitutive expression of B7 restores
immunogenicity of tumor cells expressing truncated major
histocompatibility complex class IT molecules. Proc Natl Acad Sci
U S A. 1993;90:5687-90.

Vol. 40, No. 1, 2024; Page 16-26

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Turkish Journal of Pathology

Chen L, Linsley PS, Hellstrom KE. Costimulation of T cells for
tumor immunity. Immunol Today. 1993;14:483-6.

Hino R, Kabashima K, Kato Y, Yagi H, Nakamura M, Honjo T,
Okazaki T, Tokura Y. Tumor cell expression of programmed cell
death-1 ligand 1 is a prognostic factor for malignant melanoma.
Cancer. 2010;116:1757-66.

Massi D, Brusa D, Merelli B, Ciano M, Audrito V, Serra S,
Buonincontri R, Baroni G, Nassini R, Minocci D, Cattaneo L,
Tamborini E, Carobbio A, Rulli E, Deaglio S, Mandala M. PD-L1
marks a subset of melanomas with a shorter overall survival and
distinct genetic and morphological characteristics. Ann Oncol.
2014;25:2433-42.

Elder DE, Massi D, Scolyer RA, Willemze R. WHO classification
of skin tumours. 4 ed, International Agency for Research on
Cancer, IARC, 2018.

Gadiot ], Hooijkaas AI, Kaiser AD, van Tinteren H, van Boven H,
Blank C. Overall survival and PD-L1 expression in metastasized
malignant melanoma. Cancer. 2011;117:2192-201.

Wu C, Zhu Y, Jiang J, Zhao J, Zhang XG, Xu N.
Immunohistochemical localization of programmed death-1
ligand-1 (PD-L1) in gastric carcinoma and its clinical significance.
Acta Histochem. 2006;108:19-24.

Wintterle S, Schreiner B, Mitsdoerffer M, Schneider D, Chen L,
Meyermann R, Weller M, Wiendl H. Expression of the B7-related
molecule B7-HI by glioma cells: A potential mechanism of
immune paralysis. Cancer Res. 2003;63:7462-7.

Routh JC, Ashley RA, Sebo TJ, Lohse CM, Husmann DA, Kramer
SA, Kwon ED. B7-H1 expression in Wilms tumor: Correlation
with tumor biology and disease recurrence. ] Urol. 2008;179:1954-
9; discussion 1959-60.

Nomi T, Sho M, Akahori T, Hamada K, Kubo A, Kanehiro H,
Nakamura S, Enomoto K, Yagita H, Azuma M, Nakajima
Y. Clinical significance and therapeutic potential of the
programmed death-1 ligand/programmed death-1 pathway in
human pancreatic cancer. Clin Cancer Res. 2007;13:2151-7.

Ghebeh H, Mohammed S, Al-Omair A, Qattan A, Lehe C,
Al-Qudaihi G, Elkum N, Alshabanah M, Bin Amer S, Tulbah
A, Ajarim D, Al-Tweigeri T, Dermime S. The B7-H1 (PD-L1)
T lymphocyte-inhibitory molecule is expressed in breast cancer
patients with infiltrating ductal carcinoma: Correlation with
important high-risk prognostic factors. Neoplasia. 2006;8:190-8.

Karim R, Jordanova ES, Piersma SJ, Kenter GG, Chen L, Boer JM,
Melief CJ, van der Burg SH. Tumor-expressed B7-H1 and B7-DC
in relation to PD-1+ T-cell infiltration and survival of patients
with cervical carcinoma. Clin Cancer Res. 2009;15:6341-7.

Ohigashi Y, Sho M, Yamada Y, Tsurui Y, Hamada K, Ikeda N,
Mizuno T, Yoriki R, Kashizuka H, Yane K, Tsushima E Otsuki
N, Yagita H, Azuma M, Nakajima Y. Clinical significance
of programmed death-1 ligand-1 and programmed death-1
ligand-2 expression in human esophageal cancer. Clin Cancer
Res. 2005;11:2947-53.

Lyford-Pike S, Peng S, Young GD, Taube JM, Westra WH,
Akpeng B, Bruno TC, Richmon JD, Wang H, Bishop JA, Chen
L, Drake CG, Topalian SL, Pardoll DM, Pai SI. Evidence for a
role of the PD-1:PD-LI pathway in immune resistance of HPV-
associated head and neck squamous cell carcinoma. Cancer Res.
2013;73:1733-41.

25



Turkish Journal of Pathology

27.

28.

29.

30.

31.

32.

33.

34.

26

Strome SE, Dong H, Tamura H, Voss SG, Flies DB, Tamada
K, Salomao D, Cheville ], Hirano F, Lin W, Kasperbauer JL,
Ballman KV, Chen L. B7-H1 blockade augments adoptive T-cell
immunotherapy for squamous cell carcinoma. Cancer Res.
2003;63:6501-5.

Nakanishi J, Wada Y, Matsumoto K, Azuma M, Kikuchi K, Ueda
S. Overexpression of B7-H1 (PD-L1) significantly associates with
tumor grade and postoperative prognosis in human urothelial
cancers. Cancer Immunol Immunother. 2007;56:1173-82.

Konishi J, Yamazaki K, Azuma M, Kinoshita I, Dosaka-Akita H,
Nishimura M. B7-H1 expression on non-small cell lung cancer
cells and its relationship with tumor-infiltrating lymphocytes and
their PD-1 expression. Clin Cancer Res. 2004;10:5094-100.

Hamanishi J, Mandai M, Iwasaki M, Okazaki T, Tanaka Y,
Yamaguchi K, Higuchi T, Yagi H, Takakura K, Minato N, Honjo T,
Fujii S. Programmed cell death 1 ligand 1 and tumor-infiltrating
CD8+ T lymphocytes are prognostic factors of human ovarian
cancer. Proc Natl Acad Sci U S A. 2007;104:3360-5.

Abbas M, Steffens S, Bellut M, Eggers H, Gro8hennig A, Becker
JU, Wegener G, Schrader AJ, Griinwald V, Ivanyi P. Intratumoral
expression of programmed death ligand 1 (PD-L1) in patients
with clear cell renal cell carcinoma (ccRCC). Med Oncol.
2016;33:80.

Muenst S, Schaerli AR, Gao E Dister S, Trella E, Droeser RA,
Muraro MG, Zajac P, Zanetti R, Gillanders WE, Weber WP,
Soysal SD. Expression of programmed death ligand 1 (PD-L1) is
associated with poor prognosis in human breast cancer. Breast
Cancer Res Treat. 2014;146:15-24.

Kim JR, Moon Y], Kwon KS, Bae JS, Wagle S, Kim KM, Park
HS, Lee H, Moon WS, Chung MJ, Kang M]J, Jang KY. Tumor
infiltrating PD1-positive lymphocytes and the expression of
PD-L1 predict poor prognosis of soft tissue sarcomas. PLoS One.
2013;8:e82870.

Abbas M, Steffens S, Bellut M, Becker JU, Grofshennig A, Eggers
H, Wegener G, Kuczyk MA, Kreipe HH, Griinwald V, Schrader
AJ, Ivanyi P. Do programmed death 1 (PD-1) and its ligand (PD-
L1) play a role in patients with non-clear cell renal cell carcinoma?
Med Oncol. 2016;33:59.

COBANKENT AYTEKIN E et al: New Prognostic Markers in Malignant Melanoma

35.

36.

37.

38.

39.

40.

41.

42.

Maine CJ, Aziz NH, Chatterjee J, Hayford C, Brewig N, Whilding
L, George AJ, Ghaem-Maghami S. Programmed death ligand-1
over-expression correlates with malignancy and contributes
to immune regulation in ovarian cancer. Cancer Immunol
Immunother. 2014;63:215-24.

Tacovelli R, Nole E Verri E, Renne G, Paglino C, Santoni M, Cossu
Rocca M, Giglione P, Aurilio G, Cullura D, Cascinu S, Porta C.
Prognostic Role of PD-L1 Expression in Renal Cell Carcinoma. A
Systematic Review and Meta-Analysis. Target Oncol. 2016;11:143-
8.

de Vos L, Griinwald I, Bawden EG, Dietrich J, Scheckenbach K,
Wiek C, Zarbl R, Bootz E, Landsberg J, Dietrich D. The landscape
of CD28, CD80, CD86, CTLA4, and ICOS DNA methylation
in head and neck squamous cell carcinomas. Epigenetics.
2020;15:1195-212.

Chen L, McGowan P, Ashe S, Johnston J, Li Y, Hellstrom I,
Hellstrom KE. Tumor immunogenicity determines the effect
of B7 costimulation on T cell-mediated tumor immunity. ] Exp
Med. 1994;179:523-32.

Fang J, Chen E, Liu D, Gu F, Chen Z, Wang Y. Prognostic value
of immune checkpoint molecules in breast cancer. Biosci Rep.
2020;40:BSR20201054.

Denfeld RW, Dietrich A, Wuttig C, Tanczos E, Weiss JM,
Vanscheidt W, Schopf E, Simon JC. In situ expression of B7
and CD28 receptor families in human malignant melanoma:
Relevance for T-cell-mediated anti-tumor immunity. Int ] Cancer.
1995;62:259-65.

Chang CS, Chang JH, Hsu NC, Lin HY, Chung CY. Expression of
CD80 and CD86 costimulatory molecules are potential markers
for better survival in nasopharyngeal carcinoma. BMC Cancer.
2007;7:88.

Hersey P, Si Z, Smith MJ, Thomas WD. Expression of the
co-stimulatory molecule B7 on melanoma cells. Int J Cancer.
1994;58:527-32.

Vol. 40, No. 1, 2024; Page 16-26



