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Background: Epidermal growth factor receptor has been shown to have 

increased expression in large number of tumors, indicating more aggressive 

biological behavior than those with low or normal expression. The role of EGFR 

in tumorigenesis of the uterine cervix has been poorly understood and 

controversial. Aim: To evaluate the expression of EGFR in cervical intra 

epithelial neoplasm (CIN) and squamous cell carcinoma of uterine cervix. 

Material and Methods: Immunohistochemical expression of EGFR in 150 

cases of various lesions of uterine cervix was studied including cervical 

intraepithelial neoplasm and squamous cell carcinoma of cervix and correlation 

between histopathological diagnosis and immunostaining of EGFR was also 

observed. 

Results: Among 150 cases 27/62 cases(43.6%) of low grade CIN shows 

positivity for EGFR while 20/31 cases(64.5%) of high grade CIN expressed 

EGFR. 42/57 cases (73.6%) of invasive squamous cell carcinoma shows strong 

immunoexpression of EGFR. A gradual increase in intensity and rate of 

expression of EGFR is observed from low grade CIN and high grade CIN to 

invasive squamous cell carcinoma. 

Conclusion: A statistically significant correlation was found between increase 

in EGFR positivity from CIN to SCC. 
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INTRODUCTION 
 

Cervical cancer is the third most frequently 

diagnosed malignancy and worldwide in females it 

represents the fourth leading cause of cancer-related 

death.[1] The incidence and mortality associated with 

cervical cancer have dramatically declined in recent 

decades With the introduction of screening 

programs.[2] The mortality rate in india is 15.2% 

according to chart CCFC(Cervical cancer free 

collation) complied using data from WHO ,the 

United Nations, the world bank and the international 

agency for research on cancer globocan.[2] Invasive 

cervical carcinoma is the end result of a long 

pathological process that begins with precursoe 

lesions called cervical dysplasia and cervical 

intraepithelial neoplasia(CIN).CIN is a premalignant 

squamous lesion that is classified as CIN I, II and III 

based on atypia of squamous epithelium. Further CIN 

I is categorised under LSIL, whereas CIN II and CIN 

III is categorised under HSIL. Most cases of CIN 

remain stable or eliminated by host immune system 

without intervention, however a small percentage of 

cases progress to become squamous cell carcinoma 

(SCC) if untreated.[3]  

The Her-1 proto-oncogene, which may be found on 

chromosome 7p12, encodes the 170-kDa 

transmembrane glycoprotein receptor known as 

Epidermal Growth Factor Receptor (EGFR).[4] The 
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tyrosine kinase domain of the EGFR is activated by 

dimerization, which controls a variety of processes 

including gene expression, cell growth, 

differentiation, and development.[4] It is expressed in 

a range of solid tumours, including cervical cancer, 

and is found in numerous normal tissues.[5-7] 

In healthy cervical mucosa, EGFR is typically 

expressed in the cytoplasm and membrane of the cells 

in the basal layer, with a shift toward the cytoplasm 

as cells develop.[9] As EGFR cytoplasmic expression 

rises with increasing grade of intraepithelial 

neoplasia, it is linked to human papillomavirus 

(HPV) infection.[5] EGFR shows negative expression 

in normal cervical tissue epithelia and low expression 

in epithelia of low grade CIN patients but the ratio 

and intensity of expression in high grade CIN and 

cervical cancer increase gradually. It is also found 

that detection of EGFR expression can be used for 

early diagnosis and prognosis of cervical cancer.[6] 

 

MATERIALS AND METHODS 
 

This cross -sectional study was conducted in 

Department of Pathology, Narayana medical college, 

Nellore. Total 150 cases of various lesions of cervix 

diagnosed on biopsy as cervical intra epithelial 

neoplasms and squamous cell carcinoma irrespective 

of age, tumour, grade and stage were included during 

a period of 3 years from december 2021-december 

2024. All autolysed and inadequate samples were 

excluded from the study. 

Paraffin blocks of tissue were processed for 4 

micrometer sections and stained with Hematoxylin 

and Eosin stain for morphological diagnosis. Freshly 

cut sections were used for immunohistochemical 

detection of EGFR expression. Anti-EGFR 

monoclonal antibody was obtained from BioSB using 

a modified immunoperoxidase method.[7]  

The reaction was considered positive when a brown 

color was seen in either cell membrane or cytoplasm. 

The sections were scored according to relative 

number of stained cells and intensity of staining. 

SCORING SYSTEM FOR THE 

IMMUNOHISTOCHEMICAL MARKER 

EGFR 

• (+++) 3 - 50–100% of tumour cells stained 

positive (strong positive) 

• (++) 2 - 10–50% tumour cells stained positive 

(moderately positive) 

• (+) 1 - less than 10% of tumour cells stained 

positive (weak positive) 

 

RESULTS 

 

Out of 150 cases studied 62 (41.4%) cases were of 

low grade CIN, 31 (20.6%) Cases of high grade CIN. 

While invasive carcinoma were seen in 57 (38%) 

cases.  

On analysis of immunohistochemical study , out of 

62 cases of low grade CIN 27 cases(43.5%) Showed 

positivity of EGFR expression. Among 31 cases of 

high grade CIN 20 cases (64.5%) showed positive 

EGFR expression.  

Among 57 cases of invasive squamous cell carcinoma 

42 cases (73.6%) showed strong 

immunohistochemical expression of EGFR. Gradual 

increase in the intensity and rate of expression from 

CIN I to invasive squamous cell carcinoma was 

observed (TABLE1; FIGURES1-8) 

on analyzing the correlation of intensity of reaction 

of EGFR with low grade CIN ,high grade CIN and 

squamous cell carcinoma, out of 62 cases of low 

grade CIN 35 cases (56.4% ) were negative while 17 

cases(27.4%) showed weak immunopositivity and 

moderate in 10 cases(16.1%). In High grade CIN 

cases the intensity of staining was assessed as strong 

in 8 cases (25.8%), moderate in 7cases (16.1%), weak 

in 5 cases (22.5%) and negative in 11 cases (35.4% ). 

52.6% (30/57) of invasive squamous cell carcinoma 

cases shows strong positivity for EGFR, where as 12 

cases (21%) shows moderate EGFR stain positive 

(Table 2). 

 

Table 1: Expression of EGFR in various cervical lesions 

Histopathological diagnosis Total No. of cases Positive cases Percentage (%) 

Low grade CIN 62(41.4%) 27 43.5 % 

High grade CIN 31(20.6%) 20 64.5 % 

Invasive SCC 57(38%) 42 73.6 % 

Total 150(100%) 89 100 % 

 

Table 2: Correlation between histopathological diagnosis and EGFR staining 

Histopathological 

diagnosis 
Negative No.(%) 

Weak positive(+) 

No.(%) 

Moderately 

positive(++) 

No.(%) 

Strong positive(+++) 

No.(%) 

Low grade CIN(62) 35(56.4%) 17(27.4%) 10(16.1%) 00(00.0%) 

High grade CIN(31) 11(35.4%) 5(16.1%) 7(22.5%) 8(25.5%) 

Invasive SCC(57) 15( 26.3%) 00(00.0%) 12(21%) 30(52.6%) 

Total(150) 61(40.6%) 22(14.6%) 29(19.3%) 38(25.3%) 
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Figure 1: Low grade CIN (H&E,400X 

 

 
Figure 2: High grade CIN (H&E,400X) 

 

 
Figure 3 : Keratinised SCC(H&E,400X) 

 

 
Figure 4: Non keratinised SCC(H&E,400X) 

 
Figure 5: Negative EGFR staining in Low grade 

CIN(X1000) 

 

 
Figure 6: Low grade CIN with moderate positivity for 

EGFR(1000X) 

 

 
Figure 7: High grade CIN with moderate positivity for 

EGFR(400X) 

 

 
Figure 8: invasive squamous cell carcinoma showing 

strong  

EGFR positivity (X400) 
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DISCUSSION 

 

In India after cancers of oral cavity and esophagus, 

cervical cancer is third largest cause of mortality that 

accounts for 20% of all new cases diagnosed in the 

world annually. The current study was conducted on 

the patients who was admitted in obstetrics and 

Gynecology wards of Narayana medical college, 

Nellore. Study has been conducted on 150 cases on 

women aged 21-80 years diagnosed on biopsy as 

cervical intraepithelial neoplasms (CIN) and 

squamous cell carcinoma (SCC). Out of 150 cases 

taken in the study 62 cases were low grade CIN,31 

cases were high grade CIN and 57 cases are invasive 

squamous cell carcinoma. Similar finding was 

reported by Quing Li et al  (2014),[5] in which out of 

75 cases 10(13.33%) patients had chronic cervicitis, 

16(21.33%) had low grade cervical intraepithelial 

neoplasm(CIN), 25 cases (33.33%) had high grade 

CIN and 24 (32%) had cervical cancer. Current study 

did not included chronic cervicitis. 

 By immunohistochemistry, EGFR expression in 

CIN I lesion began to appear in the spinous layer, 

staining cells in mid surface gradually manifested in 

CIN-II/ CIN-III. From low grade CIN to high grade 

CIN to squamous cell carcinoma, the rate of 

expression and intensity increased gradually. The 

expression of EGFR was observed in plasma 

membrane and cytoplasm in all cervical lesions. 

 On analyzing the expression of EGFR among 

various CIN group, the results of present study are 

concordant with the results of previous studies. In our 

study 43.6% of Low grade CIN,64.5% of High grade 

CIN showed positivity for EGFR respectively. The 

results of present study are in concordance with the 

study conducted by Balan R e al,[2] and Quing Li 

et.al,[5] (table 3) 

 In our study 73.6% of the cases of invasive 

carcinoma were EGFR positive. Our findings are in 

concordance with Quing Li et.al,[5] whose study 

showed EGFR positivity of 71.17%. 

 In our study, regarding Low grade CIN category, the 

staining distribution was identified in basal, parabasal 

cells and koilocytes and was strong in 00.0 %, 

moderate in 16.1% and weak in 27.4% cases. In High 

grade CIN cases, the staining was strong in 25.5 % 

cases, moderate in 22.5% cases and weak in 16.1 % 

cases. We have compared our study with Raluca 

Balan et. Al,[2] where in LSIL category, the staining 

intensity was strong in 10(10%), moderate in 

21(64%) and weak in 8(26%) cases. In HSIL 

category, strong positivity in 15(87%) cases, 

moderate in 1(7%) and weak in 2(6%) cases. 

 In present study, regarding invasive squamous cell 

carcinoma majority of invasive squamous cell 

carcinoma (73.6%) cases showed high expression of 

EGFR. Among them 21% expressed moderate EGFR 

level. Whereas strong EGFR expression was 

observed in 52.6% of cases. Our study in 

concordance with Hamdani El.et.al,[9] who studied 47 

cases of invasive squamous cell carcinoma of cervix, 

where 29/47 cases (61.7%) shows moderate EGFR 

levels whereas strong EGFR expression was 

observed in 18/47 cases(38.2%) (Table 4). 

 

Table 3: comparison of various studies on squamous intra epithelial lesions using EGFR expression 

Lesions Present study Balan R et al(2) Quing Li et al(5) 

LSIL 27(43.6%) 16(32%) 7(43.75%) 

HSIL 20(64.5%) 33(67%) 19(79.17%) 

 

Table 4: comparison of various studies on invasive carcinoma using EGFR expression 

Author EGFR expression 

Present study 42/57(73.6%) 

Hamdani El.et.al9 47/53(88.67%) 

Viswanath L et.al12 71/78(91.02%) 

Quing Li.et al5 19/24(79.17%) 

 

On statistical evaluation using Chi-square test, the 

rate of EGFR expression in squamous cell carcinoma 

was higher than high grade CIN cells, statistical 

significance(p<0.005). EGFR expression in was also 

high in squamous cell carcinoma than in low grade 

CIN cells and these differences were 

significant(p<0.005). 

There is very little data currently available in the 

medical literature regarding the sensitivity and 

sensitivity of EGFR expression in cervical intra 

epithelial neoplasia and squamous cell carcinoma. 

Many studies were conducted on EGFR expression in 

other carcinomas. Grass B et.al,[13] evaluated 

sensitivity and specificity of EGFR in 

Rhabdomyosarcoma and found 93.2% and 74.1% 

respectively. 

 

CONCLUSION 

 

Normal cervical tissue epithelia shows negative 

expression of EGFR. Low expression of EGFR was 

seen in low grade CIN, whereas in high grade CIN 

and cervical squamous cell carcinoma the ratio and 

intensity of expression is high compared to low grade 

CIN. A statistically significant correlation was found 

between increase of EGFR positivity from CIN to 

SCC. EGFR expression in premalignant lesions 

appears to be a sensitive factor in predicting the 

neoplastic potential of dysplastic tissue. This 

suggests that EGFR may serve as a biological marker 

to identify high risk subgroups and also useful as a 

target for new treatment modalities. However, further 

studies are needed to evaluate the clinical utility of 
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EGFR expression as a tumor marker in cervical 

carcinogenesis. 

Acknowledgements 

The authors would like to thank the Department of 

pathology, obstetrics and Gynecology and surgical 

oncology for their collaborative support in the 

diagnosis, management and documentation of these 

cases. 

Conflicts of Interest 

The authors declare no conflicts of interest related to 

this study. 

 

REFERENCES 
 
1. Yadav S, Verma A, Sarin N, Singh S. Expression of epidermal 

growth factor receptor in squamous cell carcinoma of uterine 
cervix. Clinical Cancer Investigation Journal. 2019;8(6-

2019):227-31. 

2. Balan R, Simion N, Giusca SE, Grigoras A, Gheuca-
Solovastru L. Immunohistochemical assessment of p16, 

COX-2 and EGFR in HPV-positive cervical squamous 
intraepithelial lesions. Rom J Morphol Embryol. 2011 Jan 

1;52(4):1187-94. 

3. Hu YF, Lei X, Zhang HY, Ma JW, Yang WW, Chen ML, Cui 
J, Zhao H. Expressions and clinical significance of autophagy-

related markers Beclin1, LC3, and EGFR in human cervical 

squamous cell carcinoma. OncoTargets and therapy. 2015 
Aug 24:2243-9. 

4. Fukazawa EM, Baiocchi G, Soares FA, Kumagai LY, Faloppa 

CC, Badiglian-Filho L, Coelho FR, Goncalves WJ, Costa RL, 
Góes JC. Cox-2, EGFR, and ERBB-2 expression in cervical 

intraepithelial neoplasia and cervical cancer using an 

automated imaging system. International Journal of 
Gynecological Pathology. 2014 May 1;33(3):225-34. 

5. Li Q, Tang Y, Cheng X, Ji J, Zhang J, Zhou X. EGFR protein 

expression and gene amplification in squamous intraepithelial 

lesions and squamous cell carcinomas of the cervix. 

International Journal of Clinical and Experimental Pathology. 

2014 Jan 15;7(2):733. 
6. Muthusami S, Sabanayagam R, Periyasamy L, 

Muruganantham B, Park WY. A review on the role of 

epidermal growth factor signaling in the development, 
progression and treatment of cervical cancer. International 

Journal of Biological Macromolecules. 2022 Jan 1;194:179-

87. 
7. Hemmat N, Mokhtarzadeh A, Aghazadeh M, Jadidi-Niaragh 

F, Baradaran B, Bannazadeh Baghi H. Role of microRNAs in 

epidermal growth factor receptor signaling pathway in 
cervical cancer. Molecular biology reports. 2020 

Jun;47(6):4553-68. 

8. Guerra F, Rocher A, Díaz L, Palaoro L. Wnt/Beta-catenin and 

EGFR/PI3K/pAKT/mTOR signaling pathways and their 

relation with cervical cancer. J. Gynecol. Oncol.. 

2020;3(1035). 

9. El Hamdani W, Amrani M, Attaleb M, Laantri N, Ennaji MM, 
Khyatti M, El Mzibri M. EGFR, p16INK4a and E-cadherin 

immuno-histochemistry and EGFR point mutations analyses 

in invasive cervical cancer specimens from Moroccan women. 
Cellular and Molecular Biology. 2010;56:OL1373-1384. 

10. Viswanath L, Naveen T, Siddanna P, Chetana P, Geethasree 

M, Sridhar P, Pasha CT, Bindhu J, Pramod KP, Ashalatha D, 
Priyadarshni V. Epidermal growth factor receptor (EGFR) 

overexpression in patients with advanced cervical cancer. 

11. Barillari G, Bei R, Manzari V, Modesti A. Infection by high-
risk human papillomaviruses, epithelial-to-mesenchymal 

transition and squamous pre-malignant or malignant lesions of 

the uterine cervix: a series of chained events?. International 
journal of molecular sciences. 2021 Dec 17;22(24):13543. 

12. Lu H, Wu Y, Liu X, Jiang H, Pang Q, Peng L, Cheng J, Deng 

S, Gu J, Zhao R, Hu X. A prospective study on neoadjuvant 
chemoradiotherapy plus anti-EGFR monoclonal antibody 

followed by surgery for locally advanced cervical cancer. 

OncoTargets and therapy. 2018 Jul 2:3785-92. 
13. Grass B, Wachtel M, Behnke S, Leuschner I, Niggli FK, 

Schäfer BW. Immunohistochemical detection of EGFR, 

fibrillin‐2, P‐cadherin and AP2β as biomarkers for 
rhabdomyosarcoma diagnostics. Histopathology. 2009 

Jun;54(7):873-9. 

14. Patrono MG, Calvo MF, Franco JV, Garrote V, Vietto V. A 
systematic review and meta-analysis of the prevalence of 

therapeutic targets in cervical cancer. ecancermedicalscience. 

2021 Mar 9;15:1200. 
15. Qing D, Wu Y, Liu X, Jiang H, Zhu C, Liu P, Dang J, Li X, 

Chen Z, Long X, Pang Q. Long-term results of concurrent 

chemoradiotherapy combined with anti-EGFR monoclonal 
antibody prior to surgery in locally advanced cervical cancer: 

A single-institute prospective study. Cancer management and 

research. 2020 Dec 1:12309-17. 
16. Bumrungthai S, Munjal K, Nandekar S, Cooper K, 

Ekalaksananan T, Pientong C, Evans MF. Epidermal growth 

factor receptor pathway mutation and expression profiles in 
cervical squamous cell carcinoma: therapeutic implications. 

Journal of Translational Medicine. 2015 Jul 25;13(1):244. 

17. Bartl T, Grimm C, Mader RM, Zielinski C, Prager G, Unseld 
M, Herac-Kornauth M. Interactions of EGFR/PTEN/mTOR-

pathway activation and estrogen receptor expression in 

cervical cancer. Journal of Personalized Medicine. 2023 Jul 
26;13(8):1186. 

18. Valenti G, Vitale SG, Tropea A, Biondi A, Laganà AS. Tumor 

markers of uterine cervical cancer: a new scenario to guide 
surgical practice?. Updates in surgery. 2017 Dec;69(4):441-9. 

19. Balasubramaniam SD, Balakrishnan V, Oon CE, Kaur G. Key 
molecular events in cervical cancer development. Medicina. 

2019 Jul 17;55(7):384. 

 


