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ABSTRACT
Background:Oesophageal cancer is the eighth most common cancer and sixth in cancer
related mortality, worldwide. The current study was carried out to see the role of three
markers (P53, HER2, EGFR) in various oesophageal lesions, their association in cancer
progression and their role as tumour markers.
Materials and Methods: Study was conducted on 100 cases of oesophageal lesions
consisting of both neoplastic and non-neoplastic spectrum. Immunohistochemistry was
performed on all the specimens for three markers as per the set criteria and expression
of these markers was studied and scoring was done accordingly.
Results: Present study was conducted on 100 cases with oesophageal lesions both
neoplastic and non-neoplastic. Parameters like age, gender, family history, alcohol
intake, cigarette smoking and location of lesion in oesophagus were also studied.
Expression of P53, Her2, EGFR were studied using IHC.
Conclusion: P53, HER2 and EGFR show a strong association with EC and
premalignant lesions, the absence of their expression in normal oesophageal tissue and
non-neoplastic conditions, points out their role in development of EC and tumour
progression. Out of the three markers, P53 has the strongest association with EC. HER2
overexpression was more in case of EAC than ESCC, indicating its importance in
guiding further treatment. EGFR over- expression was noted in fewer cases.
Keywords: P53, HER2, EGFR, oesophageal cancer, IHC.
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INTRODUCTION
Oesophageal cancer is the eighth most common cancer and is the sixth most common cause
of cancer related mortality worldwide. It affects more than 4,50,000 people every year
worldwide.[1,2] It is the fourth common cause of cancer related deaths in India with
approximately 47,000 new cases reported each year and reported deaths reaching upto 42,000
each year in India.[3] In Punjab, data collected from nineteen districts between 1st January
2012 to 31st December 2014 shows it is the second most common cancer among males and
fourth most common among females.[4]
P53, is a tumour suppressor gene, located on short arm of chromosome17. It is one of the
most commonly mutated gene in human cancers.[5]It plays an important role in tumorigenesis
by controlling cell growth, apoptosis and angiogenesis.[6] P53 exons 5–9 are mutational
hotspots as they contain the zinc-finger domain and the trans-activating domain. More than
80% of P53 mutations are clustered in this region.[7]
The epidermal growth factor receptor (EGFR) family of receptors, also called HER family of
tyrosine kinases, include four receptors ERBb1 or EGFR, ERBb2 or HER-2, ERBb3 and
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ERBb4. The EGFR gene is located on chromosome 17p12. They are encoded by ERB
oncogenes and have a role in tumour cell growth and differentiation. When a receptor
attaches to its surface, the intracellular tyrosine kinase domain is activated resulting in a
cascade of signalling pathways-mRas/Raf/mitogen-activated protein kinase (MAPK)/cyclinD1, PI3K/AKT pathway and signal transducers and activators of transcription (STAT)
signalling pathways, which are involved in cell proliferation and differentiation.[8] The EGFR
nuclear signalling also has a role in tumour progression, invasion and metastasis.[9]
The current study was carried out to see the role of these markers (P53, HER2, EGFR) in
various oesophageal lesions, their role in oesophageal cancers, cancer progression, tumor
grade and their role as tumour markers.
MATERIALS & METHODS
The present study was conducted after approval from the ethics committee of our institute.
This is an observational study conducted over a period of two and half years on 100 patients
coming to our institute. The patients of either gender or age group who presented with
oesophageal complaints and without other coexisting morbidities that could influence the
final outcome of study were included. All the patients who had received neoadjuvant
chemo/radiotherapy were excluded from study.
Procedure- Tissue blocks were prepared from biopsy specimens that were sent in 10%
buffered formalin for both histo-pathological and immuno-histochemical (IHC) examination.
Special attention was paid to minimise the cold ischemia time. The tissue was processed
within 6-72 hours to avoid the antigen masking or false negativity.
For IHC, expression of three proteins i.e. EGFR, HER2 and P53 were studied on tissue
blocks after deparaffinization and following the standard protocols.
The slides were interpreted as followsFor P53:- Score 0- <10% tumour cells show nuclear positivity; Score1- 10-25% cells show
weak nuclear positivity; Score 2- 26-50% cells show moderate nuclear positivity; Score 3>50% cells show strong nuclear positivity. Score of 2 and 3 was taken as positive.
For HER2:- 0,, negative- no membranous staining or <10% of tumour cells show weak
staining; 1+, staining is weak or detected in only one part of membrane in >10% cells; 2+,
moderate/ weak complete or basolateral membranous staining in ≥10% cells; 3+, strong
complete or basolateral membranous staining in ≥ 10% cells. Score 2+, 3+ was taken as
positive.
For EGFR:- 0, negative- no discernible staining or background staining; 1+, definite
cytoplasmic staining and/or equivocal discontinuous membrane staining; 2+, unequivocal
membrane staining with moderate intensity; 3+, strong and complete plasma membrane
staining. Score 2+, 3+ was taken as positive.
RESULTS
Present study was conducted on 100 cases with oesophageal lesions both neoplastic and nonneoplastic. Parameters like age, gender, family history, alcohol intake, cigarette smoking and
location of lesion in oesophagus were also studied. Expression of P53, Her2, EGFR were
studied using IHC.
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Table 1: Age wise distribution of various oesophageal lesions
Age(in years)

Total cases

Percentage

Number of cancer cases

percentage

<20

00

00%

00

00%

21-40

05

05%

03

05%

41-60

48

48%

30

48%

61-80

43

43%

27

42%

>80

04

04%

03

05%

Of the 100 cases studied it was seen that oesophageal lesions mostly presented in higher age
groups. No cases were seen below the age of 20. Both neoplastic and non-neoplastic cases
were seen more commonly in higher age groups. Cases of oesophageal cancer (EC) were
seen more commonly between the age group 41-60 (48% cases) and 61-80 (42% cases).
Oesophageal malignancy was less common in young age groups. (Table 1)
Table 2: Gender wise distribution of EC
Gender
Cases

%age

Male

34/63

53.9%

Female

29/63

46%

EC is more common in males as compared to females. In males the percentage is 53.9%
while in females 46% positive cases are seen. (Table 2)
Table 3: Spectrum of oesophageal lesions
Diagnosis

Number of cases

%age

Oesophagitis

14

14%

Polyp

01

01%

Dysplasia

14

14%

Barrett without dysplasia

07

07%

Barrett with dysplasia

01

01%

ESCC

55

55%

EAC

08

08%

The various spectrum of lesions seen in oesophagus were oesophagitis (14%), polyp (01%),
dysplasia (14%), barrett’s oesophagus (BE, 08%), oesophageal squamous cell carcinoma
(ESCC, 55%) and oesophageal adenocarcinoma (EAC, 08%). (Table 3)
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Table 4: IHC expression of P53 in various oesophageal lesions
Condition
P53 expression

% age

Oesophagitis

0/14

00%

Polyp

0/01

00%

Dysplasia

07/14

50%

Barrett oesophagus

00/08

00%

EC

34/63

53.9%

Table 5: P53 expression according to tumour subtype
Type of tumor

P53 positivity

%age

ESCC

30/55

54.5%

EAC

04/08

50%

Figure 1: P53 with weak nuclear positivity in <10% tumour cells, score 1 (400x)

Figure 2: P53 with nuclear positivity in >10% tumour cells, score 2 (400x)
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Figure 3: strong nuclear positivity in P53, score 3 (400x)
On IHC, score of 2+, 3+ was taken as positive for P53 and it showed nuclear positivity. The
expression of P53 was high in EC (53.9%) and dysplasia (50%), while the expression was
absent or weak in case of oesophagitis, polyp and BE. Among EC, expression was slightly
more common in ESCC (54.5%) than EAC (50%). (Table 4,5) (Figure 1,2&3)
Table 6: IHC expression of HER2 in various oesophageal lesions
Condition
HER2 expression

%age

Esophagitis

00/14

00%

Polyp

00/01

00%

Dysplasia

03/14

21%

Barrett oesophagus

02/08

25%

EC

17/63

26.9%

Table 7: HER2 expression according to tumour subtype
Type of tumor
Her 2 expession

%age

ESCC

14/55

25.4%

EAC

03/08

37.5%
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Figure 4: HER2 with weak membranous positivity in <10% tumor cells, score 1 (400x)

Figure 5: HER2 with weak but complete membranous positivity in >10% tumour cells,
score 2 (400x)

Figure 6: HER2 with strong complete membranous positivity, score 3 (400x)
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For HER2, score of 2+, 3+ with membranous staining was taken as positive and scoring was
done as already stated. The expression was absent or weak in non-neoplastic conditions like
oesophagitis and benign polyp. However, expression was seen in 21% cases of dysplasia,
25% cases of BE and 26.9% cases of EC. Upon subtyping, expression was more common
(m.c) in EAC (37.5% cases) than ESCC (25.4% cases). (Table 6,7) (Figure 4,5,6)
Table 8: IHC expression of EGFR in various oesophageal lesions
Condition

EGFR expression

%age

esophagitis

00/14

00%

Polyp

00/01

00%

dysplasia

00/14

00%

Barrett oesophagus

01/08

12.5%

EC

11/63

17.5%

Table 9: EGFR expression according to tumour subtype
Type of tumor
EGFR expression

%age

ESCC

10/55

18%

EAC

01/08

12.5%

Figure 7: EGFR showing only background cytoplasmic positivity, negative (400x)
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Figure 8: Moderate EGFR membranous positivity, score 2 (400x)

Figure 9: Strong EGFR membranous positivity, score 3 (400x)
For EGFR, again score 2+, 3+ with membranous staining was taken to be positive. In the
spectrum of various oesophageal lesions, EGFR positivity was seen in cases of barrett’s
oesophagus and oesophageal cancer with 12.5% and 17% positivity, respectively. The score
was negative or weak in oesophagitis, polyp and dysplasia. (Table 8,9) (Figure 7,8,9).
DISCUSSION
The maximum number of cases of EC were in age group 41-60 years, which is also the most
common age group for general presentation of oesophageal lesions. In both terms, overall
presentation of oesophageal lesions and EC, the percentage is 48, which is in accordance with
studies by Giri et al and Kapoor et al.[10,11] Hence, it shows EC is the disease of the higher age
group.
Of the 100 cases studied, the majority weremales i.e.55%, with male: female ratio of 1.2:1.
Males are more prone for development of EC due to increased exposure to alcohol and
smoking, which is an important risk factor for EC. Similar results are shown by Giri et al,
Kapoor et al and Ganga et al.[10,11,12]
Results of present study showed 63% malignant cases and 15% benign. This is in agreement
with studies conducted by Ganga et al and Khandelia et al.[12,13] However in study conducted
by Qureshi et al showed more number of benign cases in oesophageal biopsies.[14] This could
be because in our hospital most of the patients belong to low socio-economic strata and they
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present to tertiary care centre only when they have increased difficulty in swallowing and
disease has already progressed to malignancy.
P53 IHC- P53 is the most common tumour suppressor gene that undergoes mutation in
various tumours. In current study P53 positivity was seen in 53.9% cases of EC. The results
are similar to Riberio et al, Casson et al and Melling et al.[15,16,17] There are studies from
China and Golestan province of Iran where the P53 expression was as high as 80-90%. This
could be due to the very high number of cases of EC and different genetics of the population
under study. Increased expression of P53 on IHC signifies either underlying mutation or
amplification of genes.
Positivity was seen more in the case of ESCC than EAC. The results were similar to Coggi et
al and Bellini et al.[18,19]However, it is in contrast to study published by Melling et al. where
the expression of P53 was more in case of EAC as compared to ESCC.[17] This could be due
to difference in genetic composition of populations included in study or difference in
techniques used for IHC.
In BE, no or weak P53 positivity i.e less than 10% tumour cells, was noted in the current
study. This shows alteration in expression of P53 is related to either dysplasia or cancer. The
results are similar to Younes et al and Keswani et al.[20,21] The P53 expression in dysplasia of
oesophagus was seen in 50% cases. Stronger positivity was seen in cases of high grade
dysplasia as compared to low grade dysplasia showing expression of P53 varies with grade of
lesion.
HER2 IHC- In case of EC, strong HER2 positivity was seen in 26.9% cases. The expression
was more in case of EAC (37.5% cases) as compared to ESCC (25.4% cases). Similar results
were noted by Hardwick et al, Gowryshanker et al, Wei et al, Schoppmann et al and Cancer
Genome Atlas Research, 2017.[22,23,24,25,26] Over-expression of HER2 on IHC and its
increased expression in EC indicates its use as a tumour marker. Also expression of HER2 is
stronger in poorly differentiated tumours. Its increased expression in EAC also indicates the
use of targeted therapy against HER2 as a possible treatment option.
In case of dysplasia, expression was seen in 21% cases (both low grade and high grade
dysplasia included). The results were similar to Almhanna et al and Fassan et al but in
contrast to Rossi et al where expression was seen in much higher percentage of cases
(54%).[27,28,29] This could be due to much higher number of high grade dysplasia cases
included in the referral study.
In case of BE, expression was seen in 25% cases. The results were similar to Gowryshanker
et al and Almhanna et al but in contrast to Rossi et al where HER2 expression was absent in
BE.[23,27,29] This could be due to difference of population genetics, difference in stage of
disease, IHC techniques and interpretation.
EGFR IHC- In study the expression was seen in 17.5% cases of EC. The expression was
more in case of ESCC (18%) as compared to EAC (12.5%). The results are in agreement to
The Cancer Genome Research, 2017 and Testa et al while in contrast to Wei et al where the
expression was quiet high in EC.[26,30,24] This could be due to difference in population
genetics,grade of tumour, IHC interpretation technique and difference of antibodies used.
In the current study, EGFR positivity was seen in none of cases of dysplasia and 12.5% cases
of BE. The cases included in the study were not differentiated on basis of low grade or high
grade dysplasia. The results are similar to study published by Cronin et al and Pretto et al.
The study is however in contrast to study published by Rani et al which shows 61% positivity
in BE.[31,32,33] This can be due to difference in population genetics, grade of dysplasia and
difference in techniques of IHC. Since not many studies were published, any further
comparison could not be made.
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CONCLUSION
This study examined various markers using IHC in 100 cases of oesophageal lesions covering
its various spectrums. It showed that EC is a disease of the middle to elderly age group,
sparing the children and young adults, affecting males more than females. The three markers
(P53, HER2, EGFR), show a strong association with EC and premalignant lesions, the
absence of their expression in normal oesophageal tissue and non-neoplastic conditions,
points out their role in development of EC and tumour progression. Out of the three markers,
P53 has the strongest association with EC. HER2 over-expression was more in case of EAC
than ESCC, indicating its importance in guiding further treatment and use of anti- her2
antibodies. EGFR over- expression was although in fewer cases; but the expression was more
in case of higher tumour grade as compared to lower grade.
REFERENCES
1. Pennathur A, Gibson MK, Jobe BA, Luketich JD. Oesophageal Carcinoma. The Lancet
2013; 381 (9864):400-12.
2. Jemal A, Bray F, Centre MM, Ferlay J, Waed E, Forman D. Global Cancer Statistics.
CA- A Cancer Journal for Clinicians,2011;61: 61-90.
3. Ferlay J, Soerjomataram I, Erwik M, Dikshit R, Eser S, Mathers C et al. GLOBOCON
2012 v1.0, Cancer Incidence and Mortality Worldwide: IARC Cancer Base no. 11.
Lyon, France: International Agency for Research on Cancer, 2013.
4. National Cancer Registry Programme, Report 2013, Cancer Atlas Punjab
5. Kandoth C, McLellan MD, Vandin F, Ye K, Niu B, Lu C, Xie M, Zhang Q, et al.
Mutational landscape and significance across 12 major cancer types. Nature,2013;
502(7471):333–9.
6. Bian YS, Osterheld MC, Bosman FT, Benhattar J, Fontolliet C. P53 gene mutation and
protein accumulation during neoplastic progression in Barrett's oesophagus. Modern
Pathology,2001;14(5) :397–403.
7. Egashira A, Morita M, Yoshida R, Saeki H, Oki E, SadanagaN et al. Loss of P53 in
oesophageal squamous cell carcinoma and the correlation with survival: analyses of gene
mutations, protein expression, and loss of heterozygosity in Japanese patients. Journal of
Surgical Oncology,2011; 104(2): 169–75.
8. Marshall J. Clinical implications of the mechanism of epidermal growth factor receptor
inhibitors. Cancer, 2006; 107(6):1207-18.
9. Brand TM, Iida M, Wheeler DL: Molecular mechanisms of resistance to the EGFR
monoclonal antibody cetuximab. Cancer Biology & Therapy, 2011; 11(9):777-92.
10. Giri PA, Singh KK, Phalke DB. Study of socio- demographic determinants of
esophageal cancer at a tertiary care teaching hospital of Western Maharashtra, India.
South Asian Journal of Cancer. 2014; 3(1):54-56.
11. Kapoor A, Kumar V, Singhal MK, Nirban RK, Beniwal SK, Kumar HS.
Sociodemographic Parameters of Oesophageal Cancer in Northwest India: A Regional
Cancer Center Experience of 10 Years. Indian Journal of Community Medicine,
2015;40(4):264.
12. Ganga H, Indudhara PB. Histopathological spectrum of lesions of upper gastrointestinal
tract: A study of endoscopic biopsies. Internatinal Journal of Clinical and Diagnostic
Pathology, 2018; 1(2):21-5.
13. Khandelia R, Saikiash M. Histopathological spectrum of upper gastrointestinal tract
biopsies: A prospective study. International Journal of Medical Science and Clinical
Intervention, 2017; 4:3314-6.

5685

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 09, Issue 03, 2022

14. Qureshi NA, Hallissey MT, Fielding JW. Outcome of index upper gastrointestinal
endoscopy in patients presenting with dysphagia in a tertiary care hospital- A 10 years
review. BMC gastroenterology. 2007;7(1):1-4.
15. Ribeiro U, Finkelstein SD, Safatle-Ribeiro AV, Landreneau RJ, Clarke MR, Bakker A,
Swalsky PA, Gooding WE, Posner MC. P53 sequence analysis predicts treatment
response and outcome of patients with oesophageal carcinoma. Cancer,1998; 83(1):7-18.
16. Casson AG, Tammemagi M, Eskandarian S, Redston M, McLaughlin J, Ozcelik H. P53
alterations in oesophageal cancer: association with clinicopathological features, risk
factors, and survival. MolPathol. 1998; 51(2):71-9.
17. Melling N, Norrenbrock S, Kluth M, Simon R, Hube-Magg C, Steurer S et al. P53overexpression is a prognosticator of poor outcome in oesophageal cancer. Oncology Letters,
2019; 17(4):3826-34.
18. Coggi G, Bosari S, Roncalli M, Graziani D, Bossi P, Viale G et al. P53 protein
accumulation and P53 gene mutation in oesophageal carcinoma: a molecular and
immunohistochemical
study
with
clinicopathologic
correlations.
Cancer:
Interdisciplinary International Journal of the American Cancer Society.1997; 79(3):42532.
19. Bellini MF, Cadamuro AC, Succi M, Proença MA, Silva AE. Alterations of the TP53
gene in gastric and esophageal carcinogenesis. Journal of Biomedicine and
Biotechnology, 2012; 1:2012.
20. Younes M, Ertan A, Lechego LV, Somoano JR, Lechago J. P53 protein accumulation is
a specific marker of malignant potential in barrett’s metaplasia. Digestive Disease and
Sciences, 1997; 42: 697-701.
21. Keswani RN, Noffsinger A, Waxman I, Bissonnette M. Clinical use of P53 in Barrett's
oesophagus. Cancer Epidemiology and Cancer Biomarker, 2006; 15(7):1243-9.
22. Hardwick RH, Barham CP, Ozua P, Newcomb PV, Savage P, Powell R et al.
Immunohistochemical detection of P53 and c-ERBb-2 in oesophageal carcinoma; no
correlation with prognosis. European Journal of Surgical Oncology, 1997; 23(1):30-5.
23. Gowryshankar A, Nagaraja V, Eslick GD. HER2 status in Barrett's esophagus and
esophageal cancer: a metaanalysis. Journal of Gastrointestinal Oncology, 2014; 5(1):2535.
24. Wei Q, Chen L, Sheng L, Nordgren H, Wester K and Carlsson J. EGFR, HER2 and
HER3 expression in esophageal primary tumor and corresponding metastasis.
International Journal of Oncology, 2007; 31:493-9.
25. Schoppmann SF, Jesch B, Friedrich J, Wrba F, Schultheis A, Pluschnig U, Maresch J,
Zacherl J, Hejna M, Birner P. Expression of HER-2 in Carcinomas of the Oesophagus.
American Journal of Surgical Pathology, 2010;34(12):1868-73.
26. Cancer Genome Atlas Research Network. Integrated genomic characterization of
oesophageal carcinoma. Nature,2017;541(7636):169-75.
27. Almhanna K, Rosa M, Henderson JE, Jiang K, Shamekh R, Sayegh Z et al. HER-2
expression in gastroesophageal intestinal metaplasia, dysplasia, and adenocarcinoma.
Applied Immunohistochemistry & Molecular Morphology, 2016; 24(9):633-8.
28. Fassan M, Mastracci L, Grillo F, Zagonel V, Bruno S, Battaglia G et al. Early HER2
dysregulation in gastric and esophageal carcinogenesis. Histopathology, 2012;
61(5):769-76.
29. Rossi E, Villanacci V, Bassotti G, Casa DD, Missale G, Minelli L, Cestari R. Her2/neu
in Barrett’s esophagus: A comparative study between histology, immunohistochemistry
and Fluorescent in situ hybridisation. Diagnostic Molecular Pathology, 2006; 15(3):12530.

5686

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 09, Issue 03, 2022

30. Testa U, Castelli G, Pelosi E. Oesophageal cancer: genomic and molecular
characterization, stem cell compartment and clonal evolution. Medicines, 2017; 4(3):67.
31. Cronin J, McAdam E, Danikas A, Tselepis C, Griffiths P, Baxter J et al. EGFR is
overexpressed in high grade dysplasia and adenocarcinoma of esophagus and may
represent a biomarker of histological progression in barrett’s esophagus. American
Journal of Gastroentrology, 2011;106(1):46-56.
32. Pretto G, Gurski RR, Bineto M, Navarini D, Aguir WW, Meurer L. Increase of EGFR
expression in progression of GERD, Barrett and Adenocarcinoma of esophagus.
Digestive Diseases and Sciences, 2013; 58(11):115-22.
33. Rani A, Javale MM, LeVea CM, Yu J, Brattain M, Black JD, Sitrin M. EGFR, p-ERK
and p-AKT expression in barrettoesophagus: A prospective pilot study: 58. American
Journal of Gastroentrology, 2007; 102:s138.

5687

