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ABSTRACT: CD44 seems to confer the needed conditions for malignant neoplasms to grow and progress. The 
present study aims to investigate the role of CD44 expression in pre-invasive and invasive squamous lesions of the 
skin. We investigated 89 cases of preinvasive and invasive cutaneous lesions, of which 28 corresponded to actinic 
keratosis (KIN- keratinocyte intraepithelial neoplasia) with varying degrees of severity and 61 cases of squamous cell 
carcinoma with variable degrees of differentiation. The statistical analysis of CD44 immunoexpression indicated 
significantly higher values for KIN I and II compared to KIN III, as well as for KIN lesions in comparison with 
squamous cell carcinomas. Similar results were observed in well differentiated carcinomas compared to moderate 
and poorly differentiated lesions. These observations suggest that CD44 expression plays a role in the progression of 
cutaneous squamous neoplasia. 
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Introduction 
CD44 is a family of polymorphic 

membranous glycoproteins that mediates cell-
cell and cell-extracellular matrix interactions. 
Certain isoform variants of CD44 (CD44v) 
appear to confer the necessary malignant 
properties for tumor cell growth and progression 
of cancer [1,2,3,4], being involved in invasion 
and metastasis mechanisms. CD44 is the major 
receptor for hyaluronan, which was considered 
an early marker of malignant transformation, a 
prerequisite for tumor progression [5,6]. 

At present, only limited information is 
available on the factors responsible for the onset 
and progression of cutaneous squamous cell 
carcinomas [7]. A promising candidate in this 
regard is CD44, but the knowledge about the 
distribution of this molecule in human skin and 
skin tumors is low. However, some studies have 
shown that CD44 influences the proliferation 
and differentiation of keratinocytes [7,8,9,10]. 

In addition, recent studies suggest that the 
CD44 phenotype in squamous cell carcinomas 
may be considered a candidate for stem cell 
therapy [11]. 

In the present study, we have planned to 
investigate the expression of CD44 in  
pre-invasive and invasive squamous lesions of 
the skin. 

Material and methods 
We studied 89 cases of which 28 cases of 

actinic keratosis (KIN) and 61 cases of 
squamous carcinomas, belonging to patients 
admitted in the Dermatology and Surgery 
Clinics of the Emergency County Hospital 
Craiova. Surgical fragments were fixed in 10% 
buffered formaldehyde, processed by  
classic histopathological technique and 
hematoxylin-eosin (HE) stained. The 
classification of lesions has been made 
according to the literature recommendations 
[12,13]. The 28 cases diagnosed with KIN 
corresponded to KIN I in 22cases, KIN II in 
three cases and KIN III in three cases. The 
investigated squamous carcinomas corresponded 
in 18 cases to well-differentiated forms (16 in 
Stage I and two in Stage II), in 37 cases to 
moderately differentiated types (32 in Stage I, 
four in Stage II and one in Stage III) and in 6 
cases to poorly differentiated tumors (three in 
Stage I, two in Stage II, and one in Stage III). 

Seriated sections were subsequently 
processed for immunohistochemistry using a 
polymer amplification based detection system 
(Histofine Horseradish Peroxidase conjugated 
polymer, Nichirei, Japan, ready to use, code 
414151F). For visualization of the reactions, 
DAB (3,3'-Diaminobenzidine) chromogen (code 
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3467, Dako) was used, with positive (spleen 
tissue) and negative external controls (by 
omitting the primary antibody) being used to 
validate the reactions. We used the mouse 
antihuman monoclonal CD44 antibody (clone 
DF 1485/Dako), diluted 1:80, with pH 6 citrate 
buffer as retrieval solution. 

To evaluate the semi-quantitative expression 
of CD44, a scoring system was adopted, which 
was independently assigned by two specialists 
(CS and AS), based on the intensity of staining 
and the percentage of positive cells [14]. 

The intensity score was considered as: 1 for 
low intensity, 2 for moderate intensity and 3 for 
strong intensity. Reactions positivity cutoff was 
set at 5%. The labelled cell score was scored as 
1 for 6-25% positive cells, 2 for 26-50% positive 
cells, 3 for 51-75% positive cells and 4 for 
>75% positive cells. The final staining score 
(FSS) was calculated by multiplying the 
intensity and labeled cells scores. For the 
statistical analysis, FSS were considered low for 
values between 1-4 and high for values between 
6-12. In this study we used comparison tests 

(ANOVA, χ2 test) within Statistical Package for 
the Social Sciences (SPSS) 10 software. The 
study was approved by the local ethical 
committee (no.171/11.09.2017), and written 
informed consent was obtained from all the 
patients. 

Results 
CD44 expression analysis revealed a positive 

immunoreaction in 84 cases (92.3%), of which 
28 cases of actinic keratosis and 56 cases of 
squamous carcinoma (Table 1).  

Analysis of the percentage of positive CD44 
cells and intensity revealed the presence of the 
marker for all investigated actinic keratosis 
(100%). The distribution of the CD44 marker 
was observed membranous throughout the 
thickness of the epidermis (with the exception of 
the granular and corneous layer) with moderate 
or increased intensity (Fig.1A). The FSS score 
of CD44 for these cases ranged from 3 to 12, 
with the average values of 7.6 for KIN I, 7 for 
KIN II and 4.3 for KIN III (Table 2)

 
Table 1. Distribution of CD44 positive cases 

Lesion type 
 

Actinic keratosis Squamous cell carcinoma 
KIN I KIN II KIN III WD MD PD 

Nr of cases 22 3 3 16 34 6 
KIN- keratinocyte intraepithelial neoplasia; WD-well differentiated;  

MD-moderate differentiated; PD-poorly differentiated 

Table 2. Distribution of actinic keratosis cases depending of CD44 FSS 

KIN degree KIN I KIN II KIN III 
FSS / no. of positive cases 7,6/22 7/3 4,3/3 

*FSS-final staining scores; KIN- keratinocyte intraepithelial neoplasia 

Table 3. Distribution of cases of squamous cell carcinoma depending of CD44 FSS 

Degree / Stage WD MD PD 
Stage I: FSS / no. of positive cases 7.5/14 5.6/30 6.3/3 
Stage II: FSS / no. of positive cases 6/2 6,3/3 5/2 
Stage III: FSS / no. of positive cases 0/0 4/1 2/1 

*WD-well differentiated; MD-moderate differentiated; PD-poorly differentiated;  
FSS-final staining scores; KIN-keratinocyte intraepithelial neoplasia 

 
 

For the cases of squamous carcinomas, we 
noticed the positivity of reaction in 56 cases, 
representing 91.8% of investigated lesions. 

We noticed variations in the CD44 FSS 
values according to tumor grade and stage 
(Table 3). 

We have found positivity for 16 (88.8%) of 
well-differentiated tumors and 34 (91.8%) and 6 

(100%) for moderately respectively for the 
poorly differentiated tumors, irrespective of 
tumor stage. Depending on the tumor stage, we 
noticed positivity for all stage III tumors 
(100%), but also for Stage II (87.5%) and Stage 
I (92.1%) tumors 
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Fig. 1. CD44 immunostaining: a. KIN I, x100; b. Well differentiated squamous cell carcinoma, x100;  

c. Moderately differentiated squamous carcinoma, x100; d. Poorly differentiated squamous carcinoma, x100 

In the case of well-differentiated tumors, 
membranous immunoexpression of CD44 was 
observed with diffuse pattern and medium or 
increased intensity in tumoral islets (Fig.1B). 
CD44 immunostaining was also present in 
inflammatory cells of tumoral stroma. For 
moderate and poorly differentiated carcinoma, the 
CD44 reactions intensity was moderate or high 
(Fig. 1C-D). 

For squamous carcinomas FSS values varied 
between 2 and 12. For the stage I tumors, the FSS 
values were 7.5, 5.6 and 6.3 in well, moderately 
and respectively poorly differentiated forms. For 
the stage II tumors the FSS values were 6, 6.3 and 
5 in the well, moderately and poorly differentiated 

lesions. For the stage III lesions, the FSS values 
were 0, 4 and 2 tumors in well, moderately and 
poorly differentiated tumors. 

The statistical analysis indicated significantly 
higher values for KIN I and II, compared to KIN 
III (p=0.001, ANOVA test) (Fig. 2A). There were 
also significantly higher differences in KIN lesions 
compared to carcinomas, as well as in  
well-differentiated carcinomas compared to 
moderate and poorly differentiated (p=0.005,  
χ 2 test) (Fig. 2B). We did not find statistical 
associations of CD44 expression with the tumor 
stage (p=0.601, χ 2 test) (Fig. 2C) 

. 

 

Fig. 2. a. Distribution of CD44 values depending on KIN grade;  
b. Distribution of CD44 positive cases in relation to lesion type and differentiation degree of carcinomas;  

c. Distribution of CD44 positive carcinomas depending on tumor stage 
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Discussions 
CD44 antigen is a surface glycosylated 

polypeptide involved in various cellular 
functions including cell adhesion. Moreover, it 
has been demonstrated that CD44 expression 
appears to confer metastatic potential for cell 
lines originating from certain carcinomas. 

In the normal skin, CD44 is expressed in 
keratinocytes along the epidermis, with the 
exception of granular and corneous layers, in the 
hair follicles, eccrine sweat glands and dermal 
dendritic cells [15,16]. Other studies have 
reported for the normal epidermis positivity in 
upper layers of cells, and their progressive 
decreasing to suprabasal layers [17]. In addition, 
the immunoexpression of CD44 was identified 
in various skin tumors, such as melanoma, 
Merkel carcinoma and squamous cell carcinoma 
[18,19,20]. 

In our study, we found CD44 
immunoexpression in all cases of actinic 
keratosis. The distribution of the CD44 staining 
was membranous, throughout the thickness of 
the epidermis with moderate or increased 
intensity. Similar studies in the literature 
reported reduced expression of CD44 for actinic 
keratosis, focal or diffuse expression for Bowen 
disease [21] and intense expression for all 
invasive and metastatic squamous carcinomas 
[15,16,21]. Another recent study indicates 
differential expression of CD44 depending of 
the KIN grade, in KIN I and KIN II being 
located in basal and suprabasal layers, while in 
KIN III the expression was diffused across the 
thickness of the epidermis [17]. The authors 
suggest that differences of expression in normal 
skin and KIN, as well as in KIN of varying 
degrees, may be associated with alteration of 
stratification and differentiation of keratinocytes 
during the transformation of keratosis into 
squamous cell carcinoma [17]. 

The investigated squamous carcinomas were 
positive in 91.8% of cases. In the case of well-
differentiated squamous carcinomas, the CD44 
marker was present diffuse membranous, in the 
tumoral islets, with medium or increased 
intensity. For moderate and poorly differentiated 
carcinoma forms, the CD44 immunostaining 
was membranous and diffuse in the neoplastic 
cell islets with medium or high intensity. One 
study reported variable expression in squamous 
carcinomas depending on the degree of 
differentiation [22]. Prieto et al. find intense 
expression for CD44 in all invasive and 
metastatic squamous carcinomas [16]. Literature 

studies reach contradictory conclusions, some 
consider that CD44 expression in cutaneous 
squamous cell carcinomas is not related to 
malignant transformation, but may be related to 
tumor progression and metastasis [16], while 
others argue that CD44 expression is not 
correlated with the invasive and metastatic 
potential, and is rather related to the degree of 
tumor differentiation [22]. 

Conclusions 
CD44 reactions were significantly higher in 

preinvasive and invasive lesions with low 
degree, with significantly higher differences of 
KIN lesions compared to squamous carcinomas 
and depending on the degree of differentiation. 
These observations suggest that CD44 
expression plays a role in the progression of 
cutaneous squamous neoplasia. 
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