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Objective: to investigate the role of CD-
44 immunohistochemical expression
within tumoural and non-tumoural tissue, aiming to
understand if it can help us to predict the need of per-
forming inguinal lymph nodes dissection to complete sur-
gery of the penis.

Materials and methods: CD44 immunohistochemical
expression was investigated in tissue specimens from 39
patients with squamous cell carcinoma of the penis who
underwent partial or total penectomy between 1987 and
2008. Patient age, tumour size, and grade; CD44 intensi-
ty score, cytological expression, topographic and distribu-
tion pattern were evaluated by immunohistochemistry on
archived material and correlated with disease-specific
survival.

Results: mean patients age was 67.7 years; mean follow-
up was 130.44 months. Bilateral inguinal lymphadenecto-
my was performed in 14 patients; there were 8 N+
patients (23.5%). pTis-pT1 vs. > pT1 and the EAU classi-
fication of risk group resulted to be predictive of lymph
nodal metastases at univariate analysis (respectively p =
0.006 and p = 0.045), but not the grading. The intensity
score, cytological expression, topographic and distribution
pattern of CD44 staining did not correlate with stage,
grade and lymph nodes metastases. All disease related
deaths occurred only in patients showing an high CD44
intratumoral expression, but this correlation is not statis-
tically significant. Multivariate analysis showed that only
lymph node metastasis was an independent prognostic
factor predictive of lymph nodes metastases.

Conclusions: CD44 expression in patients with squamous
cell carcinoma of the penis is not able to predict the need
of performing inguinal lymphadenectomy; staging and the
EAU dlassification of risk group resulted to be predictive
of lymph nodal metastases.
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INTRODUCTION

Although squamous cell carcinoma of the penis is a rare
disease, it is affected by an high mortality; many litera-
ture reports have pointed out that the presence of lymph
nodal metastases are a determinant factor for disease spe-
cific survival (1); however, the correct treatment and the
timing for inguinal lymph nodes dissection is still under
debate. A number of studies are looking for prognostic
factors able to distinguish patients who may benefit from
inguinal lymph node dissection.

In many fields of clinical oncology attention has been
given to angiogenesis and lymphangiogenesis, that are
biological processes induced by tumoural cells able to
give neoplastic spread in blood and lymphatic vessels.
Cluster of differentiation 44 (CD44), a principal cell sur-
face receptor for hyaluronic acid, has been implicated in
tumourigenesis and metastasis. CD44 is a glycoprotein
encoded on the short arm of the chromosome 11 (2).
The genetic sequence can encode for a variety of differ-
ent proteins by selecting certain exons within the
sequence, that is, the gene contains constants and vari-
able exons; it exists as a standard 90 kDa form as well as
several CD44 variant isoform produced through alterna-
tive splicing; it is a cell membrane molecule that was first
identified on lymphocytes and was initially found to
have cell adhesion and cell homing functions. Since its
initial discovery, the antigen has been identified in most
human tissues and has been found to have a multiplici-
ty of functions (3).

CD44 has been defined as cancer-initiating cell marker
in many tumour entities (4); the results from initial pre-
clinical trials enforce the multiple benefits that cancer-
initiating cells receive from CD44 and strengthen the
point that their function might be disrupted by the
blockade of this molecule.

CD44 has also been implicated in metastasis.

In this study, we evaluated a cohort of squamous cell
penile carcinoma to investigate the role of CD-44 immu-
nohistochemical expression within tumoural and non-

Archivio Italiano di Urologia e Andrologia 2015; 87, 1

33



34

D. Minardi, G. Lucarini, O. Simonetti, R. Di Primio, R. Montironi, G. Muzzonigro

tumoural tissue, aiming to understand if it can help us to
predict the need of performing inguinal lymph nodes
dissection to complete surgery of the penis.

MATERIALS AND METHODS

Patients

Thirty-nine patients (mean age 67.7 years, range 50-88)
with squamous cell penile carcinoma, operated on by
partial or total penectomy at our Institute of Urology
between 1987 and 2008, were retrospectively evaluated.
Of all the patients, 14 underwent to bilateral standard
radical inguinal lymphadenectomy, performed in case of
high clinical stage and grade (> T2 and/or > G3); in 2 of
them palpable lymph nodes were detected.

Archived materials containing histological sections from
patients were retrieved from the Institute of Pathological
Anatomy and used for the study purpose. Histological
grade was based on Broders’ classification (5). Tumor
staging was based on the TNM system (6).

Positive lymph nodes were defined as the presence of
histologically confirmed lymph nodes metastases in
patients who underwent inguinal lymphadenectomy.
The features considered in this study were patient age,
tumour size and grade, CD44 intensity score, CD44
cytological expression, CD44 topographic pattern and
CD44 distribution pattern. Staging and EAU classifica-
tion of risk groups were also considered (7).

All the considered parameters were correlated with
patient specific survival.

IMMUNOHISTOCHEMISTRY
Immunohistochemistry was performed on conventional
5 pm thick histological paraffin-embedded tissue sec-
tions on poly-L-lysine-coated glass slides. After heat-dry-
ing, sections were deparaffinized in xylene and sequen-
tially rehydratated in gradients of ethanol. To better
unmask antigenic sites, sections were treated with TUF
solution (Histoline Laboratories, Milano, Italy) at 90°C for
10 min and incubated overnight at 4°C with the anti-
body CD44 (prediluted, Signet Laboratories Inc., Dedham,
MA, USA). The reaction was revealed using the second-
ary antibody and streptoavidin-biotin-peroxidase tech-
nique (Dako-LSAB peroxidase kit, Dako-cytomation,
Carpinteria, CA). After incubation with 3.3
diaminobenzidine (0.05 diaminobenzidine in
0.05 M Tris buffer, pH 7.6 and 0.01% hydro-

Table 2.
CD44 characteristics in normal and tumoural tissue (chi-square).

two different operators (G.L., R.M.) counting individual
microvessels on 10 fields at 200x magnification, i.e. a
20x objective lens and 10x ocular lens with 0.22 mm?
per field, on the invasive components of squamous cell
carcinoma and normal epithelium.

The intensity of intracellular expression has been semi-
quantitatively evaluated according to a 4 point scale:
negative, low, medium and high; the cytological expres-
sion has been considered in the membrane and cyto-
plasm; the topographic distribution has been divided on
the basis of positivity in different cellular layers: basal,
epibasal, superficial and diffuse; the distribution pattern
has been divided in focal and spread.

Statistical analysis

Statistical analysis was performed using the Kolmogorov-
Smirnov normality test for all the considered parameters.
The %2 test, Mann-Whitney U and Kruskal-Wallis tests
were used to compare nonparametric data. The values of
CD44 staining were analysed with a model of classifica-
tion by the ROC curve to characterize sensibility, speci-
ficity and area under the curve to predict lymph node
metastases. Kaplan-Meier curves were designed to com-
pare survival parameters, the influence of each parame-
ter on survival was assessed using Cox proportional haz-
ard models. The statistical significance has been consid-
ered with p < 0.05 with two tails. Statistical analysis were
performed with SPSS 16 and Graph-pad Prism 5.0.

Table 1.

Clinicopathologic features of tumors (34 patients).
Variable Pts. (%)
Stage Ta 3 (8%)

Tis 1(2.9)
T1 14 (41.2)
T2 12 (35.3)
T3 3(8.8)
T4 1(2.9)
Grade G1 21 (61.8)
G2 7 (20.6)
G3 6 (17.6)
Nodes NO 10 (29.4)
N+8 (23.5)
NX 16 (47.1)

en peroxide), sections were counterstained
gvithpMayer’s Hematoxylin, coverslipped with Normal Tumoral p
> . . CD44 Intensity score Absent 2(7,7) 3(6.9) 0.218
Paramount and observed using a light micro- Low 5(19.2) 3(69)
scope. Positive controls were represented Medium 8 (30Y8) 7 (20' 7)
b}}lf paraffln-embgided sectlons_;b gewofusly High 11(42.3) | 21(655)
shown to react with primary antibodies, Irom | &paze s iogical expression  Membrane 18(75) | 27852 | 0334
gastric carcinomas. For negative controls pri- Cytoplasm 6 (25) 7148
mary antibodies were replaced with non- | g e Basal 3(125) | 9(259) | 0836
immune sera; sections of human tonsil tissue )
. . Basal-epibasal | 20 (83,3) 20 (63)
and of squamous cell carcinoma of uterine .
. d .. Is f h Epibasal 1(4,2) 5(11.1)
cervix were used as E%S:&"e controls lor the | Ghaz Detribution pattern Focal 625 | 12(333) | 0211
reaction against anti- . Spread 18(75) | 22(66.7)
CD44 staining was assessed independently by
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Table 3.
CD44 characteristics in cancer tissue of patient without
and with nodal metastases (chi-square test).

versus 38%; P b .001, Wilcoxon test). When
evaluating patients survival, we could observe
that all disease related deaths occurred only in

REsuLTs

Of the 39 patients, 5 were lost to fol-
low-up. The mean age of the remaining
34 patients was 67.7 years (range, 50-

NO " patients showing an high CD44 intratumoral
_ i * p expression; but this correlation is not statistical-
CD44 Intensity score Medium 4 (80%) 1 (20%) 0.198 1}7 significant (log rank p= 0.146) (Figure 2)
q 0 0 : .
: : High 4(44.4%) | ©(55.6%) At univariate analysis, the presence of lymph
CD44 Cytological expression Membrane 8 (61.5%) 5 (38.5%) 0.231 nodes metastases resulted to be a risk factor for
0/ 0/
_ Cytoplasim 0 (0/;‘) = (102/@ lower specific disease survival (p = 0.014, long-
CD44 Topographic pattern Basal 4 (80%) 1 (20%) 0.277 rank test) (231.6 months vs. 71.5). Multivariate
Basal-epibasal | 4 (50%) 4 (50%) analysis with tﬁe T
i 0/ 0/
— Epibasal 0 (0%) 1 (100%) Cox proportional model showed that only
CD44 Dstribution pattern Focal 4 (66.7%) 2 (33.3%) 0.533 1ymph node metastasis was an in depen dent
S 4 (50%) 4 (50%) prognostic factor.
Figure 1.

CD44 immunostaining in SCC of the penis. Intratumoral tissue showed high
intensity score in epithelial cell for CD44 (A, original maghnification x200),
medium cell positivity (B, original magnification x150) and low cell positivity

88 years); mean follow-up was 100.44
months (range, 14-243 months). The
clinicopathological features of the
tumours are shown in Table 1. No
patient had distant metastases at the
time of the diagnosis of the primary
tumour. Bilateral inguinal lympha-
denectomy was performed in 14 pa-
tients; there were 8 N+ patients
(23.5%). None of the patients with
non-palpable inguinal lymph nodes at
diagnosis developed metastases (NO); for statlstlcal pur-
poses, they were therefore considered as NO. pTis-pT1
vs. > pT1 and the EAU classification of risk group result-
ed to be predictive of lymph nodal metastases at univari-
ate analysis (respectively p = 0.006 and p = 0.045), but
not the grading,

CD44 staining

CD44 immunostaining was evaluated in cells in tumour-
al and normal tissue (Figure 1A-C); a positivity has been
detected also in normal tissue, while in 3 patients a pos-
itivity was not detected in the tumour (Table 2); the
intratumoral expression of CD44 has been observed
mainly on cytoplasmic membrane (85.2%). We can
observe that there is no statistically significant difference
in normal and tumoural tissue when considering inten-
sity score, cytological expression, topographic and distri-
bution pattern.

In Table 3 the CD44 characteristics in cancer tissue of
patient without and with nodal metastases are shown;
there was no statistically significant difference in cancer tis-
sue between patients with non-metastatic and metastatic
lymph nodes when considering intensity score, cytological
expression, topographic pattern and distribution pattern.
The intensity score, cytological expression, topographic
and distribution pattern of CD44 staining did not corre-
late with stage, grade and lymph nodes metastases.

Survival analysis
Mean 5-year disease-specific survival was 71%, with sig-
nificant differences between NO and N+ patients (96%

(C orlgmal magn/f“catlon x300).

Figure 2.
Patients survival in relation to CD44 intensity score
(p =0.1471).
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DiscussioN

CD44 is a highly heterogeneous transmembrane glyco-
protein that is involved in the growth and metastasis of
many types of cancer, acting as a cellular adhesion mol-
ecule.

In 1989, Stamenkovic found that a variety of carcinoma
cell lines and solid tumours expressed the CD44 gene
(8). In 1991, Gunthert discovered that an isoform of
CD44, when inserted into the genetic sequence of a
non-metastasising tumour, gave it metastatic properties
(9); these initial discoveries indicating that CD44 was
involved in the metastatic process led to a large amount
of research into the possible mechanisms and the degree
of involvement of CD44. Guo showed that monoclonal
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antibodies specific for CD44 can completely inhibit the
binding of cells of a human melanoma cell line and also
inhibit the metastatic capability of the tumour cell in
vivo (10); in addition, if the monoclonal antibody to
CD44 was given seven days after tumour inoculation, the
primary tumour continued to grow, although the
tumour’s metastatic capability was completely inhibited.
Hoffman noted that the expression of CD44 by rat
embryonic fibroblast cells correlated with metastatic
tumour behaviour (11).

CD44 realizes its functions through multiple mecha-
nisms, including inhibiting expression of Fas (12), acti-
vating the mitogen-activated protein kinase (MAPK) sig-
nalling pathway (13), binding to hyaluronic acid and
regulating the activity of matrix metalloproteinases
(MMPs) (14).

The presence of lymph nodes metastases in penile squa-
mous cell carcinoma probably represents the most
important prognostic factor for these patients.

EAU guidelines, regarding indications to inguinal lym-
phadenectomy in penile carcinoma, provide a stratifica-
tion in 3 risk groups: low risk (Tis, pTa G1-G2, pT1 G1),
intermediate risk (pT1 G2) and high risk (any G3 and
> pT1) (7). Nodal dissection is therefore recommended
in patients with palpable inguinal lymph nodes or in
those with unfavourable clinic and pathologic character-
istics; this is based upon the need to select those patients
who will undergo surgery, eventually missing those
patients with non-palpable lymph nodes but who may
present micro-metastases.

It has already been observed that in 50-60% of patients
palpable inguinal lymph nodes are only reactive (57% in
our series), while in up to 20% non-palpable lymph
nodes harbor occult metastases (15). Furthermore, it is
known that even the sentinel lymph node technique,
performed by lymphography, is affected by 16% false
negative results (16).

Therefore it has been looked for new prognostic factors
for lymph nodes metastases.

Several authors have already looked for a pathologic or
molecular marker able to predict lymph nodal metas-
tases. In a series of 125 patients, Campos et al. (17) stud-
ied prognostic factors linked to lymphatic diffusion, par-
ticularly E-Cadherin and metalloproteinases 2 and 9.
E-Cadherin, a cell adhesion molecule, is involved in the
mechanisms of diffusion in many tumors, low levels
being correlated with metastases (p = 0.032); increased
levels of metalloproteinases, enzymes able to cleave the
basal membrane collagen, are correlated to disease recur-
rence. Lopez et al. have studied p53 protein in a series of
82 patients operated on of partial penectomy and bilat-
eral lymphadenectomy, with a mean follow up of 88.7
months, and showed that the nuclear storage of p53 was
correlated with nodal involvement and that the absence
of p53 brings out a better 5 and 10 years specific survival
(18). Recently a group from the Shangai University con-
firmed the importance of p53, defining a significant role
in determining the probability of nodal involvement in
T1 patients (19).

The aim of our study was to identify a pathologic factor
able to predict the presence of nodal metastases; to our
knowledge, this is the first report about the use of CD44
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in penile squamous cell carcinoma. In our study, we have
observed high levels of CD44 tumoural expression
(83.1%); however, we were not able to detected any cor-
relation between intensity of expression and tumour
stage and grade. Patients with nodal metastases did not
show an increased CD44 expression. Therefore, we can
say that the study of CD44 expression in patients with
squamous cell carcinoma of the penis is not able to pre-
dict the need of performing inguinal lymphadenectomy.
In our study, staging (pTis-pT1 vs. > pT1) and the EAU
classification of risk group resulted to be predictive of
lymph nodal metastases at univariate analysis (respec-
tively p = 0.006 and p = 0.045), but not the grading;
however the small number of cases does not allow us to
draw definitive conclusions. By the univariate analysis of
survival, the presence of nodal metastases represents the
main influencing factor.

We have already studied the expression of D2-40 in
patients with squamous cell carcinoma of the penis, and
we have observed that it is a useful marker to predict
node metastasis; in particular, low intratumoral LVD and
overexpression of D2-40 in cancer cells were associated
with lymph node metastasis and a worse clinical prog-
nosis (20).

CoNCLUSIONS

Based on our study, we can say that the CD44 expression
in patients with squamous cell carcinoma of the penis is
not able to predict the need of performing inguinal lym-
phadenectomy; staging and the EAU classification of risk
group resulted to be predictive of lymph nodal metas-
tases. The lack of a defined role of CD44 in our study
may be mainly due to the small number of high stage
cases, although relevant when considering that penile
squamous cell carcinoma is a rare disease; our results
need a confirmation by further multicentric studies
including a greater number of cases.
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