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Abstract
Background: Potentially malignant disorders such as leukoplakia and erythroplakia are often associated with dysplastic 

changes that have an increased risk for malignant transformation. CD34 is considered as an important marker for tissue 
vascularization, which represents microvessel density. P63 has a role in epithelial proliferation and is frequently altered in dysplasia 
and associated with tumorigenesis. The aim of this study was to evaluate the expression of CD34 and p63 in different grades of 
oral epithelial dysplasia (OED).

Methods and Results: This research included 50 histopathologically confirmed OED. Grading classification of OED was 
determined according to the WHO criteria, in which the lesions were classified into mild, moderate, and severe grades. CD34 and 
P63 expressions were studied by using the immunohistochemical technique. Most OED lesions were observed in patient between 
40 and 69 years of age. Buccal mucosa was the most affected site (42%). According to histopathological grades, mild OED was 
predominant (54%). There was a significant difference among OED grades through the P63 marker. 

Conclusion: The P63 marker can be considered a good indicator for malignant transformation by grade scoring scales, and 
the CD34 marker can be used as a useful diagnostic indicator for OED. (International Journal of Biomedicine. 2022;12(4):596-
600.).
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Introduction
Oral epithelial dysplasia (OED) is characterized by a 

spectrum of histologic changes in the oral mucosa with the 
potential to transform into oral squamous cell carcinoma 
(OSCC).(1,2) A meta-analysis of OED data indicates a malignant 
transformation rate of 12% within 2 years, increasing to 
22% within 5 years.(3) Predicting the risk of malignant 
transformation is predominantly based on clinicopathologic 
correlation, histologic examination, and grading.(2,3) However,  
there is currently no consensus regarding the risk of malignant 
transformation based on histopathology.(5)

Oral potentially malignant disorders (OPMDs) are 
defined as a group of oral mucosal lesions (leukoplakia, 
erythroplakia, oral submucous fibrosis, oral lichen planus, 
oral dysplasia),(6,7) which are associated with an increased 
risk of malignant transformation. While OPMD is a clinical 
term, OED is a histo-morphologically spectrum of epithelial 
changes associated with an increased risk of transformation to 
carcinoma.(8) Many OPMD may be pathologically associated 
with OED.(9-11) The OED histological criteria reported in 
the WHO classification 2017 are based on “architectural” 
(disordered tissue organization) and “cytological” (individual 
cell abnormality) changes.(12-14) However, the malignant 
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potential of OED can be variable and unpredictable. OSCC 
has been shown to develop in the absence of known OED 
and without any evidence of neoplasia seen histologically in 
previously and conventionally stained oral biopsies in >20% 
of previously biopsied cases.(15) However, the overall evidence 
indicates a positive correlation between the likelihood and 
time of malignant transformation with increasing degrees of 
dysplasia. (9,11,14) 

CD34 is a glycoprotein member found on the surface of a 
number of body cells. It is a group of differentiation compounds 
that act as cell adhesion proteins.(16) During the formation of 
a tumor, angiogenesis is the complicated creation of newly 
created blood vessels from pre-existing vascular complexes 
through vessel expansion.(17) In epithelial dysplastic lesions, 
angiogenesis is believed to be critical for the nourishment 
and proliferation of dysplastic cells as well as tumor cells, 
mesenchymal cells, and inflammatory cells like mast cells and 
macrophages secreting angiogenic materials. Amplified levels 
of angiogenic triggers like vascular epidermal growth factor 
(VEGF) result in angiogenesis.(18) 

In many tumors, endothelial cells of blood vessels play 
an essential role in angiogenesis, and CD34 is a signal for these 
cells. Microvessel density (MVD) in different malignancies is 
evaluated using the CD34 marker. Furthermore, MVD helps 
in predicting tumor progression or regression.(19) 

The p63 is essential for regulating epithelial cell 
proliferation, development, and maturation, and its level in 
the epithelial dysplastic lesions is usually changed.(20) The 
p63 is implicated in embryogenesis, cell differentiation, and 
defective cell death.(21) It is also involved in the formation of 
stratified squamous epithelium.(22) Its role in the oral epithelium 
might be to preserve stem cell activity rather than a direct link 
between tumorigenesis and metastasis transformation.(23) 

The purpose of this research was to evaluate the 
expression of CD34 and p63 in different grades of OED.

Materials and Methods  
Fifty cases of OED were retrieved from the archives 

of the Oral Pathology Laboratory of the Oral Diagnosis 
Department at the College of Dentistry (Baghdad University). 
Formalin-fixed paraffin-embedded (FFPE) histopathologically 
diagnosed tissue specimens were collected along with their 
relevant patient’s clinical data (age, sex, and site) as provided 
from the oral and maxillofacial reports. 

Grading classification was determined according to the 
WHO criteria, in which the lesions were classified into mild, 
moderate, and severe grades.(24) Hematoxylin and eosin (H&E) 
stained tissue sections were evaluated by two pathologists to 
confirm the diagnosis. The positive tissue controls were the 
human tonsil for CD34 and the human prostate for P63. 

The presence of a brown granular DAB dye pattern 
within the particular cellular or tissue compartment for a 
specific antibody in positive control tissue slides, according to 
the product’s datasheets, and the lack of staining in negative 
control tissue samples indicated immunohistochemical signal 
specificity. The markers’ expression was quantitatively 
assessed. 

CD34 and microvessel density quantification
The immunohistochemical expression of CD34 was 

assessed to determine microvessel density (MVD), which 
represents the number of microvessels in each field at 40 
magnifications, and the average was calculated. Individual 
endothelial cells or clusters of endothelial cells with or without 
a lumen that established a brown color with anti-CD34 were 
regarded as positively stained blood vessels.(25)

P63 scoring
The positive nuclear staining for P63 was assessed using 

a well-established quantitative scoring system ranging from 
negative to strong positive staining, as follows:(26)  
•Negative staining (less than 5% stained cells) 
•Weak positive staining (between 5% and 25% stained cells)
•Moderate positive staining (between 25% and 50% stained cells)
•Strong positive staining (more than 50% stained cells)

Statistical analysis was performed using statistical 
software package SPSS version 20.0 (SPSS Inc, Chicago, IL). 
Baseline characteristics were summarized as frequencies and 
percentages. Group comparisons with respect to categorical 
variables are performed using One-Sample Chi-Square test. 
A probability value of P<0.05 was considered statistically 
significant.

Results 
The distribution of socio-demographic characteristics 

such as age groups and gender, as well as comparison 
significance, were demonstrated to be sure whether these two 
variables regarding studied patients have randomly distributed 
among their different classes or not.

The age group’s distribution of OED patients showed no 
significant difference (P>0.05). Thus, the probability of OED 
did not differ according to the age groups, as well as age pivoted 
in the fifth and sixth decades, with mean value and standard 
deviation (53.36±12.63 years). As for gender, there was no 
significant difference (P>0.05), and the probability of OED 
does not differ according to the gender’s patients (Table 1). 

Variable n % Statistics*

Age group
(years)

< 40 7 14

χ2= 5.600
P=0.231

40 _ 49 12 24

50 _ 59 13 26

60 _ 69 13 26
≥ 70 5 10

   Mean ± SD
 53.36 ± 12.63

Gender
Male 24 48 P=0.888

Female 26 52

(Between Age & Gender) CC = 0.334
P = 0.178  

*Testing based on One-Sample Chi-Square test, Binomial test, 
and Contingency Coefficient (CC) measuring test.

Table 1.
Demographic characteristics of OED patients.
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The distribution of the site and grade of OED, as well as 
comparison significance, are present in Table 2. 

Buccal mucosa was the most affected site (42%), 
followed by the tongue site (24%), lips site (24%), and other 
sites (14%). 

According to histopathological grades (Figure 1), a 
mild grade of OED was predominant (54%), followed by a 
moderate grade (34%) and a severe grade (12%) (Table 2).

Despite there being no significant AUC by the CD34 
marker (P>0.05) under the guideline of the lowest grade 
group, which was adopted as the control group, analysis for 
the compromised pairs (Grade III as a target group and Grade 
I as a baseline group and Grade III as a target group and Grade 
II as a baseline group) showed that CD34 marker could be 
more than an extended indicator for diagnosing OED and 
especially for the last combination since the AUC decreased 
by more than half, which confirms a decrease in the CD34 
marker with the severe grade of OED (Figure 2). 

The significant AUC by the P63 marker (P<0.05) under 
the guideline of the lowest grade group, which was adopted as 
the control group, and that was accounted at the compromised 
pair (Grade III as a target group and Grade I as a baseline 
group) showed that the P63 marker could be a very good 
indicator for predicting the malignant transformation of OED. 
AUC could be close to the estimated value (0.000) with a 
study pair, as indicated by the 95% CI (Fig. 3). 

Discussion
Histopathological assessed severity of OED remains 

essential for the prediction of malignant transformation of 
precancerous lesions.(27) In this study, most of the OED cases 
were distributed in the fifth and sixth decades of life (mean age 
of 53.36±12.63 years), which was consistent with the results of 
another study.(28) This similarity might be due to a similar sample 
size and gender distribution. The association of OED development 

Variable n % Statistics*

Site

Tongue 12 24
χ2= 8.720
P=0.033

Buccal Mucosa 21 42

Lips 10 20
Others 7 14

Grade
Mild 27 54 χ2= 13.240

P=0.001Moderate 17 34
Sever 6 12

(Site & Grade) CC = 0.318
P = 0.469      

Table 2.
Site and Grade distributions of OED in study patients

*Testing based on a One-Sample Chi-Square test and Contingency 
Coefficient (CC) measuring test.

Fig. 1. A - Photomicrograph of the positive controls of CD34 
reactivity in human tonsil, B - Photomicrograph of the positive 
controls of P63 reactivity in human prostate, C - Positive 
membranous immunohistochemical expression of CD34 in 
OED (mild grade), D - Positive nuclear immunohistochemical 
expression of P63 in OED (severe grade), (magnification 20X).

Fig. 2. ROC-curve plots for the CD34 marker for the group 
grades with different probable combinations

Fig. 3. ROC-curve plots for the p63 marker for the group 
grades with different probable combinations
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with aging could be explained by the prolonged accumulation of 
genetic changes caused by genetic and/or environmental factors 
such as tobacco and alcohol drinking, which are considered 
provoking factors in epithelial dysplasia development.

Concerning gender distribution, the results of the current 
study showed that females were slightly more affected by 
OED (52%) than males (48%). Similar findings were reported 
in other parts of the world.(29) Batool et al.,(30) in contrast to our 
study, showed that 80% of oral dysplastic samples belonged 
to males with the M/F ratio of 4:1. There is controversy as to 
which gender is most affected. Specific habits, such as betel 
nut or tobacco chewing, could explain this in each region. 

According to the site lesions, the distribution of studied 
cases showed that the buccal mucosa was the commonest 
affected site with OED (42%). This finding was in agreement 
with the previous study.(30) The higher prevalence of the 
buccal mucosa site is probably related to the widespread habit 
of betel/areca nut chewing in some regions and increased 
malignant transformation in oral leukoplakia lesions of the 
buccal mucosa over other sites. Napier et al.(31) found that 
OSCC was more likely with potentially malignant disorders 
on the lateral and ventral tongue, the floor of the mouth, and 
retromolar/soft palate complex than those elsewhere. 

In our study, the distribution of OED grades (mild, 
moderate, and severe) was characterized by significant 
differences. Grading of OED continues to be a hotly debated 
subject due to subjectivity. Moreover, several grading systems 
are currently employed because of the need for a consensus. It 
should be recognized that OED grade is of limited utility as a 
risk prediction marker for OSCC. (15,30)

The high score of the CD34 marker was found in the 
severe grade of OED cases, followed in descending order by 
the mild grade and, finally, moderate grade, so no statistical 
significance was obtained among the grades of OED for CD34 
expression. This finding is in concordance with previous 
studies,(31) which stated that the confirmed theory that the 
increased nutrient requirements of actively developing and 
dividing cells lead to an increase in angiogenesis, which in 
turn leads to tumor growth.

Pujari et al.(32) showed a strong statistical significance 
in  MVA with the grade of dysplasia when mild and moderate 
epithelial dysplasia were compared to severe epithelial 
dysplasia. Thus, the increased MVA might be related to 
numerous cytokines, macrophages, mast cells, and neutrophils 
triggered by the dysplastic epithelium’s altered keratinocytes. 
The number of dysplastic cells that can create chemical signals 
that can start the angiogenesis process grows as the dysplasia 
degree increases. Thus, angiogenesis promotes tumor growth 
by supplying nutrients and oxygen. It might be utilized as a 
prognostic marker to determine the aggressiveness of dysplastic 
lesions and their transition to carcinoma.(25) The assessment 
of MVD was done by one study that showed no significant 
correlation with the dysplastic histological grade.(33) This 
discrepancy in the results may be due to different sizes in the 
study sample or subjective assessment of epithelial dysplasia 
grading.    

The results of this study revealed that the vast majority 
of the score for P63 expression was accounted within a severe 

grade and suggested that the expression of p63 increased 
significantly from the mild-to-moderate-to-severe grade of 
dysplasia. This finding comes in accordance with many other 
previous studies which showed that the P63 overexpression 
might be caused by a stabilization of p63 that is not caused by 
mutations. The rate at which cells turn over a short period of time 
may also contribute to stabilization by disrupting their breakdown 
routes or accumulating wild-type proteins.(34) Bavle et al. showed 
that increased expression of p63 in cases of oral submucous 
fibrosis can be considered as definitive quantitative markers 
in the prediction of malignant transformation.(35) 

In conclusion, the P63 marker can be considered a 
good indicator for malignant transformation by grade scoring 
scales, and the CD34 marker can be used as a useful diagnostic 
indicator for OED.
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