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Epidermal Growth Factor Receptor (EGFR) 1s
Overexpressed in Both Dysplasia and Neoplastic Oral
Diseases.

Daniela Adorno-Farias?, Sebastian Martinez Badilla?, Gina Pennacchiotti Vidal*, Ricardo Fernandez-Ramires?

ABSTRACT

Introduction: The Epidermal Growth Factor Receptor (EGFR) is a transmembrane cytoplasmic protein; studies indicate that it
contributes to the development and progression of potentially malignant lesions to oral squamous cell carcinoma (OSCC). In
the present study we determine and characterize the expression of EGFR in samples of oral epithelial dysplasia (OED) and OSCC.
Materials and Methods: 54 samples with histopathological diagnosis of OED were selected, 19 of low grade dysplasia (LGD)
and 35 of high grade dysplasia (HGD) and a tissue matrix was with 60 samples of OSCC and 9 of normal oral mucosa were used.
EGFR detection was performed by immunohistochemical technique. In the photomicrographs, protein expression was deter-
mined. Chi square test and Fisher test were used for statistical analysis (P <0.05).

Results: 54% of OED and 60% of OSCC showed a significant pattern of high EGFR expression when compared with normal oral

mucosa.

Discussion: We found a tendency in LGD, HGD and OSCC to over expression of EGFR.

Conclusion: There is over expression of EGFR in OED and OSCC, so it could be considered as an early marker of these patholo-

gies.
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INTRODUCTION

Oral cancer originates as a sequential process, with accumula-
tion of genetic, epigenetic, metabolic, hormonal and other con-
secutive alterations of exposure to carcinogens’. Oral squamous
cell carcinoma (OSCC) is the most common malignant neoplasm
of the oral cavity, accounting for 90% of oral cancers. Although
OSCC may originate de novo, it is recognized that oral potentially
malignant disorders (OPMDs) represent an increased risk of de-
veloping oral cancer, anywhere in the oral cavity**.

Normally, the OPMDs most frequently associated with the
development of OSCC are leukoplakia, erythroplakia and actinic
cheilitis. The risk of malignant transformation of these lesions is
mainly associated with the presence of a combination of cellular
and architectural alterations, caused by the accumulation of ge-
netic changes, known as oral epithelial dysplasia (OED)'~.

Although the degree of dysplasia evaluated by histological
examination is currently the standard predictor of malignant
transformation, it has significant limitations. Studies indicate that
the risk of malignant progression varies between 6% and 36%
in the presence of OED®, and a higher probability of malignant
transformation has been associated with lesions with a high de-
gree of OED?*’. However, the evidence from longitudinal studies
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remains contradictory?, there are documented cases of malignant
transformation of mild dysplasia and complete regression of severe
dysplasia, exposing the insufficiency of current risk classification
schemes for OPMD3*12,

Several biomarkers have been reported that can be used to
predict aggressiveness, recurrence and resistance to conventional
treatments in OSCC, representing a useful tool, especially in early
tumor detection. Epidermal growth factor receptor (EGFR) is a
transmembrane cytoplasmic protein that belongs to the ErbB fam-
ily of receptor tyrosine kinases (RTK) encoded by the EGFR gene
located on chromosome 7p12-13. EGFR activity plays an impor-
tant role in the morphogenesis of organs derived from mesoderm
and ectoderm, such as the brain, heart and lung. In the adult body,
however, it loses this role. RTK are involved in the development of
mammary ducts at puberty, the proliferation of the alveolar lobe in
pregnancy and the production of milk in the postpartum period."

EGFR has been found to be over expressed in various neo-
plasms and this overexpression has been correlated with a worse
prognosis, higher proliferation rate, greater invasiveness and re-
duced survival™'. Furthermore, an increase in the number of cop-
ies of the EGFR gene would be associated with the progression from
OPMD to OSCC. Likewise, it is suggested that EGFR inhibitors can
prevent oral cancer in patients with OPMD who have higher EGFR
copy numbers'®'?, This therapeutic option could be very useful for
OPMD, avoiding aggressive surgical treatments, reducing recur-
rences and progression to OSCC.

Based on this background and knowing that there are only few
studies in the literature that evaluate EGFR expression in relation
to the different degrees of OED, this study aimed to determine and
characterize EGFR in OED of different grades, comparing it with the
expression in normal mucosa and OSCC in its four stages.

MATERIALS AND MEETHODS

All procedures performed in this study were in accordance
with the ethical standards of the University of Chile (Approval No.
2014/29; FONDECYT No. 11140281) committee and with the 1964
Helsinki declaration and its later amendments or comparable ethi-
cal standards. The patients were not direct involved in this study.
Fifty-four samples with a diagnosis of OED in different degrees were
selected, obtained from the Pathological Anatomy Laboratory of
the Faculty of Dentistry of the University of Chile. All histological
slides stained with hematoxylin/eosin were reviewed by two ex-
aminers under a light microscope and classified according to the
degree of OED in low (LGD) or high grade (HGD), in agreement with
the WHO classification (2017)"%. Clinical data on gender, age and
anatomical location were obtained from anatomopathological re-
cords. In addition, 60 cases of OSCC, classified according to WHO
20177, and 9 cases of normal mucosa (NM) were used from the tis-
sue microarray (TMA) model OR208 (Biomax Inc, 2016, USA).

For immunohistochemistry, 3um sections were cut from for-
malin-fixed and paraffin-embedded material and mounted on
silanized glass slides. Then, antigen retrieval was carried out in a
pressure cooker (Oster®) with citrate buffer at pH 6 for 44 min, and
endogenous tissue peroxidase was blocked in a 3% hydrogen per-
oxide solution and distilled water for 10 min, protected from light.
Then, a 2.5% Normal Horse Serum Blocking Solution (Vector Labo-
ratories, Burlingame, USA) was used for protein blocking at room
temperature. Sections were incubated with the following mono-
clonal primary antibody: Anti-Rabbit EGFR (1:30; clone D38B1; Cell
Signaling Technology)diluted in sterile phosphate-buffered saline
(PBS), overnight at 4°C. Primary antibodies were replaced with PBS
as a negative control in all reactions. As secondary antibody, R.T.U
Biotinylated Goat Anti-Rabbit IgG (Vector Laboratories, Burlingame,

Fig. 1: Representative fields of LGD, HGD and OSCC with immunohistochemical staining of EGFR antibody. a) LGD with low EGFR
expression; b) LGD with high EGFR expression; ¢) HGD with low EGFR expression; d) HGD with high EGFR expression; e) OSCC with low

EGFR expression; f) OSCC with high EGFR expression.
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USA) was used at 37°C. The reaction was revealed with 3,3’-diami-
nobenzidine (Dako Corporation, Carpinteria, USA) for 5 min in a
dark chamber. The tissue samples were counterstained with Harris
hematoxylin for 5 min, dehydrated and mounted. Mammary carci-
nomas were used as positive control.

Immunohistochemical staining of the EGFR antibody was ana-
lyzed by two observers independently, who were blinded to clini-
copathological and immunohistochemical data. For this purpose, a
high definition light microscope at 40x magnification (Leica DM750,
Leica Microsystems, Switzerland, 2015) was used in ten consecutive
fields, and the images were transferred to a video monitor using
a computerized system. After capture with a digital camera (Leica
ICC50 W, Leica Microsystems, Switzerland, 2015), the cases were
analyzed using Image J software (NIH Image, USA, 2016). Cases ex-
hibiting brown staining were defined as positives and labeling was
scored to membrane location. Antibodies were scored according to
labeling intensity and ratio. Intensity was scored as follows: nega-
tive staining = 0, weak staining = 1, moderate staining = 2, and in-
tense staining = 3. The labeling ratio was defined as the percentage
of labeled cells (0= 0-10 %, 1= 11-25 %, 2= 26— 50 %, 3= 51-75 %,
4=76-100 %). The labeling index (LI) was calculated by multiplying
the intensity (0-3) by the labeling ratio (from 0 to 4). Protein expres-
sion was classified according to the labeling index (LI) as follows:
negative (-) for LI = 0, low expression (1+) for LI from 1 to 4, moder-
ate expression (2+) for LI from 5 to 8 and high expression (3+) for LI
> 9 (21,22). Then, to compare immunolabeling between all groups,
the LIs were classified into two groups, low expression (0 and 1+)
and high expression (2+ and 3+) (Figure 1).

Differences in EGFR expression were analyzed using the chi-
square test and Fisher’s exact test. Significant differences were con-
sidered to exist if p-value< 0.05. All statistical calculations were per-
formed using GraphPad Prism 6.03 software (San Diego, CA, USA).

REesuLts

Of a total of 54 samples diagnosed as OED, 35 (64.8%) corre-
sponded to LGD and 19 (35.2%) to HGD, with the mean age of LGD

Table 1: Summary of patients' characteristics

Gender X Age
Samples

M F X Min.,

n (%) n (%) +SD Max.
NM (n=9) 5(56) 4 (44) 19 | £1922222 | 15,21
LGD (n=35) 16 (46) | 19(54) |49 | +16.70027 | 9,74
HGD (n=19) 10(53) | 947) 56 | £14.21617 | 17,79
OED (n=54) 26 (48) | 28(52) | 52 | £16.05964 | 9,79
OSCCS1(n=24) | 18(75) | 6 (25) 61 | £10.76596 | 38,82
0OSCCS2(n=16) | 11(69) | 5(31) |53 | £8.916044 | 40,73
0OSCCS3(n=6) |4(67) 2(33) 60 | £9.537645 | 50,70
OSCCS4 (n=14) | 8(57) 6 (43) 49 | £8.218179 | 36,67
OSCC (n=60) 41(68) | 19(32) | 56 | £10.74323 | 36,82

NM., Normal Mucosa; LGD., Low grade Dysplasia; HGD., High grade
Dysplasia; OED., Oral Epithelial Dysplasia; OSCC., Oral Squamous
Cell Carcinoma; S1., Stage 1; S2., Stage 2; S3., Stage3; S4., Stage 4.

and HGD being 49 and 56 years, respectively. OSCC samples were
separated according to their clinical stage, with 24 samples (40%) in
stage 1, 16 (26.7%) in stage 2, 6 (10%) in stage 3 and 14 (23.3%) in
stage 4. The results of the analysis of the clinical data of the samples
are systematized in Table 1. The averages of ages and the number of
female and male patients were similar in the OED and normal oral
mucosa groups (p> 0.05).In the OSCC samples, the percentage of
men was higher than that of women (p <0.05).

Table 2 shows the results of EGFR expression where most of
the OED and OSCC samples in their different degrees, presented a
significant pattern of high EGFR expression (p <0.05). On the other
hand, the total NM samples presented homogeneous low expres-
sion of this marker. Stage 3 and 4 of OSCC showed a higher frequen-
cy of cases with high EGFR expression than stage 1 (p <0.00001).
High EGFR expression was observed in only a few cases of stage 1
OSCC (p <0.00001).

Regardless of the grade, a greater number of OED cases positive
for moderate to intense EGFR expression were found in the epithe-
lial cells located in the basal and parabasal strata (Table 3). In ad-
dition, a statistically significant association was observed between
high EGFR expression and moderate to intense staining in the basal
and suprabasal strata (p <0.05). Table 4 shows that no association
was found between EGFR expression and age, location or gender in
patients with OED.

Discussion

EGFR overexpression occurs in around 80-90% of head and
neck cancers?® and has also been reported in oral premalignant
lesions'?224, Furthermore, this pathway is of interest, as there are
molecular therapies directed against EGFR that can potentially be
beneficial for the treatment of OED?2. The present study determines
and characterizes EGFR expression in low and high grade epithelial
dysplasia, comparing it with its expression in normal mucosa and in
OSCC of different stages.

Importantly, the present study observed that OEDs tend to over
express EGFR, regardless of its degree, in the same way as OSCC.

Table 2: Comparison of EGFR expression between OED groups,
OSCC groups and NM.

Samples LE HE -value Total
P n (%) n (%) P n (%)
NM 9.(100) 0(0) 9(100)
LGD 12 (34) 23 (66) 35 (100)
0217044
HGD 5 (26) 14 (74) 19 (100)
OED 1731) | 37(69) 54(100)
osccst | 9375 15 (62,5) 24.(100)
0SCCS2 | 4(25) 12 (75) 16 (100)
0sccs3 |00 6(100) | <0000 Fi00)
0sCCS4  |3(21) 11(79) 14 (100)
05CC 16(27) | 44(73) 60 (100)

LE., Low EGFR expression; HE., High EGFR expression; NM., Normal
Mucosa; LGD., Low grade Dysplasia; HGD., High grade Dysplasia;
OED., Oral Epithelial Dysplasia; OSCC., Oral Squamous Cell Carcino-
ma; S1., Stage 1; S2., Stage 2; S3., Stage3; 54., Stage 4.
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Some previous studies that evaluated OPMD samples with or with-
out dysplasia, without considering the degree, reported positivity
for EGFR in 62.5% of leucoplakia® or high expression of this marker
in 71% of OPMD samples'®. In addition, EGFR expression has been
reported to increase with the progression of dysplasia lesions to
0OSCC*, and EGFR overexpression was found to occur exclusively in
leucoplakia that transformed into OSCC?. In relation to the degree
of dysplasia, a lower expression of EGFR was reported in cases with
low-grade OED that did not transform to OSCC compared to the
group in which there was malignant transformation?.

It would be expected to observe positive expression of EGFR in
the oral mucosa, as there are studies that indicate that it is involved
in the repair of this mucosa®**. In contrast to these data, in the
present study all normal tongue mucosa samples were negative for
EGFR. In relation to OSCC, the result was consistent with the litera-

Table 3: Expression of EGFR according to location in epithelial layers

ture that reports high expression in 60-98% of cases'”. These obser-
vations were important to compare with the OED samples, as it is
expected that in these cases, as well as in OSCC, an imbalance occur
mediated by different genetic alterations that cause an increase in
EGFR and/or an increase in the activity of these receivers'.

As the evaluation of OED grade remains the standard strategy
to predict the potential of malignant transformation, the analysis of
EGFR expression in OPMD samples with low and high grade OED,
contrasted with OSCC and NM, and contributes to consolidating
the studies reported in the literature. Initially, Benchekroun et al.
2010 suggested that increased EGFR copy number was a risk fac-
tor for malignant transformation. However, later Nankivellet al.??, in
their follow-up study of patients in relation to the transformation to
0OSCC, identified that high EGFR expression was also a risk factor in
patients with OED of different degrees, which suggests that these

LGD (n=35) HGD (n=19) Total ODE (n=54)
Neg.-Weak Mod.-int. Neg.-Weak Mod.-int. Neg.-Weak Mod.--int.
Epithelial Layers | n (%) n (%) n (%) n (%) n (%) n (%)
Basal 6(17) 29 (82) 5(26) 14 (74) 11 (20) 43 (80)
Parabasal 8(23) 27 (77) 5(26) 14 (74) 13 (24) 41 (76)
S. Spinosum 25(71) 10 (29) 11 (58) 8(42) 36 (67) 18 (33)
S. Superficial 35(100) 0(0) 19 (100) 0(0) 54 (100) 0(0)

S., Stratum; LGD., Low grade Dysplasia; HGD., High grade Dysplasia; OED., Oral Epithelial Dysplasia; Neg.-Weak., Negative-Weak staining;

Mod.-Int., Moderate-Intense staining

Table 4: Association between EGFR expression and clinic pathologic parameters of OED and OSCC samples.

LGD (n=35) HGD (n=19) OED (n=54) OSCC (n=60)

LE | HE | p-value LE | HE | p-value LE | HE | p-value LE | HE | p-value
Gender
F 3 16 2 7 23 5 14
v B 3 0.817 3 . 0.701 p ” 0.634 > > 0.813
Age (Years)
<50 3 13 1 3 4 16 5 8
oo B e 0.817 2 > 0.946 > 0.959 > I 0.360
Site
Lower lip 3 3 0 0 3 3 ND ND
Cheek 1 8 3 1 11 ND ND
Gingiva 1 7 1 4 2 11 ND ND
Tongue 1 9 0.338 1 4 0.449 2 13 0.189 ND ND
Palate 0 1 0 1 0 2 ND ND
Mouth floor 0 1 2 1 2 ND ND
Superior lip 0 0 1 1 1 1 ND ND

LGD., Low grade Dysplasia; HGD., High grade Dysplasia; OED., Oral Epithelial Dysplasia; OSCC., Oral Squamous Cell Carcinoma; LE., Low

EGFR expression; HE., High EGFR expression; ND., No data.
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high-risk lesions should be treated with EGFR antagonists. Mean-
while, other studies suggest that it would be interesting to evalu-
ate the interaction between EGFR and COX2, CD9 and CD151%7%',
which could lead to multimodal approaches for chemoprevention
in the treatment of OPMDs*.

In the present study, it was observed that moderate to intense
EGFR labeling in positive OED samples was preferentially located in
the basal and suprabasal strata, although this information has not
yet been reported in the literature. Regarding the clinical charac-
teristics, no association was observed between high or low EGFR
expression in relation to age, gender or location of HGD and LGD.
On the other hand, studies that evaluated the association between
positivity and EGFR found a high risk in relation to lesions located
on the tongue and floor of the mouth?.

Loss of heterozygosity (LOH) in 3p and/or 9p may be present
in OPMD without dysplasia or with low-grade dysplasia, which is
used as an independent marker of OED to characterize patients
with high risk of malignant transformation®. Considering high-risk
patients such as those with LOH, a study determined that EGFR
blockade with Cetuximab could give a significant histological and
clinical resolution in some of these patients with moderate to se-
vere dysplasia lesions®.

CoNcLUSION

There is a tendency for both LGD, HGD and OSCC to have a high
EGFR expression, but not normal oral mucosa. This confirms that
EGFR overexpression is an intrinsic factor of dysplastic and neoplas-
tic tissues, which serves as an early biological marker of these pa-
thologies®. Based on these data, it is suggested that more follow-
up studies be conducted to identify EGFR overexpression as a risk
factor for malignant transformation, with a greater number of LGD
and HGD samples and the experimental use of EGFR blockers for
the treatment of OPMDs with OED that overexpress this marker.

BIBLIOGRAPHIC REFERENCES

1. El-Naggar AK, Chan JKC, Grandis JR, Takata T, Slootweg PJ. WHO
Classification of Head and Neck Tumours. 4rd ed.Lyon, France: IARC;
2017.

2. Warnakulasuriya S. Global epidemiology of oral and oropharyngeal
cancer. Oral Oncol. Elsevier Ltd; 2009;45(4-5):309-16.

3. Dionne KR, Warnakulasuriya S, Zain RB, Cheong SC. Potentially
malignant disorders of the oral cavity: Current practice and future
directions in the clinic and laboratory. Int J Cancer. 2015;136(3):503-
15.

4. Napier SS, Speight PM. Natural history of potentially malignant oral
lesions and conditions: An overview of the literature. J Oral Pathol
Med. 2008;37(1):1-10.

5. Warnakulasuriya S, Johnson NW, Van Der Waal I. Nomenclature and
classification of potentially malignant disorders of the oral mucosa.
J Oral Pathol Med. 2007;36(10):575-80.

6. Reibel J. Prognosis of oral pre-malignant lesions: significance of
clinical, histopathological, and molecular biological characteristics.
Crit Rev Oral Biol Med. 2003;14(1):47-62.

7. Warnakulasuriya S, Kovacevic T, Madden P, Coupland VH, Sperandio
M, Odell E, et al. Factors predicting malignant transformation
in oral potentially malignant disorders among patients accrued
over a 10-year period in South East England. J Oral Pathol Med.
2011;40(9):677-83.

8. Holmstrup P, Vedtofte P, Reibel J, Stoltze K. Oral premalignant
lesions: is a biopsy reliable? J Oral Pathol Med. 2007;36:262-6.

9. Barnes L, Eveson JW, Reichart P, Sidransky D. World Health
Organization Classification of Tumors, Pathology and Genetics,
Head and Neck Tumors. 3rd ed. Lyon, France: IARC; 2005.

10. Warnakulasuriya S, Reibel J, Bouquot J, Dabelsteen E. Oral epithelial
dysplasia classification systems: Predictive value, utility, weaknesses
and scope for improvement. J Oral Pathol Med. 2008;37(3):127-33.

11. Mehanna HM, Rattay T, Smith J, Mcconkey CC. Treatment and follow-
up of oral dysplasia — a systematic review and meta-analysis. Head
Neck. 2009;31(12):1600-9.

12. Ferlay J, Soerjomataram |, Dikshit R, Eser S, Mathers C, Rebelo M, et
al. Cancer incidence and mortality worldwide: Sources, methods and
major patterns in GLOBOCAN 2012. Int J Cancer. 2015;136(5):E359-
86.

13. Normanno N, Luca A De, Bianco C, Strizzi L, Mancino M, Maiello MR,
et al. Epidermal growth factor receptor ( EGFR ) signaling in cancer.
2006;366(1):2-16.

14. Chung C, Dignam J, Hammond M, Magliocco A, Jordan J, Trotti A,
et al. Association of high Gli1 expression with poor survival in head
and neck cancer patients treated with radiation therapy (RTOG
9003). J Clin Oncol. 2010;28:34s.

15. Sarkis SA, Abdullah BH, Majeed BAA, Talabani NG.
Immunohistochemical expression of epidermal growth factor
receptor (EGFR) in oral squamous cell carcinoma in relation to
proliferation, apoptosis, angiogenesis and lymphangiogenesis.
Head Neck Oncol. 2010;2(13):1-8.

16. Chandarana SP, Lee JS, Chanowski EJP, Sacco AG, Bradford CR,
Wolf GT, et al. Prevalence and predictive role of p16 and epidermal
growth factor receptor in surgically treated oropharyngeal and oral
cavity cancer. Head Neck. 2013;35(8):1083-90.

17. Christensen A, Kiss K, Lelkaitis G, Juhl K, Persson M, Charabi BW, et
al. Urokinase-type plasminogen activator receptor ( uPAR ), tissue
factor (TF ) and epidermal growth factor receptor ( EGFR ): tumor
expression patterns and prognostic value in oral cancer. BMC
Cancer. BMC Cancer; 2017;17(1):1-12.

18. Benchekroun MT, Saintigny P, Thomas SM, El-naggar AK,
Papadimitrakopoulou V, Ren H, et al. Epidermal Growth Factor
Receptor Expression and Gene Copy Number in the Risk of Oral
Cancer. 2010;3(July):800-10.

19. Jr WNW, Papadimitrakopoulou V, Lee JJ, Mao L, Cohen EEW, Lin HY,
et al. Erlotinib and the Risk of Oral Cancer: The Erlotinib Prevention
of Oral Cancer (EPOC) Randomized Clinical Trial. JAMA Oncol.
2017;2(2):209-16.

20. Kujan O, Oliver RJ, Khattab A, Roberts SA, Thakker N, Sloan P.
Evaluation of a new binary system of grading oral epithelial
dysplasia for prediction of malignant transformation. Oral Oncol.
2006;42(10):987-93.

21. Vidal MTA, Lourenco SV, Soares FA, Gurgel CA, Studart EJB, Valverde L
deF, et al. The sonic hedgehog signaling pathway contributes to the
development of salivary gland neoplasms regardless of perineural
infiltration. Tumor Biol. Tumor Biology; 2016;37(7):9587-601.

22. Nankivell P, Williams H, Mcconkey C, Webster K, High A, Maclennan K,
etal.Tetraspanins CD9 and CD151, epidermal growth factor receptor
and cyclooxygenase-2 expression predict malignant progression
in oral epithelial dysplasia. Br J Cancer. Nature Publishing Group;
2013;109(11):2864-74.

23. Ang KK, Berkey BA, Tu X, Zhang HZ, Katz R, Hammond EH, et al.
Impact of epidermal growth factor receptor expression on survival
and pattern of relapse in patients with advanced head and neck
carcinoma. Cancer Res. 2002;62(24):7350-6.

24. Rautava J, Jee KJ, Miettinen PJ, Nagy B, Myllykangas S, Odell EW,
et al. ERBB receptors in developing, dysplastic and malignant oral
epithelia. Oral Oncol. 2008;44:227-35.

25. Ribeiro D, Sousa S. Immunohistochemical expression of EGFR in
oral leukoplakia : Association with clinicopathological features and
cellular proliferation. Med Oral Patol Oral Cir Bucal. 2012;17(5):739-
44.

26. Ries J, Vairaktaris E, Agaimy A, Bechtold M, Gorecki P, Neukam F,
et al. The relevance of EGFR overexpression for the prediction
of the malignant transformation of oral leukoplakia. Oncol Rep.
2013;30(3):1149-56.

27. Rajakili M, Rajeswari C, Saraswathi TR. Expression of epithelial
growth factor receptor in oral epithelial dysplastic lesions. J Oral
Maxillofac Pathol. 2012;16(2):183-8.

Oral and Maxillofacial Pathology Journal, Volume 13 Issue 2 (July-December 2022)




Epidermal Growth Factor Receptor (EGFR) is Overexpressed in Both Dysplasia and Neoplastic Oral Diseases.

28.

29.

30.

31.

Srinivasan M, Jewell SD. Evaluation of TGF-alpha and EGFR expression
in oral leukoplakia and oral submucous fibrosis by quantitative
immunohistochemistry. Oncology. 2001;61:284-92.

Murayama Y, Shinomura Y, Oritani K, Miyagawa J-I, Yoshida H, Nishida
M, et al. The tetraspanin CD9 modulates epidermal growth factor
receptor signaling in cancer cells. J Cell Physiol. 2008;216:135-43.
Romanska HM, Potemski P, Collins SI, Williams H, Parmar S,
Berditchevski F. Loss of CD151 / Tspan24 from the complex with
integrina 3 b 1 in invasive front of the tumour is a negative predictor
of disease-free survival in oral squamous cell carcinoma. Oral Oncol.
2013;49(3):224-9.

Deng X, Qinglin L, Hongyan J, Erfani SF, Sharma C, Pengcheng Z, et
al.Integrin-Associated CD151 Drives ErbB2-Evoked Mammary Tumor.
Neoplasia. Neoplasia Press, Inc; 2012;14(8):678-89, IN2-IN3.

32.

33.

34.

Zhang L, Poh C, Williams M, Laronde D, Berean K, Gardner P, et al.
Loss of Heterozygosity (LOH) Profiles — Validated Risk Predictors for
Progression to Oral Cancer. Cancer Prev Res (Phila). 2012;5(9):1081-9.
Khan Z, Epstein JB, Marur S, Gillespie MB, Feldman L, Tsai HL, et al.
Cetuximab activity in dysplastic lesions of the upper aerodigestive
tract. Oral Oncol [Internet]. Elsevier Ltd; 2016;53:60-6. Available from:
http://dx.doi.org/10.1016/j.oraloncology.2015.11.016

Jyothi Meka N, Ugrappa S, Velpula N, Kumar S, Naik N, Kodangal S,
et al. Quantitative Immunoexpression of EGFR in Oral Potentially
Malignant Disorders: Oral Leukoplakia and Oral Submucous Fibrosis.
JODDD. 2015;9(3).

Oral and Maxillofacial Pathology Journal, Volume 13 Issue 2 (July-December 2022)




