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INTRODUCTION 

Head and neck squamous cell carcinoma 

(HNSCC) is sixth most common neoplasm 

worldwide and despite the progress made in the 

diagnosis and treatment, the survivalof these 

patients has not improved significantly
[1]

. 

Therefore a vigilant search for newer diagnostic 

and prognostic markers along with fresh 

molecular targets is required for the prevention & 

cure of HNSCCs and related tumors. 

Epidermal growth factor receptor (EGFR) and Ki 

67 labelling index are reflective of continued cell 

growth and multiplication, thereby inducing 

tumorigenesis
[2,3]

. They are associated with 

disease progression, which in turn is a pointer 

towards tumor aggressiveness The importance of 

studying EGFR expression status lies in the fact 

that targeted therapy against this protein is 

available and has great potential 
[4]

. However, 

extensive online search in indexed journals 

yielded very few results regarding the prognostic 

significance of Ki- 67 in HNSCC. 

In this study, wecompared the immunohisto-

chemical expression status of EGFR and KI-67 LI 

with various clinicopathological parameters.  

 

MATERIAL AND METHODS 

We studied 90 cases of HNSCCs, both 

prospectively and retrospectively which presented 

to us between Dec 2012 and May 2015. The cases 

were retrieved from the archives of Oncology 

centre of this tertiary care hospital.  Hematoxylin 

and eosin (H & E) staining and immunohisto-

chemistry (IHC) was performed for EGFR & Ki-

67 on relevant sections as per the standard 

protocol. Negative and positive control slides 

were included in each IHC run (as recommended 

by the manufacturers). Relevant clinical data in 

the form of case sheets, laboratory & radiological 

investigations were collected & noted. Small 

biopsy specimens, cases with recurrent HNSCC 

post chemo/radiotherapy, cases other than 

squamous cell carcinoma, and cancers of the 
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thyroid and salivary glands were excluded from 

this study.  

 

Immunohistochemistry staining procedure 

IHC was performed on 4μm formalin fixed 

sections obtained from paraffin blocks. The EGFR 

and Ki-67 Rabbit monoclonal antibody; ready to 

use kit (Thermo scientific) was used on sections 

fixed on Poly L Lysine coated slides. Endogenous 

peroxidase blocking was performed which was 

followed by the use of primary antibody (EGFR 

and Ki-67) and then visualization reagent (labelled 

horse radish peroxidase secondary antibody). In 

the end, substrate chromogen solution (DAB) was 

used. Sections were then counterstained and 

mounted.  

 

Assessment of IHC results 

The assessment of IHC results was done on the 

basis of percentage of tumor cells showing 

membrane/cytoplasmic staining (for EGFR) and 

nuclear staining (for Ki-67). The staining intensity 

was assessed in the case of EGFR described by 

Seta sarkis et al 
[5]

. For the purpose of our study, a 

score of 2+, 3+ and 4+ was taken as over 

expression while a score of 1+ was taken as under 

expressed amongst the positive expression group. 

A score of 0 was taken as negative expression.  

 

Interpretation and scoring of Ki 67 

immunohistochemical staining 

In this study, those cases were considered as 

immunopositive, which had more percentage 

positive than the mean value for this sample size. 

The staining pattern was nuclear and granular, 

while the mean value for our sample size was 

55%. The assessment was done as described by 

Brittany Barber et al 
[4]

. 

 

Statistical analysis 

The statistical analysis was done using SPSS 

(Statistical Package for Social Sciences) Version 

15.0 statistical Analysis Software. The values 

were represented in Number (%) and Mean±SD 

(Standard deviation). Student 't' test was used to 

test the significance of two means. Analysis of 

variance (ANOVA) test was used to compare the 

within group and between group variances 

amongst the study groups. The level of 

significance “p” value was considered statistically 

significant if <0.05.  

 

RESULTS 

Clinicopathological data 

The study sample comprised of 90 cases of 

HNSCCs which included 72 males (80%) and 18 

females (20%). Most of the cases were well 

differentiated histopathologically (n=52; 57.8%) 

while 37 cases (41.1%) were moderately 

differentiated. Only one case (1.1%) was poorly 

differentiated. Maximum number of cases in this 

study presented with a clinical stage of T2 (n=45; 

50.0%) and most of the patients did not show 

nodal involvement at presentation (n=67; 74.4%). 

In our study, the maximum depth of tumor ranged 

from 0.1 cm to 3.5 cm. 48.9% of the patients 

(n=44) had a tumor depth between 0.5-1 cm.  
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 A : Immunopositivity for EGFR  4+ (20x) B : Immunopositivity for EGFR  3+ (20x) 

 C : Immunopositivity for EGFR  2+ (20x) D : Immunopositivity for EGFR  1+ (20x) 

 

 

 
 A : Ki 67 expression upto 25 % (20x) B : Ki 67 expression 25 to 50% (20x) 

 C : Ki 67 expression 50-75 % (20x)  D : Ki 67 expression > 75 % (20x) 
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Table 1: Association of EGFR expression with clinicopathological and TNM Staging parameters 
SN Characteristic No. of 

cases 

Mean Expression SD Statistical significance 

“p” value 

1. Grade     

Well differentiated 52 3.25 0.76 0.017 

Moderately differentiated 37 3.65 0.48  

Poorly differentiated 1 4.00 0.00  

2. Tumor size/Clinical Stage(T)     

T1 21 3.05 0.97 0.030 

T2 45 3.49 0.51  

T3 11 3.64 0.67  

T4 13 3.62 0.51  

3. Nodal status(N)     

N0 67 3.27 0.71 0.094 

N1 15 3.93 0.26 

N2 8 3.75 0.46 

4 Distant metastasis(M)     

M0 88 3.41 0.69 0.231 

M1 2 4.00 0.00 

5. Tumor Depth (maximum)     

<=0.5 cm 7 3.43 0.54 0.361 

0.5-1 cm 44 3.41 0.50 

1-1.5 cm 17 3.18 1.19 

1.5-2 cm 12 3.67 0.49 

>2 cm 10 3.60 0.52 

6. lymphovascular/ perineural invasion     

None 71 3.30 0.71 0.002 

Lymphovascular invasion present 17 3.88 0.33 

Lymphovascular +Perineural 2 4.00 0.00 

 

Table 2: Association of Ki-67 expression with clinicopathological and TNM Staging parameters 
SN  Characteristic No. of 

cases 

Mean 

Expression 

SD Statistical significance 

“p” value 

1. Grade     

Well differentiated 52 50.38 16.56 0.002 

Moderately differentiated 37 62.22 14.51  

Poorly differentiated 1 75.00 0.00  

2. Tumor size/Clinical Stage(T)     

T1 21 49.29 22.10 0.011 

T2 46 55.56 13.37 

T3 11 52.27 18.22 

T4 13 68.23 9.17 

3. Nodal status(N)     

N0 67 51.07 15.66 <0.001 

N1 15 73.33 7.24 

N2 8 59.38 16.36 

4. Distant metastasis(M)     

M0 88 55.53 16.95 0.965 

M1 2 55.00 0.00 

5. Maximum tumor depth     

<=0.5 cm 7 45.71 25.1 0.270 

0.5-1 cm 44 56.48 14.8 

1-1.5 cm 17 54.24 20.4 

1.5-2 cm 12 52.92 9.9 

>2 cm 10 63.50 17.0 

6. Lvi/Pni     

None 71 51.34 10.04 <0.001 

Lymphovascular 17 70.29 7.80 

Lympho+Perineural 2 78.50 2.12 
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Evaluation of IHC results 

EGFR expression score was found to be 4+ in 45 

(50.0%) (fig 1A) cases, 3+ in 41 (45.6%) (fig1B) 

cases, 2+ in 1 (1.1%) (fig1C) and 1+ in 3 (3.3%) 

(fig1D) cases respectively. For the purpose of our 

present study, score of 2+, 3+ and 4+ were taken 

as indicators of over expression. Hence, 96.7% of 

the cases showed EGFR over expression 

Ki-67 expression was seen to be upto 25% in 7 

(7.8%) (fig2A) cases, between 25 and 50% in 27 

(30%) (fig2B) cases, 50-75% in 47 (52.2%) 

(fig2C) and>75% in 9 (10%) (fig2D) cases. In 

case of Ki-67 labelling index (LI), values >55% 

(mean value) were taken as a high mitotic index. 

The Ki-67 LI was high in 47.7% of the cases. 

 

Association between EGFR expression and 

clinicopathological parameters 

EGFR expression showed a significant association 

with the histopathological grade of the tumor, 

tumor size and presence of lymphovascular/ 

perineural invasion (lvi/pni) (p<0.05). No 

significant association was found with maximum 

tumor depth, nodal status or distant metastasis at 

presentation. The results are summarised in table 

1. 

 

Association between Ki-67 expression and 

clinicopathological parameters 

A high Ki-67 LI was seen in higher grade tumors 

and higher clinical stages. Highly significant 

correlation (p<0.01) was found between Ki-67 LI 

and nodal metastasis and lymphovascular/ 

perineural (lvi/pni) invasion while no significant 

association could be seen with maximum tumor 

depth or distant metastasis. Results are 

summarised in table 2. 

 

DISCUSSION 

EGFR is a member of the erbB family,which on 

binding to its natural ligands, results in the auto 

activation of tyrosine kinase. This process 

activates multiple intracellular signalling 

pathways, which impacts tumor metastasis and 

tumor angiogenesis
[5]

. Despite extensive study, the 

role of EGFR in the prognosis of HNSCCs 

remains questionable 
[4,6,7]

.   

Ki-67 has proved to be an excellent marker for 

determining the growth fraction of a given cell 

population. The Ki-67 LI is often associated with 

disease progression, and has therefore been used 

as an indicator of tumor aggressiveness in various 

malignancies 
[4]

. Studies pertaining to the 

expression of Ki-67 LI in HNSCCs with respect to 

various clinicopathologic variables are scarce 
[4,8]

. 

In our study, 51.1% of the patients were aged 

above 60 years with mean age being 61.33±10.38 

years. The majority of the patients were males 

(n=72/90; 80%) and there were 18 (20%) females. 

The ratio of males to females was 4:1.  

The staining pattern for EGFR was cytoplasmic 

with a membranous accentuation while it was 

nuclear (granular) for Ki-67. The staining 

intensity and extent was stronger in the 

peripheries of tumor islands in case of EGFR. 

This is because the staining reaction varies with 

cellular differentiation and therefore reiterates the 

presence of these receptors in undifferentiated 

cells 
[5]

. 

For Ki-67 too, the staining was predominantly 

limited to the peripheries of tumor nests. This is in 

keeping with the high proliferative activity of the 

basal type cells located in this region, as observed 

by other researchers as well 
[8]

. Both EGFR and 

Ki-67 immunopositivity was seen in all of the 

cases in our study, however, EGFR over 

expression was found in 96.7% of the cases 

(n=87), while a high Ki-67 LI (>55%) was seen in 

47.7 % of the cases (n=43).  

In this study, the  mean expression of EGFR and 

the Ki-67 LI were significantly lower among the 

well differentiated histological types as compared 

to poorly differentiated and moderately 

differentiated types (p=0.017; 0.002). An inverse 

relationship between differentiation and EGFR & 

Ki-67 expression is suggested, and on the 

assumption that more undifferentiated tumors are 

more aggressive, both EGFR expression and Ki-

67 LI correlate well with tumor 

aggressiveness.
[5,9]

. 
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Significant correlation was found between EGFR 

immunopositivity and high Ki-67 LI with the 

tumor size. However, no significant association 

was found with the expression of either of these 

receptors with the tumor depth. However, few 

studies in indexed literature derived a significant 

correlation between the tumor proliferative index 

and maximum tumor depth 
[4,5]

.As more work is 

required in this area, these results must therefore 

be interpreted with caution. 

Statistically, no significant correlation could be 

found between EGFR expression status and nodal 

metastasis in our study. However, this subject has 

been a matter of controversy as studies with 

opposing results have also been published in 

indexed literature 
[3,4,10]

. This is in stark contrast to 

the highly significant correlation (p<0.001) found 

between a high KI-67 proliferation rate and nodal 

metastatic disease at presentation. Although a set 

cut-off could not be found in this study, it is 

prudent to note that the Ki-67 LI might prove to 

be an extremely good marker in predicting occult 

metastases. 

In our study, 78.9% of the patients (n=71) did not 

show lvi/pni. 17 (18.9%) showed only lvi, while 2 

(2.2%) showed both lvi and pni. Pni alone was not 

seen. We found a significant association between 

lvi/pni and EGFR over expression (p=0.002). This 

finding reiterates the prognostic implication of 

EGFR in HNSCCs as, lvi/pni have been regarded 

as good independent prognostic markers in this 

disease. There’s a paucity of literature studying 

the correlation between EGFR and lvi/pni 
[11,12]

.Our study attempts to shed some light upon 

this unexplored area. These results might indicate 

that, the role of EGFR in tumor metastasis is via 

lympho vascular spread. Another possibility exists 

that tumors having over expression of EGFR, 

which were also found to be of a higher grade, had 

an earlier involvement of vessels or nerves.  

Our study highlighted a significant increase in the 

mean Ki-67 expression with tumors showing 

lvi/pni (p<0.001). To the best of our knowledge, 

no study has been published previously in indexed 

literature pertaining to the association between 

lvi/pni and Ki-67 LI. These results reiterate the 

prognostic implication of Ki-67 LI. 

No significant association was found between 

EGFR over expression or a high Ki-67 LI with 

distant metastasis. 

 

CONCLUSION 

EGFR expression is related to tumor growth, 

differentiation and aggressiveness and is therefore 

a strong independent prognostic indicator in 

HNSCCs. A high Ki-67 LI is associated with a 

higher proliferation rate and aside from acting as a 

reliable prognostic marker for tumour 

aggressiveness, it may aid in the identification of 

patients with clinically negative lymph nodes that 

are at a considerable risk for occult metastases. 

This is a pilot study showing promising results 

with encouraging leads and although both these 

markers have been studied separately, their 

comprehensive analysis together has not been 

attempted previously in HNSCCs. Both EGFR & 

Ki-67 may serve as reliable biologic markers to 

identify high-risk subgroups and to guide therapy.  
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