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Andlise imuno-histoquimica dos marcadores de progressio tumoral, E-caderina, p-catenina, CEACAM-1 e PTEN
em melanomas

Juliana Elizabeth Jung'; Raul Anselmi Jinior? Lucas Gennaro?; Fernanda El Ghoz Leme?;
Ana Paula Camargo Martins®; Carlos G. Hirth¢; Luiz Fernando Bleggi Torres’; Liicia de Noronha®

=TS abstract

Cutaneous melanoma Introduction and objective: The aim of the present study is the immunohistochemical assessment of tumor
progression markers (E-cadherin, p-catenin, CEACAM-1 and PTEN) in primary cutaneous melanomas and
their correlation with prognostic factors. Method: Primary lesions in patients with cutaneous melanoma
were recorded as to clinical data (age, gender, location and metastases) and anatomopathologic data
Beta-catenin (Breslow, Clark level, margins, histological type, mitosis, ulceration, regression, satellitosis and TIL type).
It was made a comparison between immunohistochemical expression of the markers and prognostic and
anatomopathologic factors. Results: Breslow thickness was > 1 mm (thick) in 21 patients (48.83%) and
PTEN <1 mm (thin) in 22 (51.16%). There was a higher CEACAM-1 positive expression in thick melanomas
than in thin ones (p = 0.002). There was a more frequent E-cadherin (p = 0.008), 3-catenin (p = 0.001)
and PTEN (p = 0.005) positive expression in thin melanomas than in thick ones. There was a more
frequent CEACAM-1 positive expression in superficial (p = 0.003) and deep (p = 0.002) samples of thick
melanomas than in thin ones. No statistically significant differences between clinical and histopathological
data were found when comparing patients with (n = 6) and without metastasis (n = 15). Discussion
and conclusion: There was a higher positivity for E-cadherin, p-catenin and PTEN in thin melanomas,
whereas there was a higher positivity for CEACAM-1 in thick melanomas.

resumo TN

Introdugdo e objetivo: O objetivo do presente estudo estd na avaliagdo imuno-histoquimica de marcadores | Melanoma cutaneo
de progresséo tumoral (E-caderina, B-catenina, CEACAM-1 e PTEN) em melanomas cutdneos primdrios e sua
correlagio com fatores prognésticos. Método: LesGes primdrias de pacientes portadores de melanoma cutdneo
foram tabuladas quanto a dados clinicos (idade, sexo, localizacéo e metdstases) e anatomopatoldgicos (Breslow,
nivel de Clark, margens, tipo histologico, mitoses, ulceracdo, regresséo, satelitose e tipo de TIL). Foi realizada | Beta-catenina
comparagdo da express@o imuno-histoquimica dos marcadores em estudo com fatores progndsticos clinicos e
anatomopatoldgicos. Resultados: Breslow foi > T mm (espesso) em 21 pacientes (48,83%) e < 1 mm (fino)
em 22 (51,16%). CEACAM-1 foi mais positivo em melanomas grossos que em finos (p = 0,002). E-caderina | PTEN
(p =0,008), B-catenina (p = 0,001) e PTEN (p = 0,005) foram mais frequentemente positivos em melanomas
finos que em grossos. CEACAM-1 foi mais frequentemente positivo nas porcées superficiais (p = 0,003) e
profundas (p = 0,002) dos melanomas grossos que nas dos finos. Ndo houve diferencas estatisticamente
significativas entre dados clinicos e histopatoldgicos quando comparamos os pacientes com (n = 6) e sem
(n = 15) metdstases. Discussdo e concluséo: Observou-se maior tendéncia de positividade para E-caderina,
B-catenina e PTEN em melanomas finos. Por sua vez, CEACAM-1 demonstrou maior frequéncia de positividade
nos melanomas grossos.
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Introduction

Cutaneous melanoma is one of the most aggressive
neoplasms; it is responsible for 75% of skin cancer deaths
and its incidence is increasing, particularly among the white
population®@®.

The aggressive nature and increasing incidence of this
neoplasm together with the absence of an effective cure
for disseminated melanoma, underline the importance of
estimating the risk of progression of the disease and hence
determining a prognosis for these patients, particularly at
the time the diagnosis is made(".

While clinical and histological data about primary
cutaneous melanomas provide useful prognostic
information, the clinical course of this neoplasm may
be unpredictable and additional factors are required to
predict its evolution®.

Recently, advanced molecular biology techniques have
made it possible to identify molecular markers, that are the
subject of investigations aimed at establishing a correlation
between their expression and current prognostic factors,
survival rate and the risk of progression and metastasis in
melanoma patients. The characterization of new proteins
involved in the genesis, development and progression of
melanomas helps to identify both patients who have a risk
of a worse prognosis and potential therapeutic targets that
might help in the treatment of these patients®.

The authors’ hypothesis was therefore that the
expressions of tumor progression markers, such as epithelial
cadherin (E-cadherin), B-catenin, carcinoembryonic
antigen-related cell adhesion molecule 1 (CEACAM-1)
and phosphatase and tensin homologue deleted on
chromosome 10 (PTEN) could help predict the prognosis
for these tumors. In other words, the hypothesis was based
on the fact that there might be a correlation between these
biomarkers and the aggressiveness of primary cutaneous
melanoma.

Cadherins are calcium-dependent transmembrane
glycoproteins that mediate cell-cell adhesion. E-cadherin is
involved in the melanocyte-keratinocyte interaction®®. Loss
of E-cadherin expression has been related to progression
and metastasis of cutaneous melanoma®®.

The protein f-catenin links E-cadherin to the cytoskeleton,
playing an important role in cellular adhesion®. It has
been described that the loss of p-catenin expression was
associated with an aggressive behavior of melanoma and
it contributed to progression of the disease® '3,

CEACAM-1 is a cell adhesion molecule, whose expression
in primary cutaneous melanoma has been associated with
subsequent development of metastasis@>.

The tumor suppressor gene PTEN has been shown to
play an important role in the pathogenesis of a variety of
human cancers and it has been proposed that PTEN is
involved in melanoma tumorigenesis and might also play
a role in melanoma progression 39,

The aim of the present study was to assess the expression of
tumor progression markers E-cadherin, -catenin, CEACAM-1
and PTEN in surgical specimens of primary cutaneous
melanomas using immunohistochemical techniques on
tissue microarrays and determine the correlation between
this expression and the current histopathological and clinical
prognostic factors of this tumor.

Materials and methods

The lesions studied were from patients of both sexes and
all age groups who had primary cutaneous melanoma and
had been operated on between 1997 and 2005 in the Surgical
Oncology Unit at the Hospital Nossa Senhora das Gragas,
Curitiba, Parand. Exclusion factors were a prior incisional biopsy,
insufficient sample size and in situ melanoma.

The clinical variables evaluated were age, sex, location
of the lesion and presence or not of metastasis (nodal
or systemic). For the patients which information about
the clinical follow-up was available, it was at least of
2 years. The histopathological variables were the Breslow
index, Clark level, mitotic count per 10 high power fields
(HPFs), ulceration, histological regression, satellitosis and
tumor-infiltrating lymphocytes (TIL). Melanomas were
considered thick if Breslow index was over 1 mm and
they were considered thin if Breslow index was equal to
1 mm or less. The patients were divided into those with
thick and those with thin tumors. TILs were classified as
brisk or nonbrisk. The markers used were mouse primary
monoclonal antibodies against E-cadherin, p-catenin,
CEACAM-1 and PTEN.

Immunohistochemical analysis was carried out after
histological slides had been prepared by the tissue
microarray (TMA) technique. Three TMAs were prepared,
of which two were from specimens from thick melanomas
- one superficial specimen, close to the epidermis, and one
deep specimen, from a deeper portion of the tumor in the
dermis — and one from specimens from thin melanomas.
The following primary antibodies (Novocastra T, Newcastle
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upon Tyne, UK) and specifications (class and dilution) were
used: E-cadherin — immunoglobulin G 1 (IgG 1), diluted
1:100; p-catenin — immunoglobulin G 2a (IgG 2a), diluted
1:800; CEACAM-1 - 1gG 1 kappa, diluted 1:200; and PTEN
-1gG 1 kappa, diluted 1:200.

Expression was assessed by the global positivity of the
samples (number of samples with positive reactions) and
the distribution pattern of the positive samples (diffuse or
focal for positive reactions).

Immunohistochemical reactions were considered either
positive, when there was characteristic staining, or negative.
The characteristic staining for E-cadherin, p-catenin and
CEACAM -1 was cytoplasmatic staining. For PTEN, nuclear
and/or cytoplasmatic staining was considered positive.

The distribution pattern of the positive samples
consisted of the following categories: diffuse, when the
reaction extended over more than 25% of the assessable
sample and focal, when it extended over less than 25%.

Statistical analysis was carried out using Student t test,
Mann-Whitney U test, Pearson chi-square test and Fisher exact
test (p value statistically significant difference with p < 0.05).

This study was approved by the ethic committees at the
Pontifical Catholic University of Parana and Hospital Nossa
Senhora das Gracas.

Fourty-three cases of primary cutaneous melanoma were
divided into thick melanomas: 21 patients (48.83%); and
thin melanomas: 22 patients (51.16%).

The results of the clinical and histopathological variables
for thin and thick melanomas, as well as a comparison
between the two groups, are shown in Table 1.

In the group of patients with thick melanomas, follow-
up was available in eight patients and metastasis (nodal or
systemic) was present in four (50%). In 13 cases, follow-up
was not available.

In the group of patients with thin melanomas,
follow-up was available in 13 patients and metastasis
was present in two (15.3%). In nine cases, follow-up
was not available.

Median Breslow index (p < 0.001), presence of
ulceration (p = 0.02) and mitotic count per 10 HPFs
(p = 0.04) were higher in thick melanomas.

The results for the immunohistochemical variables in
thick and thin melanomas are shown in Tables 2 and 3.

The immunohistochemical assessment from each marker
is illustrated in Figures 1 to 4.

When we compared immunohistochemical results for
global positivity in terms of thin and thick melanomas, we
observed that positive CEACAM-1 tests were more frequent
in thick melanomas than in thin ones (p = 0.002). However,
when we compared immunohistochemical results for global
positivity in terms of thin cases and deep or superficial
portions of thick melanomas, we observed that: a) positive
E-cadherin (p = 0.008), B-catenin (p = 0.001) and PTEN
(p = 0.005) tests were more frequent in thin melanomas
than superficial sample of thick ones; b) positive CEACAM-1
tests were more frequent in superficial (p=0.003) and deep
(p=0.002) sample of thick melanomas than thin cases; and
C) positive B-catenin tests (p = 0.03) were more frequent
in deep sample of thick melanomas than in superficial
portions.

When we compared immunohistochemical results for
diffuse pattern in terms of thin cases and deep or superficial
portions of thick melanomas, we observed that: a) the
diffuse pattern of E-cadherin (p = 0.001) and CEACAM-1(p
=0.01) were more frequent in the thin cases than in the
superficial samples of thick melanomas, and were more
frequent also (p = 0.02 and 0.005 respectively), in the
deep samples of thick melanomas than superficial portions;
b) the diffuse pattern of E-cadherin (p = 0.01) also were
more frequent in the thin melanomas than deep portions
of thick cases.

When we compared immunohistochemical results for
focal pattern in terms of thin cases and deep or superficial
portions of thick ones, we observed that the focal pattern
of CEACAM-1 was more frequent in the superficial sample
of thick melanomas than the deep portions (p = 0.01).

When we compared patients with (n = 6) and without
metastasis (n=15), in terms of clinical and histopathological
data, no statistically significant differences was observed
in the present study with either gender, age, location
of the primary lesion, Clark level, mitotic count per 10
HPFs, ulceration, regression, satellitosis or TILs type. The
Breslow index was higher in the patients with metastasis
(median = 2.50 mm) than in the patients without metastasis
(median = 0.56 mm) with a p value = 0.03.

When we compared patients with (n = 6) and without
metastasis (n=15), in terms of immunohistochemical data,
no statistically significant differences was observed in this
present study with either E-cadherin, B-catenin, CEACAM-1
and PTEN. However, the diffuse pattern of E-cadherin in the
thick melanomas (superficial portion) showed a tendency
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Clinical and pathological correlation between primary thick and thin cutaneous melanomas

Table 1

Thick melanomas

Thin melanomas

Comparison between thick

(n=21) (n=22) and thin melanomas
Male 10 (47.62%) 12 (54.55%)
Female 11 (52.38%) 10 (45.45%)
Average age (years) 63.05 61.36
Average male age (years) 65.66 61.60
Average female age (years) 60.70 61.11
Located on the back 3 (14.29%) 5(22.72%) No statistically
Located on the trunk 5 (23.81%) 2 (9.09%) significant difference
Located on the head 4 (19.04%) 3(13.64%)
Located on the neck 1 (4.76%) 2 (9.09%)
Located on the upper limbs 3 (14.29%) 2 (9.09%)
Located on the lower limbs 3(14.29%) 5(22.72%)
Location not mentioned 2 (9.52%) 3(13.64%)
Median Breslow index 2 mm 0.55 mm Sir%]rg:‘;cnzr:qgsh(iﬁieroi.géqi)ck
Clark level Il 2 (9.52%) 14 (63.64%) Clark level Il predominant in
Clark level 1 10 (47.61%) 8 (36.36%) prézio”mri”ne;??;”f;if;fn';;en'oxas
Clark level IV 9 (42.86%) 0 (p=0.1)
Mitotic count < 3 mitoses in 10 HPFs 10 (47.61%) 20 (90.91%)
l;/l(;tcl)_ltiFg:FcS:ount > 3 mitoses and < 8 in 7 (33.33%) 2 (9.09%) Mitorsneeslar:]]g::afsre((;)u;arg.iorht)hick
Mitotic count > 8 mitoses in 10 HPFs 4 (19.04%) 0
Presence of ulceration 9 (42.86%) 0 Ulceration more frequent in

thick melanomas (p = 0.02)

Regression 7(33.33%) 7(31.82%) No statistically significant

Presence of satellitosis 1(4.76%) 0 difference

Brisk TILs 1(4.76%) 9 (40.91%) Brisk TILs more frequent in thin
melanomas and nonbrisk more

Nonbrisk TILs 20 (95.24%) 13 (59.09%) frequent in thick melanomas

(p=0.15)

HPF: high power fields; TIL: tumor-infiltrating lymphocytes; p value statistically significant difference with p < 0.05.

to be more frequent in the cases without metastasis (p
= 0.09). Also, the global positivity of PTEN in the thick
melanomas (superficial portions) showed a tendency to be

more frequent in the cases without metastasis (p = 0.06).

Discussion

The literature indicates that there is a greater

incidence of both thick and thin melanomas in males. The
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Positive immunohistochemical tests (global positivity) in superficial and deep samples of thick

IELICI2 melanomas (n = 21) and in thin melanomas (n = 22) with samples comparation and p value
Samples E-cadherin Beta-catenin CEACAM-1 PTEN
Thin 22 (100%) 21 (100%) 13 (61.9%) 20 (90.9%)
Thick 15 (78.94%) 16 (80%) 19 (100%) 09 (45%)
Superficial 11 (68.75%) 09 (47.36%) 19 (100%) 09 (45%)
Deep 15 (78.94%) 16 (80%) 19 (100%) 09 (52.94%)
Thin x thick p=1 p=1 p=0.002 p=1
Thin x superficial P=0.008 p < 0.001 p=0.003 p=0.005
Thin x deep p=1 p=1 p=0.002 p=1
Deep x superficial p=0.46 p=0.03 p=1 p=0.89

CEACAM-1: carcinoembryonic antigen-related cell adhesion molecule 1; PTEN: phosphatase and tensin homologue deleted on chromosome 10;
p value statistically significant difference with p < 0.05.

Distribution pattern (diffuse or focal) for positive immunohistochemical tests (with p value) in

superficial and deep samples of thick melanomas (n = 21) and in thin melanomas (n = 22) with

IELICICE samples comparation and p value

Samples ALY E-cadherin
pattern
Thin Diffuse 22 (100%)
Superficial 07 (63.63%)
Deep 12 (79.99%)
Thin x superficial Diffuse p value < 0.001
Thin x deep 0.01
Deep x superficial 0.02
Thin Focal 0
Superficial 4 (36.36%)
Deep 3(20%)
Thin x superficial Focal p value 0.008
Thin x deep 1
Deep x superficial 0.25

Beta-catenin CEACAM-1 PTEN
19 (90.47%) 10 (76.92%) 17 (85%)
08 (88.88%) 09 (47.36%) 9 (100%)

14 (87.5%) 17 (89.47%) 7(77.77%)
1 0.01 1
1 1 1
1 0.005 0.26
2(9.52%) 3(23.07%) 03 (15%)
1(11.11%) 10 (52.63%) 0
2 (12.5%) 02 (10.52%) 2 (22.22%)
1 1 1
1 1 1
1 0.01 0.02

CEACAM-1: carcinoembryonic antigen-related cell adhesion molecule 1; PTEN: phosphatase and tensin homologue deleted on chromosome 10;

p value statistically significant difference with p < 0.05.

area most affected in men is the trunk and in women is
the leg, and the incidence of this neoplasm peaks in the
sixth decade of life(". However, no statistically significant
relationship was observed in the present study with
gender, patient age or location of the primary lesion.
Metastasis were more frequent in thick melanomas,
which is in agreement with the literature, that considers
the Breslow index to be the most important prognostic
factor in cutaneous melanoma®. Analysis of the Clark

level shows that levels Il and IV were most frequently
found in thin and thick melanomas, respectively, besides
no statistically significant differences. This result is in
agreement with those of Balch et al., who found that 84%
of thin melanomas are level Il or Il and that less than 1%
is level IV®. The results for the mitotic count per 10 HPFs
agrees with the literature, as the mitotic frequency in the
present study was greater in thick melanomas than in thin
ones (p = 0.04)7 . Ulceration was considerably more

115



116

JUNG, . E. et al. Immunohistochemical assessment of E-cadherin, §-catenin, CEACAM-1 and PTEN: tumor progression markers in melanoma ® | Bras Patol Med Lab ® v. 46 ¢ n. 2 ¢ p. 111-118 e abril 2010

frequent in thick melanomas than in thin ones (p=0.02),
a finding that also agrees with the literature, according
to which the incidence of ulceration increases with
tumor thickness®. Lastly, brisk TILs were more frequent
in thin melanomas and nonbrisk TILs more frequent in
thick ones, besides no statistically significant differences,
corroborating the data in the literature®.

Positive immunohistochemical results (global positivity)
with CEACAM-1 were more frequent in thick melanomas
than in thin ones (p = 0.002), even if we compare superficial
(p=10.003) and deep (p = 0.002) portions with thin cases.
However, the diffuse pattern of CEACAM-1 was found more
frequent in thin melanomas than in the superficial portions
of thick ones (p = 0.01) and was found more frequent in
the positive deep portions of “thick” cases than superficial
ones (p = 0.005). We conclude that the expression of
CEACAM-1 is stronger in the invasive edges of the tumor,
in its deeper portions. As other studies have already shown,
this adhesion molecule may play a role in the migration and
invasion of melanoma cells and, consequently, may indicate
bad prognosis. Thus, increased CEACAM-1 expression
appears to be related to a greater incidence of metastases.
In multivariate analyses correlating tumor thickness with
other histopathological prognostic parameters, it has been
suggested that positivity for CEACAM-1 is an independent risk
factor for metastasis® 2. In this study, the increasing of global
positivity of CEACAM-1 correlated with increasing of thickness
of melanoma cases, but not with the presence of metastasis.

With regard to the immunohistochemical profile of
E-cadherin, the global positivity for this adhesion molecule
was found more frequent in thin melanomas than in the
superficial portion of thick ones (p = 0.008), but not when
we compared the thin ones with deep portions of thick ones
(p=1) or, even if, we compared the thin ones with thick
cases (p = 1). Eventually, the diffuse pattern of E-cadherin
was found more frequent in thin melanomas than in the
superficial (p < 0.00T) or deep (p = 0.01) portions of thick
ones. However, the diffuse pattern of E-cadherin was found
more frequent in the deep portions of thick melanomas
than the superficial ones (p = 0.02). These results are
unexpected, since the literature indicates that there is
an inverse relationship between E-cadherin expression
and tumor thickness and that its high expression may
have relationship with good prognosis® > 17:22, However,
previous studies of this biomarker showed that its expression
is heterogeneous in cutaneous melanomas and that loss of
E-cadherin expression is not a universal characteristic or
indicator of tumor progression> 2. We believe that the

E-cadehrin expressed in edge of the tumors may be non-
functioning and others studies already indicated that the
fact that this molecule is being expressed does not mean
that it is operating normally, and it should also be born
in mind, that melanomas express new cadherins and that
functionally altered neoplastic melanocytic cells may produce
a factor that induces E-cadherin expression(é 1 23, In this
study, the increasing of positivity of E-cadherin correlated
with decrease of the Breslow index of melanoma cases.
Besides that, the diffuse pattern of E-cadherin has shown a
slightly tendency to be more frequent in the cases without
metastasis (p = 0.09) and good prognosis.

Beta-catenin global positivity was found to be greaterin
thin melanomas than in the superficial portion of thick ones
(p<0.001). Besides that, a statistically significant difference
in global positivity in superficial and deep portions of thick
melanomas was observed (p = 0.03), with the increasing of
global positivity correlating with the increasing thickness. In
the present study, only cytoplasmic staining of 3-catenin was
evaluated. The analysis of cytoplasmic versus membranous
staining, as reported by others authors®” was not performed
in our study and none of our specimens showed nuclear
staining, as previously reported®.

These last findings disagree with the majority of articles
reviewed by the authors, which describe a reduction in
B-catenin expression as tumor thickness increases and that
suggest that the loss of this adhesion molecule plays a role
in tumor progression® . This difference in expression and
the conflicting results could be explained by various factors,
such as tumor heterogenicity itself, differences in the way
specimens are prepared (different fixation times) and the
fact that antibodies are sourced from different laboratories.

As with E-cadherin and B-catenin, the frequency of
fields positive for PTEN was higher in thin melanomas than
in the superficial portion of thick ones (p = 0.005). These
data agree with the literature, which relates increased
tumor thickness to reduced PTEN expression and bad
prognosis. Other studies also suggest that the reduction in
the expression of this marker, that plays a role in apoptosis
mechanism, is a late event and therefore relate it to the
progression of the neoplasm% 2629 |n this study, the
decrease of global positivity of PTEN correlated with the
increasing of thickness of melanomas. Besides that, the
global positivity of PTEN in the thick melanomas has shown
slight tendency to be more frequent in the cases without
metastasis (p = 0.06) and good prognosis.

The tissue microarray technique has been already used
to evaluate molecular markers in cutaneous melanoma, and
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it has already been demonstrated that this technique allows
the evaluation of innumerous samples simultaneouslyt 20
But it is important to emphasize that, in our study, the use of
this technique could also be considered a limitation factor,
since only one sample of tumor was used for each TMA.
This may explain conflicting results, because only a small
portion of tumors were analyzed and the heterogeneity of
melanoma is very well known.

Conclusion

The increasing of global positivity of CEACAM-1
correlated with increasing of thickness of melanoma cases,
but not with the presence of metastasis.

The increasing of positivity of E-cadherin correlated
with decrease of the Breslow index of melanoma cases.
Besides that, the diffuse pattern of E-cadherin has shown a
slightly tendency to be more frequent in the cases without
metastasis and good prognosis.

Beta-catenin global positivity was found to be greater
in thin melanomas than in the superficial portion of thick
ones. Besides that, a statistically significant difference in
global positivity in superficial and deep portions of thick
melanomas was observed, with the increasing of global
positivity correlating with the increasing thickness.

The decrease of global positivity of PTEN correlated with
the increasing of thickness of melanomas. Besides that, the
global positivity of PTEN in the thick melanomas has shown
slight tendency to be more frequent in the cases without
metastasis and good prognosis.
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