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ABSTRACT 

Gliomas are tumors originating from glial cells, which show a range of aggressiveness depending 

on grade and stage. Therefore, this study evaluated clinical significance of IDH1, EGFR, p53 and MIB1 

in grade I to IV astrocytoma patients. Seventy astrocytoma patients were enrolled in this study. 

Immunohistochemical localization of IDH1, EGFR, p53 and Ki67 was performed and correlated with 

clinicopathological parameters. 

High IDH1 expression was found in 60% of astrocytoma patients which was significantly correlated 

with histological types(p=0.004) and grade(p=0.004) of astrocytoma tumors. High EGFR expression 

was found in 30% of astrocytoma patients. A trend of higher incidence of EGFR expression was 

observed in >15 years age group of patients. High p53 expression was found in 37% of astrocytoma 

patients which was significantly correlated with histological types(p=0.0001) and histologic 

grade(p=0.0001) of astrocytoma tumors. A significant higher p53 expression with respect to reduced 

disease-free survival was observed on univariate survival analysis(p=0.01). MIB1 expression was found 

in 50% of astrocytoma patients which was significantly correlated with histological types(P=0.0001) and 

histologic grade(p=0.0001) of astrocytoma tumors. In multivariate survival analysis, p53 expression was 

entered at step 1. In conclusion High IDH1 and EGFR expressing astrocytoma can be benefitted with 

IDH1 inhibitors and anti EGFR therapy, respectively. Mutant p53 expression emerged as significant 

prognostic factor predicting reduce disease free survival indicated need of more effective treatment 

cause cellular apoptosis in high grade astrocytoma. 
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INTRODUCTION 

Astrocytomas are the most common type of glial tumor of the central nervous system. In 2007, the 

WHO projected a classification system for tumors of the central nervous system (CNS), categorizing a 

heterogeneous group of cancers into discrete types based on histopathologic criteria. Grade I tumors 

included pilocytic astrocytoma, grade II consisted of diffuse astrocytoma; grade III of anaplastic 

astrocytoma, and grade IVof glioblastoma (GBM).Within this category, glioblastoma is the most 

prevalent and malignant primary brain tumor. Glioblastoma can arise de novo, or in the course of 

progression from lower-grade lesions, but is evenlyrelated with poor outcomes in spite of surgical 

resection, chemotherapy, and radiation therapy.
2
Recent genomic discoveries have provided new insight 

into glioma genesis and have identified key genetic alterations that have diagnostic, prognostic and 

predictive capacity. Several molecular classification schemes have been proposed to sort tumors into 

clinically meaningful categories to direct the treatment.
3
 However, creating therapy targeted towards 

these alterations has been made challenging by the redundancy of essential signal transduction pathways 

affected in these tumors, intratumoral heterogeneity, and the hypermutated profiles of recurrent 

tumors.IDH1 is an enzyme that catalyzes the oxidative decarboxylation of isocitrate to α-ketoglutarate.
4 

This reaction leads to NADPH production and is thought to play a role in cellular protection 

fromoxidative stress.
5 

Among the most notable cancer genome-wide sequencing discoveries in recent 

years was the finding of mutation hot-spots in the isocitrate dehydrogenase (IDH) genes in grade II/III 

astrocytomas and oligodendrogliomas and in secondary glioblastomas.
6,7 

The epidermal growth factor 

receptor (EGFR) is a growth factor receptor that induces cell differentiation and proliferation upon 

activation.
8
However, Alterations of this gene are considered as frequent driver mutations and are present 

in approximately 50% of Glioblastoma.
9,10   

p53gene regulate gene expression to prevent mutations of 

the genome.
11

 Thus, p53 can trigger different cellular mechanisms such as cell cycle arrest, apoptosis, 

differentiation, DNA repair, autophagy, and senescence.
12  

MIB1 is also known as an antigen Ki-67. Ki-

67 is a protein which is used as cellular marker for proliferation. During interphase, the Ki-67 antigen 

can be exclusively detected within the cell nucleus, whereas in mitosis most of the protein is relocated to 

the surface of the chromosomes.
13

 

In light of this information, the present study determined IDH1, EGFR, p53 and MIB1 protein by 

immunohistochemical localization and evaluated their clinical significance in astrocytoma. 
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MATERIALS AND METHOD 

Patients 

This retrospective study was approved by Institutional Scientific and Ethics committees, included 70 

brain cancer patients diagnosed and treated at the Gujarat Cancer & Research Institute between year 

2016 and 2018.Among them 9(13%) patients were pediatric and whereas 61(87%) were adult. The 

primary treatment offered to all patients was surgery followed by adjuvant chemotherapy 

(Temozolomide) and/or radiotherapy (RT). The maximum follow-up period was 32 months with a 

median follow-up was 24 months and 6(9%) patients developed local recurrence and 5(8%) died due to 

cancer within study period.  Patient’s clinical and pathological characteristics are mentioned in Table1. 

Immunohistochemical localization 

The tumor tissue blocks were obtained from the archives of Pathology Department of the Institute. 4µm 

thin sections were cut on microtome (Leica, Germany) and taken on 3-Aminopropyl triethoxysilane 

(APES) coated slides.  Immunohistochemical localization of markers IDH1, EGFR, p53 and Ki67 were 

performed on formalin fixed paraffin embedded (FFPE) tissue blocks containing primary tumor and 

evaluated by Haematoxylin and Eosin (H&E) staining, on Ventana Benchmark XT autoimmunostainer 

using Ventana reagents (Ventana, USA). Briefly the protocol includes following steps of 

deparaffinization using EZ solution, antigen retrieval for 60 minutes using retrieval solution Cell 

conditioning1  (CC1), and incubation with Ultra View DAB inhibitor for 4 minutes, 100µl of respective 

primary antibodies of IDH1 (Polyclonal, 1:100, Invitrogen) for 32 minutes, EGFR (clone:3c6, RTU, 

Ventana) for 32 minutes, p53 (clone:SP5, 1:50, Thermo scientific) for 120 minutes, Ki-67 (clone:MIB1, 

1:50, Dako) for 32 minutes, Ultra View HRP Multimer for 8 minutes, Ultra View DAB Detection kit for 

8 minutes, counterstained with haematoxylin for 8 minutes, bluing reagent for 4 minutes and mounted 

with DPX. 

 

Scoring 

Two individual observers scored the sections. Cytoplasmic staining pattern was observed for IDH1, 

membranous staining for EGFR, and nuclear staining for p53 and MIB1. The sections were scored with 

semiquantitative scoring ranging from negative (no staining, Figure 1) to 3+ (1+: staining in <10% of cells, 2+: 

staining in 10% to 50% of cells, and 3+: staining in >50% of cells).For statistical analysis, negative and 1+ 

clubbed as low expression and 2+ and 3+ were clubbed as high expression. 
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Statistical Analysis 

Statistical analysis was carried out using SPSS statistical software version 20 (SPSS Inc, USA). Mean, 

Standard error (SE) of mean and median were calculated and Pearson’s Chi-square test with Pearson’s 

correlation coefficient (r) was used to assess correlation and significance between two parameters. In 

case of patient number less than 5 in the cells of 2 x2 tables, Yates’ Continuity correction value along 

with its significance was taken into consideration. Univariate survival analysis was carried out by 

Kaplan Meier method and Log Rank statistics was used to assess the prognostic significance of disease-

free survival (DFS) and overall survival (OS). Multivariate survival analysis was performed using Cox 

regression model with forward stepwise (likelihood ratio) method. The Wald statistics and relative risk 

with 95% confidence interval (CI) for were used to evaluate the prognostic significance. P values ≤ 0.05 

were considered to be significant. 

 

RESULTE 

IDH1 expression 

Cytoplasmic IDH1 expression was observed in 60% of the tumors with an intensity of 1+ in 31%,2+ in 

36% and 3+ in 24% in patients brain cancer (Figure 2).  The low IDH1 expression (0 or 1+) and high 

IDH1 expression (2+ or 3+) was observed in 40% and 60% of the brain tumors, respectively. A trend of 

higher incidence of IDH1 expression was observed with adult patients.A significant positive correlation 

of IDH1 expression was observed in diffuse astrocytoma, anaplastic astrocytoma and glioblastomathan 

and pilocyticastrocytoma (p=0.004). Further a significant correlation of high IDH1 was noted with 

histologic grade (p=0.004, Table1). 
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Table: 1Correlation of IDH1, EGFR,p53 and MIB1 expression with clinicopathological parameters 

 

P value: aχ2 =13.12, r =0.36, p= 0.004,  

bχ2 =13.12, r =0.36, p= 0.004,  

cχ2 =22.88, r =0.44, p= 0.0001,  

dχ2 =22.88, r =0.44, p= 0.0001, 

eχ2 =46.20, r =0.74, p= 0.0001,  

fχ2 =46.20, r =0.74, p= 0.0001 

 

Parameters  IDH1 Expression EGFR Expression p53 Expression MIB1 expression 

 N (%) 

70(100) 

Low 

expression 

N (%) 

28(40) 

High 

expression 

N (%) 

42(60) 

Low 

expression 

N (%) 

49(70) 

High 

expression 

N (%) 

21(30) 

Low 

expression 

N (%) 

44(63) 

High 

expression 

N (%) 

26(37) 

Low 

expression 

N (%) 

35(50) 

High 

expression 

N (%) 

35(50) 

Age (Years)     
 

    

≤15 years 09(13) 06(67) 03(33) 09(100) 00(00) 06(67) 03(33) 07(78) 02(22) 

>15 years 61(87) 22(36) 38(64) 40(66) 21(34) 38(62) 23(38) 28(46) 33(54) 

Gender          

Male 50(71) 20(40) 30(60) 35(70) 15(30) 30(60) 20(40) 25(50) 25(50) 

Female 20(29) 08(40) 12(60) 14(70) 6(30) 14(63) 06(37) 10(50) 10(50) 

Histopathological 

types 

         

Pilocytic 

Astrocytoma 

10(13) 09(90) 01(10) 09(90) 01(10) 10(100) 00(00) 10(100) 00(00) 

Diffuse Astrocytoma 20(29) 08(40) 12(60) 15(75) 05(25) 18(90) 02(10) 19(95) 01(05) 

Anaplastic 

Astrocytoma 

20(29) 06(30) 14(70) 12(60) 08(40) 06(30) 14(70) 04(20) 16(80) 

Glioblastoma 20(29) 05(25) 15(75)a 13(65) 07(30) 10(50) 10(50)c 02(10) 18(90)e 

Histology Grade          

Grade I 10(13) 09(90) 01(10) 09(90) 01(10) 10(100) 00(00) 10(100) 00(00) 

Grade II 20(29) 08(40) 12(60) 15(75) 05(25) 18(90) 02(10) 19(95) 01(05) 

Grade III 20(29) 06(30) 14(70) 12(60) 08(40) 06(30) 14(70) 04(20) 16(80) 

Grade IV 20(29) 05(25) 15(75)b 13(65) 07(30) 10(50) 10(50)d 02(10) 18(90)f 
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Figure 1. Negative staining 

 

 

Figure 2. Cytoplasmic IDH1 staining in brain tumor cells. 

 

IDH1 expression in relation to survival 

In relation to Kaplan Meier univariate survival analysis, with respect to DFS, a trend of higher incidence 

of disease relapse was noted in high IDH1 expression with high grade astrocytoma tumor (17%,05/42) 

and low IDH1 expression with high grade astrocytoma tumor (09%,01/28; Log rank= 0.40, df=1, 

p=0.52, Table 2). With respect to OS, a similar trend was noted in high IDH1 expression with high grade 

astrocytoma tumor (14%,04/42) and low IDH1 expression with high grade astrocytoma tumor 

(09%,01/28; Log rank= 0.20, df=1, p=0.65, Table 3). 

 

EGFR expression 

Membranous EGFR expression was observed in 30% of the tumors with an intensity of 1+ in 07%,2+ in 

09% and 3+ in 21% in patients brain cancer (Figure 3). Low EGFR expression (0 or 1+) and high EGFR 

expression (2+ or 3+) was observed in 70% and 30% of the brain tumors, respectively. No significant 

correlation was observed with clinical and pathological parameters (Table 1). 
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EGFR expression in relation to survival 

According to Kaplan Meier univariate survival analysis, with respect to DFS, similar significant 

incidence of disease relapse was noted in high EGFR expression with high grade astrocytoma tumor 

(20%,03/21) and low EGFR expression with high grade astrocytoma tumor (12%,03/49; Log rank= 

4.86, df=1, p=0.02, Table 2). With respect to OS, similar significant incidence of death was noted in 

high EGFR expression with high grade astrocytoma tumor (13%,02/21) and low EGFR expression with 

high grade astrocytoma tumor (12%,03/49; Log rank= 4.55, df=1, p=0.03, Table 3). 

 

 

Figure 3.Membranous EGFR staining in brain tumor cells. 

p53 expression 

Nuclear p53 expression was observed in 37% of the tumors with an intensity of 1+ in 06%,2+ in 16% 

and 3+ in 21% in patients brain cancer (Figure 4).  Low p53 expression (0 or 1+) and high p53 

expression (2+ or 3+) was observed in 63% and 37% of the brain tumors, respectively. A significant 

higher incidence of p53 expression was observed with anaplastic astrocytoma and glioblastoma 

(p=0.0001) and with histologic grade III and grade IV (p=0.0001) as compared to their respective 

counterparts (Table 1). 

 

p53 expression in relation to survival 

According to Kaplan Meier univariate survival analysis, with respect to DFS, significant higher 

incidence of disease relapse was noted in high p53 expression with high grade astrocytoma tumor 

(21%,05/26) as compared to low p53 expression with high grade astrocytoma tumor (06%,01/44; Log 

rank= 5.44, df=1, p=0.02, Table 2). With respect to OS, significant higher incidence of death was noted 

in high p53 expression with high grade astrocytoma tumor (21%,05/26) as compared to low p53 

expression with high grade astrocytoma tumor (00%,00/44; Log rank= 6.67, df=1, p=0.01, Table 3). 
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Figure 4. Nuclear p53 staining of brain tumor cells. 

MIB1 expression 

Nuclear MIB1 expression was observed in 50% of the tumors with an intensity of 1+ in 23%,2+ in 34% 

and 3+ in 17% in patients brain cancer (Figure D). Low MIB1 expression (0 or 1+) and high MIB1 

expression (2+ or 3+) was observed in 50% each of the brain tumors, respectively. A significant higher 

incidence of MIB1 expression was observed with anaplastic astrocytoma and glioblastoma (p=0.0001) 

and in high grade III and grade IV tumors (p=0.0001, Table 1). 

 

MIB1 expression in relation to survival 

According to Kaplan Meier univariate survival analysis, with respect to DFS, similar incidence of 

disease relapse was noted in high MIB1 expression with high grade astrocytoma tumor (15%,05/35) and 

low MIB1 expression with high grade astrocytoma tumor (17%,01/35; Log rank= 2.52, df=1, p=0.11, 

Table 2). With respect to OS, similar incidence of death was noted in high MIB1 expression with high 

grade astrocytoma tumor (12%,04/35) and low MIB1 expression with high grade astrocytoma tumor 

(17%,01/35; Log rank= 2.10, df=1, p=0.14, Table 3). 

 

 

Figure 5.Nuclear MIB1 staining of brain tumor cells. 
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Table: 2 Univariate survival analysis for disease free survival. 

Marker expression N (%) Grade (N) Remission 

N (%) 

Relapsed 

N (%) 

IDH1 low expression - 28 (40) Low (17) 17(100) 00(00) 

 High (11) 10(91) 01(09) 

IDH1 high expression -  42 (60) Low (13) 13(100) 00(00) 

 High (29) 24(83) 05(17) 

  Log rank=0.40, df=1, p=0.52 

EGFR low expression - 49 (70) Low (24) 24(100) 00(00) 

 High (25) 22(88) 03(12) 

EGFR high expression - 21 (30) Low (06) 06(100) 00(00) 

 High (15) 12(80) 03(20) 

  Log rank=4.86, df=1, p=0.02 

p53 low expression - 44 (63) Low (28) 28(100) 00(00) 

 High (16) 15(94) 01(06) 

p53 high expression - 26 (37) Low (02) 02(100) 00(00) 

 High (24) 19(79) 05(21) 

  Log rank=5.44, df=1, p=0.02 

MIB1 low expression - 35 (50) Low (29) 29(100) 00(00) 

 High (06) 05(83) 01(17) 

MIB1 high expression - 35 (50) Low (01) 01(100) 00(00) 

 High (34) 29(85) 05(15) 

  Log rank=2.52, df=1, p=0.11 

p value ≤0.05 is significant df =degrees of freedom 

 

Table:3 Univariate survival analysis for overall survival. 

Marker expression N (%) Grade (N) Alive 

N (%) 

Dead 

N (%) 

IDH1 low expression - 28 (40) Low (17) 17(100) 00(00) 

 High (11) 10(91) 01(09) 

IDH1 high expression -  42 (60) Low (13) 13(100) 00(00) 

 High (29) 25(86) 04(14) 

  Log rank=0.20, df=1, p=0.65 

EGFR low expression - 49 (70) Low (24) 24(100) 00(00) 

 High (25) 22(88) 03(12) 

EGFR high expression - 21 (30) Low (06) 06(100) 00(00) 

 High (15) 13(87) 02(13) 

  Log rank=4.55, df=1, p=0.03 

p53 low expression - 44 (63) Low (28) 28(100) 00(00) 

 High (16) 16(100) 00(00) 

p53 high expression - 26 (37) Low (02) 02(100) 00(00) 

 High (24) 19(79) 05(21) 

  Log rank=6.67, df=1, p=0.01 

MIB1 low expression - 35 (50) Low (29) 29(100) 00(00) 

 High (06) 05(83) 01(17) 

MIB1 high expression - 35 (50) Low (01) 01(100) 00(00) 

 High (34) 30(88) 04(12) 

  Log rank=2.10, df=1, p=0.14 

p value ≤0.05 is significant df =degrees of freedom 

DFS, Disease free survival; OS, Overall survival 
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Markers expression in relation to treatment 

In Kaplan Meier survival analysis, IDH1, EGFR, p53 and MIB1 expression were not found as an 

independent predictor of treatment response in relation to DFS and OS (Table 4). 

Intermarker correlation 

When IDH1, EGFR, p53 and MIB1 intercorrelated, a significant positive correlation of IDH1 expression 

was observed with EGFR expression (p=0.01) and high MIB1 expression (p=0.05).Also, a significant 

positive correlation of MIB-1 withEGFR expression (p=0.01) and p53 expression (p=0.0001)was noted 

(Table 5). 

Multivariate survival analysis 

In multivariate survival analysis by Cox regression model with forward stepwise (likelihood ratio) 

method p53 expression entered at step 1 as significant prognostic factor for predicting disease relapse 

(Table 6). 

Table: 4 Markers expression in relation to treatment 

p value ≤0.05 is significant df =degrees of freedom 

DFS, Disease free survival; OS, Overall survival 

Marker expression 

N(%) 

Treatment 

offered 

N Remission 

N (%) 

Relapsed 

N (%) 

Alive 

N (%) 

Dead 

N (%) 

IDH1 low expression - 28 (40) RT 01 01(100) 00(00) 01(100) 00(00) 

 RT +TMZ 08 07(87) 01(13) 07(87) 01(13) 

IDH1 high expression -  42 (60) RT 02 02(100) 00(00) 02(100) 00(00) 

 RT +TMZ 10 07(70) 03(30) 07(70) 03(30) 

   Log rank= 0.78, df=1, 

p=0.37 

Log rank= 1.86, df=1, 

p=0.17 

EGFR low expression - 49 (70) RT 02 02(100) 00(00) 02(100) 00(00) 

 RT +TMZ 12 10(83) 02(17) 09(75) 03(25) 

EGFR high expression - 21 (30) RT 01 01(100) 00(00) 01(100) 00(00) 

 RT +TMZ 06 04(67) 02(33) 05(83) 01(17) 

   Log rank= 0.90, df=1, 

p=0.34 

Log rank= 2.63, df=1, 

p=0.10 

p53 low expression - 44 (63) RT 01 01(100) 00(00) 01(100) 00(00) 

 RT +TMZ 04 04(100) 00(00) 04(100) 00(00) 

p53 high expression - 26 (37) RT 02 02(100) 00(00) 02(100) 00(00) 

 RT +TMZ 14 10(71) 04(29) 10(71) 04(29) 

   Log rank= 1.29, df=1, 

p=0.25 

Log rank= 0.17, df=1, 

p=0.68 

MIB1 low expression - 35 (50) RT 01 01(100) 00(00) 01(100) 0(00) 

 RT +TMZ 04 03(75) 01(25) 03(75) 01(25) 

MIB1 high expression - 35 (50) RT 02 02(100) 00(00) 02(100) 00(00) 

 RT +TMZ 14 11(79) 03(21) 11(79) 03(21) 

   Log rank= 0.001, df=1, 

p=0.97 

Log rank= 1.81, df=1, 

p=0.17 
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Table:5 Intercorrelation of IDH1, EGFR, p53 and MIB1 expression 

 EGFRExpression p53Expression MIB1 Expression 

IDH1 expression Low 

expression 

49 (70) 

High 

expression 

21 (30) 

Low 

expression 

44 (63) 

High 

expression 

26 (37) 

Low 

expression 

35(50) 

High 

expression 

35(50) 

Low expression (28) 24 (86) 04 (14) 19 (68) 09 (32) 18 (64) 10 (36) 

High expression (42) 25 (60) 17 (40) 25 (60) 17 (40) 17 (40) 25 (60) 

 χ2= 5.48, r= 0.28, p= 0.01 χ2= 0.50, r= 0.08, p= 0.48 χ2= 3.81, r= 0.23, p= 0.05 

p53 expression Low 

expression 

49 (70) 

High 

expression 

21 (30) 

    

Low expression (44) 31 (70) 13 (30)     

High expression (26) 18 (69) 08 (31)     

 χ2= 0.01, r= 0.01, p= 0.91   

MIB1expression Low 

expression 

49 (70) 

High 

expression 

21 (30) 

Low 

expression 

 

44 (63) 

High 

expression 

 26(37) 

  

Low expression (35) 29 (83) 06 (17) 29(83) 06(17)   

High expression (35) 20 (57) 15 (43) 15(43) 20(57)   

 χ2= 5.51, r= 0.28, p= 0.01 χ2= 11.99, r= 0.41,p= 0.0001  

χ2 = Chi-square, r =Correlation Coefficient, p value ≤0.05 is significant 

 

Table: 6Multivariate survival analysis including all parameters 

 

 

 

 

 

 

 

 

p value ≤0.05 is significant df =degrees of freedom 

 

 

       95% CI for Exp 

(B) 

Patients Step Variables Wald 

Statistic 

df P Exp (B) Lower Upper 

DFS 

N=64 

1 p53 4.05 1 0.04 2.20 1.06 77.75 
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DISCUSSION 

It has been reported that mutations of the isocitrate dehydrogenase (IDH1 and IDH2) gene are thought 

to occur early in glioma genesis and drive cancer progression.
14

IDH1 mutations are also associated with 

aDNA hypermethylation phenotype, and result in barrier of histone demethylation and prevention of cell 

differentiation.
15,16 

In this study, IDH1 protein was evaluated by immunohistochemical localisation and 

60% of astrocytoma tumour showed high IDH1 expression. The various studies showed the IDH1 

positivity at the range of 11% -54%.
17,18

 Our study correlated IDH1 expressionwith clinicopathological 

parameters and found higher expression of IDH1 in adults (64%) as compared to paediatric patients 

(33%) which was accordance with the studies of Jaiswal et al (2018), Pollack et al (2011) and Bleeker et 

al (2009). These studies observed a higher degree of IDH-1 expression in adults (53%-68%) than in 

paediatric group (20% - 36%).
19,20,21

 While some studies shown that IDH1 expression was not found in 

paediatric group.
22,23

The differential expression of IDH1 among different age group suggests activation 

of various agerelated pathways of tumorigenesis like PI3K pathway. In the present study, with 

histological subtypes IDH1 high expression was found in 10% of pilocytic astrocytoma, 60% of diffuse 

astrocytoma, 70% of anaplastic astrocytoma and75% of glioblastoma. Similar to our findings, Ichimura 

et al also observed that mutations of IDH1 are rare in pilocytic astrocytoma.
18

 Mishra et al also 

observedthat 59–90 % of diffuse astrocytoma, 28–82 % of anaplastic astrocytoma and 70-75% of 

secondary GBM showed IDH1R132H positivity.
24

 We observed that IDH1 expressionis significantly 

associated with histological type and histologic grade of astrocytoma tumor, which was in accordance to 

the study of Mishra et al, in which they observed a significant association between grade of astrocytoma 

and IDH1R132H expression.
24

 IDH1 expression was observed to be higher in overall survival as 

compared to disease free survival, which was in accordance with the study by Hartmann et al, in which 

patients with tumors that possess mutations in IDH1experience longer survival and have improved 

overall prognosis.
25

 

Amplification of the epidermal growth factor receptor (EGFR) gene has been reported in 40% of GBMs. 

Of these, 20–30% express a variant produced from the deletion of exons 2–7, EGFRvIII, a constitutively 

active receptor that is unable to bind ligand and results in continuous activation of cell growth and anti-

apoptotic pathways.
26

 Activation of EGFR in gliomas also occurs through gainoffunction mutations and 

double minute chromosomes.
27

In this study, membranous staining of EGFR was noted in 30% of 

astrocytoma. Several studies have shown EGFR positivity in the range of 35-50%.
28,29

 Our study 

observed EGFR expression in adults, which was in accordance with the study of Shelly et al (2016), 
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who observed EGFR amplified casesin the >40 year age group.
30

 Also, EGFR gene amplification in 

adult GBMs can be seen across different age groups. In this study, EGFR expression was observed 

higher in grade III patients (40%) followed by grade IV (30%), grade II (25%) and grade I 

(10%)patients. Similar to our findings, Nishikawa et al (1994) have observed the frequency of EGFR 

gene amplification increases with increasing tumour grade and EGFR amplification is rare in grade II 

astrocytomas and is seen in only 4% of cases in  their studies.
31

In other studies glioblastomas showed 

highest expression of EGFR among all four grades and EGFR amplification is seen in60% of 

cases.
32,33

However, Mishra etal have shown that EGFR over-expression was not seen in any case of 

pilocyticastrocytoma, only9% of diffuse astrocytoma showed EGFR over-expression and primary GBM 

show the highest percentage of EGFR protein expression in approximately 70% of cases.
34

They also 

showed that secondary glioblastoma, in contrast, show an expression profile similar to low grade 

gliomas withEGFR over-expression in 13% cases.
34

 So, EGFR overexpression was associated with 

primary higher-grade of astrocytomas, suggesting that EGFR overexpression was associated with 

tumour aggressiveness and invasion.
34

In this study, EGFR expression was observed to be associated 

with reduced disease-free survival which was accordance with other reports in which high EGFR 

expression is associated with reduced overall survival.
35,36, 37 

Contrary to that some studies did not 

observe association ofhigh expression of EGFR with poor prognosis in glioma. 
32,38,39,40

 

Astrocytomas further acquire mutations in tumour suppressor gene Tp53gene during malignant 

transformation.
41

Mutated p53 encodes for a mutated nuclear protein which cannot be degraded easily 

and accumulates in the nucleus.
42

Tumors with mutated p53 cannot tolerate genotoxic stress and as a 

result, tumor cells undergo apoptosis when treated with chemotherapeutic drugs and radiotherapy.
43

It 

has been considered that the increased expression of TP53 is a response to aggression to DNA.
44,45,46

 

Cells with impaired function of p53 may develop genetic aberrations and lead to the development of 

malignancies.
47

This mutated TP53 can be detected by IHC and so overexpression of p53 is considered to 

be a surrogate marker for p53 mutation. In this study, nuclear staining of p53 was observed in 37% of 

astrocytoma. Further, no significant correlation of p53 expression was found with age and gender. 

However, p53 expression was observed significantly higher in high grade astrocytoma tumours (grade 

III and grade IV astrocytoma tumors) as compared to low grade astrocytoma tumors (grade I and grade 

II astrocytoma tumours). This resultsupport the view that p53 gene mutation is associated with the 

malignant progression from low-grade to high-grade astrocytomas rather than with tumor initiation or 

promotion.
48

 Also, a significant association was found between p53 expression with glioblastoma and 



Hemangini H. Vora et al., IJSRR 2019, 8(4), 233-253 
 

IJSRR, 8(4) Oct. – Dec., 2019                                                                                                          Page 246 

anaplastic astrocytoma tumors which was in accordance with the study of Hwang et al (1999) and 

observed the results of immunostaining suggested that clonal expansion was associated with 

astrocytoma progression.
48

 Contrary to that many studies indicated that p53 mutation occurs in the 

initialstages of tumour formation was reported by Louis et al.
42

 p53 gene and protein alterationscould 

indeed be an early event in tumour progression, whichmay be associated with clinical aggressiveness. 

This study observed a significant association between disease free survival and p53 expression which 

was the accordance with the study ofJaros et al who showed that p53 protein overaccumulation was 

associated with reduced overall survival.
36

 

MIB1 is also known as antigen Ki-67. The Ki67 antigen is expressed at all stages of the cell cycle, 

except G0, thus it has been used to assess the growth fraction of human neoplasms. Assessment of Ki67 

in central nervous system tumours has been intensely studied in gliomas.
49

 The MIB-1 antibody is a true 

Ki67 equivalent and is readily detectable in paraffin-embedded materials using the microwave processed 

method.
50

Ever since, MIB-1 staining hasbeen used for the diagnosis of human neoplasms in routinely 

formalin-fixed and paraffin-embedded histological materials.In this study, higher expression of 

MIB1exhibited in 50% of astrocytoma. Many studies have shown that MIB1 labelling index was ranged 

from 1%-59%. 
51,52

This study showed that MIB-1 labelling index is not dependent on factors like age 

and gender, which was in the accordance of many studies.
53,54,55

While, some studies have found that 

MIB-1 labelling index is dependent on age.
56,57,58

 In this study, MIB1 expression is significantly 

increased in glioblastoma and anaplastic astrocytoma patients as compared to diffuse astrocytoma 

patients whereas pilocytic astrocytoma do not exhibit MIB1 expression which is in accordance with the 

studies of Jaros et al and Matsumoto et al, where they found no significant difference in MIB1 LI 

between pilocytic and diffuseastrocytoma.
36,51

 While some studies have shown the opposite results 

compared to our study and have shown a very low LI for pilocytic astrocytoma and found significant 

difference in the distribution of MIB-1 LI between pilocytic and diffuseastrocytoma. 
53,59

In this study, 

MIB1 expression do not show a significant association between disease free survival and overall 

survival. The results of univariate survival analysis in another study revealed that both the progression-

free survival and overall survival were significantly reduced in patients with anaplastic astrocytomas 

with Ki-67 LI >5%.
60
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CONCLUSION 

High IDH1 and EGFR expressing astrocytoma can be benefitted with IDH1 inhibitors and anti EGFR 

therapy, respectively. Mutant p53 expression emerged as significant prognostic factor predicting reduce 

disease free survival indicated need of more effective treatment cause cellular apoptosis in high grade 

Astrocytoma. 
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