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A b s t r ac t
Background: Lichen planus and leukoplakia may change dysplastically over time and are considered as premalignant lesions. CD44 and E-cadherin
markers appear to have high potential in the premalignant evaluation of oral leukoplakia and lichen planus lesions. Therefore, the aim of this
research was to compare the expression of CD44 and E-cadherin markers in oral leukoplakia and lichen planus and oral squamous cell carcinoma.
Materials and methods: This analytical-descriptive research was conducted on 60 blocks of lichen planus, leukoplakia, and squamous cell
carcinoma. The blocks were stained by CD44 and E-cadherin antibodies. The data obtained from this research were evaluated by SPSS 22.
Results: Only 30% of squamous cell carcinoma (SCC) samples expressed CD44 marker, while 40% and 50% of leukoplakia and lichen planus
samples expressed CD44 marker. The expression of E- cadherin marker in SCC samples was 40% in the range of staining, while it was 50% and 60%,
respectively in leukoplakia and lichen planus. The intensity of staining was estimated to be equally severe in leukoplakia and lichen planus
samples, and there was not a significant difference between the staining intensity of CD44 and E-cadherin (p < 0.16). While in SCC, 70% of the
cases showed mild to moderate expression intensity, while was statistically significant compared to lichen planus and leukoplakia (p < 0.004).
Conclusion: It seems that the severity of CD44 and E-cadherin incidence can indicate the changes in dysplasia and pre-malignancy of oral
lichen planus and leukoplakia associated with oral carcinomas.
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Introduction

1

Oral squamous cell carcinoma (OSCC) is the most common
malignancy of the oral cavity that originates, in the dysplastic
superficial epithelium. Dysplasia is a change that begins in the basal
and Para basal parts of the epithelium.1 The presence of severe
epithelial dysplasia indicates a significant risk of malignancy.2
Leukoplakia is a white spot or plaque that is clinically and
pathologically unlike any other lesion. 3 Approximately 5% of
leukoplakia samples are malignant at the time of the first biopsy
and the remaining 5% undergo subsequent malignancy.4 About
10–15% of dysplasia diagnosed as leukoplakia eventually develops
squamous cell carcinoma, especially in the floor of the mouth.5
Lichen planus is a chronic inflammatory disease of the skin–
mucosa that often involves the oral cavity and occurs mainly
in people aged 30–70 years and in women.6 Its prevalence in
different populations has been reported between 0.5 and 2.3%.7 An
important issue with Lichen planus is the possibility of malignant
transformations. 8 This issue has been debated for many years.
Although extensive research has been done in this area and a
specific lesion has been identified as a separate premalignant
lesion, it is still questionable whether the lesion is benign or
prone to malignancy.9 Many oral squamous cell carcinomas have
been reported to begin with a premalignant lesion, especially
leukoplakia.10 Malignant changes in OLP have been reported up
to 10%. The association between an increased risk of malignancy
and a specific type of OLP lesion is unclear.11 However, some studies
have found an increased risk of squamous cell carcinoma in atrophic
and erosive types and others in plaque-like form. According, the oral
lichen planus has been defined by the World Health Organization as

a premalignant condition.12 Oral leukoplakia, OLP, and OSCC are the
most common oral diseases with specific clinical and histological
features and in most cases are associated with chronic inflammation
in adjacent connective tissue.13 Decreased or increased expression
of some molecular-protein markers in suspected malignant lesions
has been somewhat effective in the early detection of oral cancer.
Among many protein factors, two are clinically important including
CD44 and E-cadherin.14 CD44 is a membrane glycoprotein with
various isoforms of V10 to V10 that results from different mRNA
expression.15 The decrease of CD44 is due to ectodomain fracture,
which occurs in a large number of malignant tumors. CD44 fractures
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are said to separate tumor cells from the extracellular matrix and
lead to tumor cells migration, tumor spread, and metastasis.16 Ecadherin is calcium-dependent membrane glycoprotein that is
responsible for cell-to-cell binding in the epithelium. E-cadherins
make connections in epithelial tissues thus keeping the epithelial
cells together.17 Many epithelial neoplasms, including oral squamous
cell carcinoma (OSCC), show the changes in the expression of
E-cadherin protein. The possibility of this change in extent causes a
defect in the ability of the cells to attach to each other and facilitates
separation from the primary tumor and attachment to the substrate
components and progression to the surrounding tissues.8,11 Given
the role of CD44 and E-cadherin in the progression of cancerous and
precancerous lesions, it seems that these two markers have a high
potential in assessing the precancerous lesions of oral leukoplakia
and lichen planus. 3,10 Therefore, the aim of this research was to
evaluate and compare the expression of CD44 and E-cadherin
markers in oral leukoplakia and lichen planus lesions as well as their
progression to OSCC.

M at e r ia l s

and

Methods

This research is retrospective and the statistical population includes
blocks related to patients with oral lichen planus, leukoplakia and
OSCC in the archive of the pathology department of Ilam university
of Medical sciences.
According to the study of Asareh and according to the formula
for determining the sample size of the prevalence studies that is
described below, the sample size of 60 cases was estimated in each
group.4 By placing these numbers in the formula and adding 10%
due to the drop, the sample size was 60 people.
To analyze the data obtained from this study, descriptive
statistics including frequency and percentage were applied using
chi-square test for qualitative data. The normality of the data was
measured by Kolmograph-Smirnov test. If the data were normal,
ANOVA test would use, and if they were not normal, Kruskal-Wallis
test would use to compare the three groups. SPSS 22 software was
used, and a significance level of 0.05 was considered.

Method
Initially, existing slides stained by H&E were examined by a
pathologist and the slides were separated by diagnosis of oral
leukoplakia, oral lichen planus, and OSCC. Then the blocks related
to the slides were collected and evaluated in terms of the amount
of tissue required for immune histochemical (IHC) staining.
The blocks were stained by CD44 and E-cadherin antibody kits,
then 5-micron incisions were made and new slides that were stained
by IHC staining were examined by a pathologist. In this research,
normal epithelial tissue was used as a positive control and lack of
primary antibody was used as a negative control.
The following codes are defined to evaluate the intensity of
staining:4
Code 0: unstained
Code 1: less than 25% staining

Code 2: 25–50% staining
Code 3: 50–75% staining
Code 4: over 75% staining

The thickness of the stained epithelium is as follows4:
Code 0: lack of staining
Code 1: staining up to one-third of the epithelium
Code 2: staining up to two-thirds of the epithelium
Code 3: staining of the entire thickness of the epithelium

Ethical Statement
The protocol of this study was approved by the Ethics Committee
of Ilam University of Medical Sciences, Ilam, Iran (Ethical code:
IR.MEDILAM.REC.1399.254). Written informed consent was obtained
from all participants included in the study.

R e s u lts
This research was conducted on 60 blocks including 20 SCC,
20 lichen planus, and 20 leukoplakia in the field of expression of
CD44 and E-cadherin markers. There were 10 men and 10 women
in each group. Equally, each marker included 5 men and 5 women.
Intensity and extent of samples’ staining with CD44 and
E-cadherin markers are presented in Tables 1 to 4 separately for
all three groups.
Examination of the staining range of SCC, lichen planus, and
leukoplakia samples in the field of CD44 marker expression showed
that 30% of SCC samples, 40% of leukoplakia samples and 50%
of lichen planus samples had a staining range of 50–75% (Fig. 1).
According to the results of Fisher’s exact test, there was not a
statistically significant difference between the three groups of
SCC, lichen planus, and leukoplakia in terms of the percentage of
stained cells (the extent of staining) (p = 0.16).
In terms of staining of epithelial thickness in the samples
studied by CD44 marker, the whole thickness was stained in SCC
sample in 20% of cases. In leukoplakia and lichen planus samples
in 60% and 80% of cases, two-thirds of the epithelial thickness was
stained, respectively. According to the results of fisher’s exact test,
there was a statistically significant difference between the three
groups (SCC, lichen planus, and leukoplakia) in terms of thickness
of the stained epithelium (p = 0.004).
Staining intensity CD44 in SCC samples was at weak level in 70%
of the cases, and it was at severe level in 50% of leukoplakia and
lichen planus samples. Statistical analysis of data using fisher’s exact
test did not show a statistically significant difference between the
three group (SCC, leukoplakia, and lichen planus) in terms of staining
intensity (p = 0.07).
Regarding the extent of staining of SCC, leukoplakia, and lichen
planus samples to express E-cadherin marker, the findings showed
that the extent of staining in SCC samples was over 75% in 10% of
samples, and it was 50% and 60% in leukoplakia and lichen planus,
respectively (Fig. 2). The results of Fisher’s exact test to examine
the percentage of stained cells (the extent of staining) in the three

Table 1: Frequency distribution of staining intensity in the studied groups (CD44 marker)
Rank

Unstained

Mild

Moderate

Severe

SCC

0

4 (40)

4 (40)

2 (20)

Leukoplakia

0

4 (40)

2 (20)

4 (40)

Lichen planus

0

0

5 (50)

5 (50)

Test result (P)
0.24
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Table 2: Thickness of the stained epithelium in the studied groups (CD44 marker)
Thickness
OSCC

0
0

1
0

2
8 (80)

3
2 (20)

Test result (P)

Leukoplakia

0

0

4 (40)

6 (60)

0.004

Lichen planus

0

0

2 (20)

8 (80)

Table 3: Frequency distribution of staining intensity in the studied groups (E- cadherin marker)
Rank

Unstained

Mild

Moderate

Severe

SCC

0

6 (60)

3 (30)

1 (10)

Leukoplakia

0

5 (50)

1 (10)

4 (40)

Lichen planus

0

2 (20)

4 (40)

4 (40)

Test result (P)
0.07

Table 4: Thickness of the stained epithelium in the studied groups (E-cadherin marker)
Thickness
OSCC

0
0

1
6 (60)

2
2 (20)

3
2 (20)

Test result (P)
0.08

Leukoplakia

0

2 (20)

2 (20)

6 (60)

Lichen planus

0

1 (10)

4 (40)

5 (50)

Figs. 1A to C: CD44 immunostaining in studied groups. CD44 expression in: (A) Oral lichen planus, ×10 magnification; (B) Leukoplakia ×10
magnification; (C) Squamous cell carcinoma ×10 Magnification

groups (SCC, leukoplakia and lichen planus) showed a statistically
significant difference (p = 0.006).
The entire thickness of the epithelium was stained by E-cadherin
marker in 20% of SCC samples. In leukoplakia samples 60% and
in lichen planus samples 50% of cases showed the staining of
the entire thickness of the epithelium. These findings showed a
statistically significant difference (p = 0.008).

Discussion
In the study of Asareh et al., the staining intensity of CD44 in lichen
planus and dysplastic epithelium was over 70%.4 In addition, the
results of Zargaran et al.’s research were acceptable regarding the
expression of CD44 marker in lichen planus that are consistent with
the results of present research.17
The results of Neppelberg et al.’s research showed that
CD44 marker expression was acceptable in areas with oral lichen
planus in epithelial tissues as well as areas with compact tissue,
which is consistent with the results of our research.18 The findings
of Chaiyarit et al.’s research showed that CD44 is a desirable
indicator for the diagnosis of oral lichen planus from other epithelial
dysplastic lesions that is consistent with the results of our research.19
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Regarding the expression of E-cadherin marker, the results of
Yong et al.’s research showed that this factor is expressed 50% less
in people with lichen planus than healthy people, so this marker is
a good indicator for diagnosing lichen planus, which is consistent
with the findings of our research.20
In the study of Neppelberg et al., which examined the expression
of E-cadherin marker in people with oral lichen planus, the expression
of E-cadherin marker in areas with lichen planus in epithelial tissues
was satisfactory and acceptable.18 However, in sub-epithelial areas
and areas with dense tissue, there was a focal decrease in E-cadherin
expression, which contradicts the results of the present research.
Regarding the extent of staining of epithelial thickness in the
samples studied by CD44 marker, in Asareh et al.’s research on
staining of epithelial thickness in 100% of cases, two thirds of the
thickness of the epithelium were stained, which was consistent with
the findings of our research.4
In the research of Bahar et al., about 100% of SCC samples
showed a decrease of expression of CD44 marker.21 The results of
Simionescu et al.’s research showed that the lower the distinction
and the higher the grade of SCC, the lower the intensity of
CD44 marker expression that is consistent with the results of
present research.22
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Figs. 2A to C: E-cadherin immunostaining in studied groups. E-cadherin expression in: (A) Oral lichen planus, ×10 magnification; (B) Leukoplakia
×10 magnification; (C) Squamous cell carcinoma ×10 Magnification

The results of Abdulmajeed and Mannelli’s research showed
that the expression of CD44 and E-cadherin markers increases in
dysplastic and SCC lesions, which contradicts the findings of present
research. 23,24 While it is expected that in cases where epithelial
tissue undergoes dysplastic changes, intercellular connections are
reduced and in cases where carcinoma such as SCC invades the
underlying tissues, interconnection between cells is completely
lost, thus factors that are effective in intercellular connections such
as CD44 and E-cadherin show less intensity of expression.4,7 In the
present research, the expression intensity of both of these factors
in SCC was lower than leukoplakia and lichen planus, which shows
the same thing. There was not a significant difference between
the staining intensity of markers in lichen planus and leukoplakia,
but the expression of these markers was lower in SCC. Therefore, it
can be said that these two protein factors are somewhat effective
in dysplastic changes and malignant potential of lichen planus
and leukoplakia, so it is suggested that more research be done in
this field.

C o n c lu s i o n
Based on the findings of this research, there was a significant
difference between the extent of expression of CD44 and
E-cadherin in leukoplakia and lichen planus compared to SCC
and it seems that the extent of expression of these two proteins
can indicate the changes in dysplasia and precancerous lesions of
leukoplakia and lichen planus in oral carcinomas.
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