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Abstract

Aim: The present study aims to determine the p16 and
CD117 expression profiles of melanocytic lesions to
investigate immune profiles that may facilitate
differential diagnosis of melanoma from benign or
potential precursor melanocytic lesions.

Materials and Methods: Immunohistochemistry for
pl6 and CD117 was applied in a total of 81 cases with
melanocytic lesions.

Results: A significant loss of pl6 expression was
found in melanoma cases compared to benign and
precursor melanocytic lesions (p<0.05). Moreover, a
significant loss of pl6 expression was also noted in
cases of dysplastic nevus compared to those with
intradermal nevus (p<0.01). While no CD117
expression was observed in intradermal nevi, high-
level expression was seen in cases with Spitz nevus,
blue nevus, invasive melanoma and dysplastic nevus
(p<0.01).

Conclusion: We believe using pl6 and CD117
together may provide an important marker combination
to aid in distinguishing melanoma from benign lesions
and benign lesions from potential precursor
melanocytic lesions.

Keywords: Melanocytic tumors;
Immunohistochemistry; P16; CD117.

Oz

Amag: Bu calisgmada melanositik lezyonlarin pl6 ve
CD117 ekspresyon profillerini belirleyerek,
melanomun diger benign ya da potansiyel prekiirsor
melanositik lezyonlardan ayirict tanisini  yapmayi
kolaylagtiracak ~ immiin  profillerini  saptamayi
amagladik.

Gere¢ ve Yontem: Seksen bir melanositik lezyon
olgusuna immiinohistokimya ile pl6é ve CD117
uygulandi.

Bulgular: Melanom olgularinda diger benign ve
prekiirsor melanositik lezyonlara kiyasla anlamli olarak
pl6 ekpresyon kaybt mevcuttur(p<0.05). Ayrica
displastik neviis olgularinda da intradermal neviis
olgularima gore anlamh olarak pl6 ekspresyonunda
kayip mevcuttur (p<0.01). CD117 ise intradermal
neviislerde eksprese olmaz iken, spitz neviis, blue
neviis, invaziv melanom ve displastik neviislerde ise
yiiksek oranda ekspresyon mevcuttur (p<0.01).

Sonu¢: pl6 ve CDI117 belirteglerinin  birlikte
kullanildigi zaman, melanomlar1 benign lezyonlardan
ve benign lezyonlar1 potansiyel prekiirsér melanositik
lezyonlardan ayirimda 6nemli belirtegler olarak katki
saglayacagini diislinmekteyiz.

Anahtar Kelimeler: Melanositik timor;
Immiinohistokimya; P16; CD117.
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p16 and CD117 in melanocytic neoplasms.

Introduction

Cutaneous melanocytic tumors constitute a
broad spectrum of tumors with highly
heterogeneous prognosis and morphological
appearance. The distinction between
precursor malignant lesions and benign nevus
types proves to be challenging due to the
heterogeneous morphology.! Melanoma is a
cutaneous neoplasm associated with high
mortality. Although surgical resection may be
curative in early stages, high rates of local
recurrence and metastasis are observed
despite chemotherapy and immunotherapy.?
Accurate recognition of primary melanoma is
of critical importance for treatment
management.  Unfortunately,  differential
diagnosis is often challenging with the use of
standard histological criteria and distinction
of melanoma from chronically inflamed
nevus, Spitz nevus and dysplastic/atypical
nevus may even be impossible in some
patients.>#

Although genetic studies have led to the
development of a modern morphogenetic
classification, it is not deemed practical for
routine use in everyday practice. Diagnostic
molecular tests are either not used or only
used in the most challenging and critical cases
owing to the fact that these techniques require
a molecular pathology lab and experienced
pathologists to interpret the findings in
addition to being costly tests with long
turnaround time®. Convenient techniques such
as immunohistochemistry (IHC) are widely
used appropriate diagnostic tools in first-line
setting.? IHC is the most common adjunct test
pathologists use to distinguish between
benign and malignant melanocytic lesions.
Although immune markers such as S100,
HMB45, Melan-A, Sox-10 are broadly used
in the differential diagnosis of melanocytic
lesions, there is no single immune marker or
panel to establish differential diagnosis with
absolute precision.®

The tumor suppressor protein, pl6, is the
gene product of CDKN2A and has been
characterized as one of the proteins that
regulate the G1/S checkpoint of the cell cycle
and functions as an important effector.® The
role of pl6 appears to be of great importance
in cell aging, particularly in melanocytes, and
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aging is thought to be involved in tumor
formation or progression of melanoma.” In
vitro cell culture studies further support this
notion. Analyses of human melanocytes have
revealed that cells depleted of pl6 have
enhanced proliferation and an extended
replicative lifespan in the presence of
replication-associated DNA damage.® Studies
that combined cell aging and its effects on
melanoma have revealed presence of
CDKN2A when analyzing the genetics of
familial melanoma and found that a limited
number of uncontrolled melanoma cases also
had a p16 mutation.® The observation of
germline mutations in cases of melanoma has
led to the application of p16 IHC marker in
melanoma cases.®

C-KIT (CD117) is a transmembrane
tyrosine kinase that plays a physiological role
in the development of various cell types such
as hematopoietic cells, breast epithelium,
germ cells and melanocytes.'®* Changes in
CD117 expression are known to play a key
role in tumor cell growth, proliferation and
metastasis in several types of neoplasms
including gastrointestinal stromal tumors
(GIST), germ cell tumors and mastocytosis.
Therefore, oncogenic mutations in KIT have
become a focus of studies on melanoma and
melanocyte transformation in recent years.'>*3
C-KIT has an important role in the
pathogenesis of melanoma, especially in acral
and mucosal melanoma.'**® Relevant studies
have reported the frequency of C-KIT
mutations as 1-7% in melanomas.®’

The present study aims to determine the
plé and CD117 expression profiles in
different melanocytic lesions classified as
benign/precursor and malignant and identify
immune profiles that may aid in the
differential diagnosis of melanoma with poor
prognosis and survival from benign or
potential precursor melanocytic lesions.

Materials and Methods
The type and sample of the research

This retrospective study included a total of
81 melanocytic lesions diagnosed in 2012-
2019, including 27 benign nevi, 12 blue nevi,
five Spitz nevi, 17 dysplastic nevi and 20
cases of primary invasive malignant
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melanoma. While all malignant melanoma,
spitz nevus and blue nevus cases from 7 years
in our archive were included in the study,
randomly selected cases of benign nevus and
dysplastic nevus were included in the study.
Since the number of cases of benign and
dysplastic nevi in 7 years was large, the cases
were randomly selected with the number of
cases similar to the other cases. The patients’
paraffin-embedded blocks were retrieved
from the archive and eligible blocks of lesions
were selected.

Sections of 4-micron thickness were
obtained from 81 formalin-fixed, paraffin-
embedded tissues for IHC analysis and
positive-charged microscope slides were used
to avoid tissue shedding. The sections were
allowed in an incubator at 60°C for an hour
and deparaffinized with xylene for 15
minutes. The samples were hydrated through
descending-grade series of alcohol and
washed in distilled water. Samples were then
introduced to a BenchMark XT device.
Antibodies for pl6 (ABM, 1:100) and
CD117(Ventana, RTU) were applied and
staining was performed. The samples stained
in the automated staining device were covered
using fluid-based covering material. Results
were evaluated with an Olympus CX41 light
microscope.

Analysis of data

For each case, both H&E (hematoxylin-
eosin) and IHC slides were analyzed by two
pathologists concurrently. Only nuclear
staining was accepted positive during the
evaluation of pl6 staining pattern. The pl6
staining was scored as follows: 3 (>50%
positive cells), 2 (11-50% positive cells), 1
(1-10% positive cells), 0 (0% positive cells).t

CD117 immunostaining was graded with a
semiquantitative approach as follows: 0 (no
staining), 1+ (1-10% staining), 2+ (11-29%
staining), 3+ (30-50% staining) or 4+ (>50%
staining).!! CD117 staining pattern was
assessed both in the cytoplasm and the
cytoplasmic membrane.

Statistical method

Patient demographics and data were
analyzed using the SPSS 24 program.
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Variables were expressed as frequency,
percentage, mean (arithmetic mean, median),
standard deviation (min-max), tables and
graphs. ANOVA was used to compare the
variables between diagnostic groups. p<0.05
was considered statistically significant.

Ethics committee approval

The study was approved by the Non-
Interventional ~ Clinical ~ Trials  Ethics
Committee (Decision no 2020.116.05.17).
The research has been prepared in accordance
with the Declaration of Helsinki Principles.

Results

Mean age of the 81 patients was 40.4 years
(min: 8, max: 93). There were a total of 81
patients including 27 with intradermal nevus
(33.3%), 20 with primary malignant
melanoma (24.7%), 17 with dysplastic nevus
(21%), 12 with blue nevus (14.8%) and five
with Spitz nevus (6.2%). Three of the
displastic nevi cases had mild, three of had
severe atypia and others had moderate atypia.
Although dysplastic nevi were divided into
groups as mild, moderate and severe, all of
them were considered as a single group when
evaluating the staining results. The difference
in plé and CD117 staining between all
melanocytic  groups  was  statistically
significant  (p<0.01). A post-hoc test
comparing the groups in pairs revealed a
significant loss of pl6 expression in
melanoma cases compared to benign and
precursor melanocytic lesions. In addition, a
significant loss of pl6 expression was also
noted in cases of dysplastic nevus compared
to those with intradermal nevus. A dysplastic
nevus case with complete p16 loss included
severe dysplasia. P-values of the differences
in pl6 and CD117 expression across
diagnoses are shown in Table 1. The p16 and
CD117 IHC staining of the cases are
presented in Figure 1.

While a high level of p16 expression was
observed in intradermal nevi, Spitz nevi and
blue nevi, the expression was significantly
reduced in dysplastic nevi, which represent
melanocytic lesions with low risk of
progression, and almost complete loss of
staining was detected in invasive melanoma.
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Table 2 presents the pl6 staining pattern of the cases.
Table 1. P-values of the differences in p16 and CD117 expression across diagnoses.
Diagnosis Malignant Spitz Dysplastic Intradermal Blue nevus
melanoma nevus nevus nevus
Malignant melanoma pl16 X 0.01 0.049 0.01 0.01
CD117 X 0.73 1 0.01 0.55
Spitz nevus pl6 0.01 X 0.12 0.99 0.77
CD117 0.73 X 0.75 0.07 1
Dysplastic nevus pl6 0.049 0.12 X 0.01 0.48
CD117 1 0.75 X 0.01 0.6
Intradermal nevus p16 0.01 0.99 0.01 X 0.47
CD117 0.01 0.07 0.01 X 0.002
Blue nevus pl16 0.01 0.77 0.48 0.47 X
CD117 0.55 1 0.6 0.002 X

*Measurements that are statistically significant (p value<0.05) are indicated in bold. ANOVA was used to compare the variables between diagnostic
groups.

Figure 1. The pl16 and CD117 IHC taining of the cases ) Nevus H&E x100, B) Nevus p16x100, C) Nevus
CD117x100 D) Malignant Melanoma H&E x100, E) Malignant Melanoma pl16 x100, F) Malignant Melanoma
CD117x100 G) Displastic nevus H&E x100, H) Displastic nevus p16x100, 1) Displastic nevus CD117 x100

Table 2. p16 immunohistochemical staining pattern of all lesions.

Diagnosis pl6 Score 0 Score 1 Score 2 Score 3 Total
mean value

Malignant melanoma 1.25+0.26 8 1 9 2 20

Spitz nevus 3+0 0 0 0 5 5

Dysplastic nevus 2+0.86 1 3 8 5 17

Intradermal nevus 2.85+0.08 0 1 2 24 27

Blue nevus 2.5+£0.9 0 3 0 9 12
ANOVA was used to compare the variables between diagnostic groups

No CD117 expression was detected in expression was seen in invasive primary

intradermal  nevi  whereas significantly melanoma and in dysplastic nevi. Table 3
increased expression was observed in Spitz presents the CD117 staining pattern of the
nevi as well as blue nevi. A high level of cases.
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Table 3. CD117 immunohistochemical staining pattern of all lesions

Diagnosis CD117 Score 0
Mean value

Malignant melanoma 2.25+0.3 2

Spitz nevus 1.6+0.5 1

Dysplastic nevus 2.24+0.3 0

Intradermal nevus 0.26+0.1 21

Blue nevus 1.67+0.3 1

Score 1

Score 2  Score 3 Score 4 Total
4 7 1 6 20
1 2 1 0 5
7 2 5 3 17
5 1 0 0 27
5 4 1 1 12

ANOVA was used to compare the variables between diagnostic groups
Discussion

Our study supports that using pl6 and
CD117 together may provide an important
marker combination to aid in distinguishing
melanoma from benign lesions and benign
lesions from potential precursor melanocytic
lesions. In particular, p16 will be useful in
differentiating malignant melanoma with
dysplastic nevus containing severe atypia and
CD117 in separating mild and moderate
dysplasia nevus from benign nevi. A portion
of melanocytic tumors require adjunct tools
for pathologists to determine their malignancy
potential due to the diagnostic difficulties
encountered with these tumors. Although
immune markers such as S100, Ki67,
HMBA45, Melan-A are Sox10 are commonly
used in routine practice, these may fall short
to establish the diagnosis and finalize
differential diagnosis of melanoma®. After the
KIT mutation was first described in
melanoma, further mutations have been
detected in exon 11, 13 and 17 of KIT in
cutaneous melanomas.'? Mutations in exon 11
and K642E point mutations of exon 13 are
known to be the most important subsites of
genetic alteration.*82° Furthermore, KIT gene
amplification has been detected in
approximately 30% of melanoma cases
bearing a KIT mutation.’®® Using IHC,
Torres-Cabala et al. demonstrated a
significant  relationship ~ between  the
percentage of CD117-positive cells and KIT
mutation status in melanoma.?* There are also
studies in the literature that have shown C-
KIT expression in 31% of melanomas without
detectable KIT mutation or amplification.??
Although reported rates may vary based on
the subtype of melanoma, IHC results show
CD117 expression in approximately 53.7% of
primary cutaneous melanomas and in more
than 80% of metastatic melanomas.?%23

Pilloni et al. applied IHC for CD117 in 60
melanocytic lesions and reported that the
CD117 expression in melanocytes located in
dermis may aid the differential diagnosis
between superficial invasive melanoma and
compound nevus or intradermal nevus.?* They
suggested that CD117 may offer a useful
diagnostic tool to distinguish  benign
compound nevi from malignant melanocytic
lesions with dermis invasion and metastatic
melanoma from primary melanoma.?

The present study showed that the CD117
IHC marker is not expressed in cases of
intradermal nevus while near-complete
expression is observed in cases of Spitz nevus
and blue nevus, invasive melanoma and
dysplastic nevi. Our results support that the
CD117 IHC marker may be used as a marker
for the differential diagnosis of invasive
melanoma, especially in distinguishing them
from compound nevi with dermal component.
The finding that there was no CD117 staining
greater than 30% in any case of intradermal
nevus indicates that this marker is
considerably successful in distinguishing
these nevi from other lesions based on the
diffuse staining. Furthermore, we observed
that it may be a valuable marker also in
distinguishing cases of intradermal nevus
from rare blue nevi and Spitz nevi as well as
dysplastic nevi, which represent precursor
melanocytic lesions.

KIT mutations are seen in about 70-80% of
GIST cases where this mutation plays a key
role in treatment. The high rates of response
treatment in GIST have led to studies with
imatinib and similar therapeutics in patients
with melanoma bearing KIT mutations, and
screening for KIT mutations may offer novel
treatment options for melanoma patients with
poor prognosis.?® In the present study, CD117
expression score was 1+ in four out of the 20
cases with primary invasive cutaneous
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melanoma, 2+ in seven, 3+ in one and 4+ in
six. The CD117 expression we observed in
cases of invasive melanoma suggests that it
may be relevant to investigate potential
treatment with tyrosine Kkinase inhibitors in
these tumors.

Upon detection of germline CDKN2A in
cases of melanoma, studies on pl16 IHC to
distinguish  benign  melanocytic lesions,
particularly from sporadic melanoma have
demonstrated loss of pl6 expression in
melanomas.?® Subsequent studies revealed
that pl6 mutation rate is lower also in
atypical/dysplastic nevi compared to that in
melanoma cases.® Studies suggest that pl6
IHC may be used to distinguish melanoma
from benign nevi, especially in the case that
nuclear staining is taken into account.®

Koh and Cassarino reviewed all studies on
plé IHC in melanocytic lesions in the
literature and published the pooled results of
these studies.® They reported the rate of p16
IHC staining as 61-100% in benign nevi and
12-93% in primary cutaneous invasive
melanoma, highlighting the broad range of
findings®. While some of the studies support
the diagnostic use of p16 IHC to distinguish
nevi from primary invasive melanoma, others
report a lack of significant difference in
staining pattern between these entities.®?7-30
However, the shared results of studies
analyzing nodal metastases recommend using
pl6 IHC to distinguish nodal nevi from nodal
metastatic melanoma. 3332

Studies on atypical nevi support that
including p16 in the immune panel is useful
in terms of distinguishing mild to moderate
atypical cellular blue nevi from severe
atypical blue nevi and melanomas. In this
study dysplastic nevi were evaluated as a
single group, while staining results were
evaluated because our case numbers were
small. On the other hand, they revealed loss
of p16 in severe atypical cases similar to the
cases of melanoma. Re-analysis of study
results based on pl6 staining pattern
demonstrated pl6 staining in 89-100% of
benign nevi versus 50-68% in primary
invasive melanoma when only nuclear
staining was recognized as positive.
According to this review that included several
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studies, the diagnostic value of pl6 appears
limited in melanocytic lesions; however, it
supports the use of p16 IHC in the immune
panel to distinguish benign nevi and
dysplastic lesions from melanoma in the event
that only nuclear staining is taken into
account.’

We considered only nuclear staining in our
evaluation. High-level pl6 expression was
present in all benign lesions included in our
study. We observed a heterogeneous staining
pattern in dysplastic nevi. Our observations
reflect that pl6 is a useful marker to
distinguish invasive melanoma from benign
nevi when the nuclear and strong diffuse
staining rates over 50% are considered for
evaluation. We did not detect total loss in any
of the cases with intradermal nevus, Spitz
nevus or blue nevus. Therefore, one may
conclude that loss of pl6 is considerably
specific  for melanoma with  dermal
dominance, although with a lower rate of
sensitivity.

While organizing our study, we prepared
the case groups homogeneously, but the
limitation of our study is that the only
malignant group was invasive melanoma and
the other groups were benign.

Conclusions

In conclusion, we believe adding p16 and
CD117 IHC analyses to other routine markers
in the immune panel for melanocytic lesions
may allow a more successful approach in
diagnosis compared to the current situation. In
this regard, attention must be paid to the
multiple-pattern staining features of p16 and
nuclear staining should be considered for
evaluation. In the present study, the p16 score
was 0 in eight out of the 20 melanoma cases,
1+ in one, 2+ in nine and 3+ only in 2 cases.
Since total loss of p16 is observed only in
melanoma, pl16 IHC may be useful in the
differential diagnosis of melanocytic lesions
with dermal component. Furthermore, we
believe the CD117 expression results of our
study may light the way for future studies
with tyrosine kinase inhibitors in malignant
melanoma.

Ethics Committee Approval
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