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Abstract:
Astrocytomas are the most common intrinsic tumors of the central nervous system and derive from astrocytes. 
Ki-67 and p53 are two cellular proteins that have roles in pathogenesis and evolution of astrocytomas. Ki-
67 is a nuclear non-histone protein produced by cells in the proliferative phases, and the Ki-67 proliferative 
index quantitatively reflects the growth potential of tumors, making it a significant biological marker. p53 
is a nuclear protein that controls cell cycle, apoptosis, and genomic stability. Assessment of Ki-67 and p53 
in various grades of astrocytoma can aid as an ancillary tool in understanding tumor behavior. This cross-
sectional type of descriptive study was carried out at the Department of Pathology, RMC, Rajshahi, and 
BSMMU, Dhaka, over two years, between January 2021 and December 2022. In this study, a total of 30 
astrocytoma cases that were histologically diagnosed were included. Ki-67 and p53 immunostaining was done 
on formalin-fixed paraffin-embedded tissue blocks of all cases and compared with WHO histological grading 
of astrocytomas. Both biomarkers were directly associated with each other and the grade of astrocytoma. 
Statistically significant differences in Ki-67 LI and p53 LI were seen between grade I and grade IV and 
between grade II and IV. However, there was no statistically significant difference between grades I and II, 
grades I and III, or grades II and III. These markers can aid as an ancillary tool in understanding tumor 
behavior and progression.  
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Introduction:

Astrocytomas are the most common intrinsic tumors 
of the central nervous system.1 Annually, intracranial 
tumors occur in 10 to 17 out of every 100,000 
people, while intraspinal tumors are reported in 1 
to 2 per 100,000 individuals.2 Astrocytomas form 
the largest group of gliomas (>75%), and diffusely 
infiltrating astrocytomas comprise more than 60% of 
all the primary brain tumors.3 The histopathological 
examination still serves as the gold standard for 
diagnosing astrocytoma, and histopathological 
grading is well accepted for assessing the 

prognosis of patients with astrocytomas. Several 
histopathological grading systems are used to 
grade astrocytomas. The WHO classification, the 
standard system for grading astrocytomas, relies 
on criteria such as cellular atypia, mitotic rate, 
vascular changes, and necrosis, dividing them into 
four grades: I (pilocytic astrocytoma), II (diffuse 
astrocytoma), III (anaplastic astrocytoma), and IV 
(glioblastoma).1 However, the morphologic criteria 
are not always accurate prognostic indicators. 
Histological differentiation may not be apparent 
in some cases, mainly when only small fragments 
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of tissue biopsies are available. Hence, there is 
a need to provide an ancillary tool to understand 
tumor behavior in astrocytoma. Numerous studies 
have utilized various factors, ranging from tumor 
suppressor genes to proliferation markers, to gain 
insights into tumor behavior. Ki-67 and p53 are two 
cellular proteins that have roles in the pathogenesis 
and progression of astrocytoma. Ki-67 is a nuclear 
non-histone protein antigen expressed as 320 and 
359 kDa isoforms derived from differentially 
spliced mRNA variants encoded by the human 
MKI67 gene.4 Its presence is noted throughout the 
G1, S, G2, and M phases, while it is absent in cells 
in the quiescent G0 phase.

The monoclonal antibody MIB-1 detects Ki-67 
nuclear antigens in proliferating cells, and the 
percentage of immunopositive cells is referred to 
as the Ki-67 labeling index (LI). The Ki-67 labeling 
index (proliferative index) estimates the growth of 
neoplasms quantitatively and can act as an ancillary 
tool in understanding tumor behavior. The product 
of the normal TP53 gene is a nuclear phosphoprotein 
known as p53 (“wild type” p53 protein). It is one 
of the major factors governing cell proliferation, 
suppressing growth, and cell transformation. “Wild 
type” p53 protein has a shorter half-life and is 
present in small amounts within the normal cell 
nucleus. Therefore, it cannot be detected by routine 
immunohistochemical methods. Mutations in the 
TP53 gene, which modulates anti-proliferative 
cellular responses, are the most frequent changes 
in high-grade astrocytomas.5 Mutations result in 
the alteration of the p53 protein, and this “mutant” 
protein, metabolically more stable with a longer 
half-life, accumulates in the nucleus, reaching a 
threshold of immunohistochemical detection.6  There 
were few studies regarding the immunoexpression 
of Ki-67 and p53 in astrocytoma in our country. 
This study aimed to assess the immunoexpression 
of Ki-67 and p53 in histopathologically diagnosed 
astrocytomas of different grades.

Methodology:

This descriptive cross-sectional study took place 
in the Pathology Department of Rajshahi Medical 
College (RMC) between January 2021 and 

December 2022, covering 24 months. It included 30 
patients who were histopathologically diagnosed as 
having astrocytoma. Histopathological examination 
was done in the Department of Pathology, RMC. 
Immunoexpression of Ki-67 and p53 were evaluated 
in 30 formalin-fixed and paraffin-embedded blocks 
of astrocytoma in Bangabandhu Sheikh Mujib 
Medical University (BSMMU), Dhaka. The Ki-
67 Labeling Index and p53 Labeling Index were 
calculated as a percentage of labeled nuclei per 
1000 cells. Using a high-power light microscope, 
1,000 tumor cells were counted in several tissue 
areas with uniform positive nuclear staining. When 
staining was uneven, cells were instead counted in 
regions visually identified as having the highest 
density of positive nuclei.

Later, results were recorded, and the data was 
analyzed using the Statistical Program for Scientific 
Study (SPSS) software, version 29.0.0. Descriptive 
analytical techniques involving frequency 
distribution, computation of percentage, mean, SD, 
etc., were applied. Fisher’s exact test evaluated 
significant differences between non-parametric 
variables.

Inclusion and exclusion criteria:

All cases of astrocytoma diagnosed by 
histopathological examination were included in this 
study. Patients with recurrent cases and patients who 
have taken neo-adjuvant or adjuvant chemotherapy 
and radiotherapy were excluded from this study.

Results:

Distribution of Patients According to Age: 
The study sample’s age ranged from 3 to 69 years. 
The majority (26.7%) of the patients belonged to 
the 21to 30-year-old age group. The next most 
frequent age group was 51to 60-year-olds (23.3%). 
The mean age (±SD) was 35.76 ± 23.03 years.
Distribution of Patients According to Gender:
In this study 18 cases (60%) were female, 12 cases 
(40%) were males and male-to-female ratio was 
1:1.5.

Distribution of the Patients According to 
Astrocytoma Grade:
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In this study Grade II was the predominant grade 
(53.33 %), followed by grade IV (23.33 %). Grade 

III was the least common among all four grades (10 
%).

Table 1: Histopathological Findings in Different Grades of Astrocytoma

Table 2: Association of Ki-67 LI With Histopathological Grade of Astrocytoma

Data were analyzed using Fisher’s exact test; P value <0.001
Table 2 showed significant direct association between grade and Ki-67 LI with P value <0.001. Low Ki-67 LI 
was predominant in grade I and II, on the other hand, high Ki-67 LI score was more frequent in grade IV and 
III than other grades.

Table 3: Associationof p53 LIwith Histopathological Grade of Astrocytoma

Data were analyzed using Fisher’s exact test; P value <0.001

Mean Ki-67 Labeling Index in Different Grades of Astrocytoma:
The mean Ki-67 Labeling Index gradually increased from histopathological Grade I (3.75) to Grade IV 
(40.1429). Mean Ki-67 LI for grade II and III were 6.6250 and 23.6667 respectively.
Mean p53 Labeling Index in Different Grades of Astrocytoma:
The mean of p53 Labeling Index gradually increased from histopathological Grade I (4.25) to Grade IV 
(45.8571). Mean p53 Labeling index for grade II and III were 4.4375 and 20 respectively.

Histo-patho-
logical criteria

Nuclear
pleomorphism

Mitosis 
/ HPF

(Range)

Vascular
proliferation

Necrosis

mild moderate severe present absent present absent

Grade I 4
(100%)

0
(0%)

0
(0%)

0 0
(0%)

4
(100%)

0
(0%)

4
(100%)

Grade II 16
(100%)

0
(0%)

0
(0%)

0 0
(0%)

16
(100%)

0
(0%)

16
(100%)

Grade III 0
(0%)

2
(66.66%)

1
(33.33%)

3-8 3
(100%)

0
(0%)

0
(0%)

3
(100%)

Grade IV 0
(0%)

0
(0%)

7
(100%)

6-8 7
(100%)

0
(0%)

6
(85.71%)

1
(14.28%)

Grade Low Ki-67 LI (<10%) High Ki-67 LI (>10%) Total P Value
I 4 (100%) 0 (0%) 4
II 14 (87.5%) 2 (12.5%) 16
III 1 (33.33%) 2 (66.66%) 3 <0.001
IV 1 (14.28%) 6 (85.71%) 7

Total 20 (66.66%) 10 (33.33%) 30

Grade Low p53 LI (<20%) High p53 LI (>20%) Total P Value
I 4 (100%) 0 (0%) 4
II 15 (93.75%) 1 (6.25%) 16
III 1 (33.33%) 2 (66.66%) 3 <0.001
IV 1 (14.28%) 6 (85.71%) 7

Total 20 (66.66%) 09 30
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Table 3 showed significant direct association between grade of astrocytoma and p53 LI with P value <0.001. 
Low p53 LI was predominant in grade I and II, on the other hand, high p53 LI was more frequent in grade III 
and grade IV.

Table 4: Association of Ki-67 LI With p53 LI

Data were analyzed using Fisher’s exact test; P value <0.001

Table 4 showed significant direct association between Ki-67 LI and p53 LI with P value <0.001.

P Value on Association of Ki-67 LI Between Different Grades of Astrocytomas:

Statistically significant differences in Ki-67 LI between grade I and grade IV (p=0.015), and between grade II 
and IV (p=0.002) were seen in this study. However, there was no statistically significant difference between 
grade I and II (p=1), grade I and III (p=0.143), grade II and grade III (p=0.097) or between grade III and IV 
(p=1). Data were analyzed using Fisher’s exact test.

P Value on Association of p53 LI Between Different Grades of Astrocytomas:

Statistically significant differences in p53 LI between grade I and grade IV (p=0.015), and between grade II 
and IV (p<0.001) were seen in this study. However, there was no statistically significant difference between 
grade I and II (p=1), grade I and III (p=0.143), grade II and grade III (p=0.051) or between grade III and IV 
(p=1). Data were analyzed using Fisher’s exact test.

Low p53 LI (<20%) High p53 LI (>20%) Total P Value
Low Ki-67 LI (<10%) 20 0 20
High Ki-67 LI (>10%) 1 9 10 <0.001

Total 21 9 30

Figure 1: Photomicrograph showing Ki-67 antigen 
expression in grade I astrocytoma (Case No. T02, 
x400) and grade IV astrocytoma (Case No. T01, 
x400) respectively

  

Figure 02: Photomicrograph showing p53 
expression in grade Iastrocytoma (Case No. T02, 
x400) and grade IV astrocytoma (Case No. T01, 
x200) respectively

Discussion:

In this study, a total of 30 astrocytoma cases that 
were histologically diagnosed were included. The 
age ranged from 03 years to 69 years. Overall mean 
age was 37.6±23.03 years. Similarly, Chaloob 
et al.7 and Arshad et al.8 showed the mean age 
of the glial tumor patients was 35.98 years (age 
range 2-68 years) and 35 years (age range 5 - 67 
years) respectively.In our study, it was observed 
that most patients (26.7%) were in the 3rd decade. 
The findings were similar to the study by Begum 
A and Kamal M in 2017, who also found that 
most patients were in their 3rd decade (31%).9 

Among the thirty specimens, 4 (13.3 %) were 
histopathologically grade I, 16 (53.3 %) were 
grade II, 3 (10 %) were grade III, and 7 (23.3 %) 
were grade IV. Most Pilocytic astrocytoma (grade 
I) occurred in the first and second decades, which 
correlated with Giannini et al.10 and Ostrom et al.11 

studies. Glioblastoma mainly happened in the 5th 
to 6th decade, which correlated with the studies of 
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Thotakura M et al.12 and Katsetos CD et al.13 In the 
current study, females predominated in grades II, 
III, and IV. Overall, the male-to-female ratio was 1: 
1.5. The slightly higher ratio in females is similar 
to studies done in Mexico by Anaya-Delgadillo G 
et al.14 and in the United States by Porter KR et 
al.15. However, in studies done by McKinney et 
al.16, the male-to-female ratio was 1.2: 1. In a study 
by Giannini et al.10, the male-to-female ratio was 
1.6:1.

In this study, 6 out of the 7 cases of grade IV 
astrocytoma showed necrosis. Necrosis was absent 
in grades I, II, and III. All the cases of grade III 
and grade IV astrocytoma had high mitotic counts. 
These findings were similar to those of the studies 
done by Begum A and Kamal M9 in 2017 and 
Mikkelsen et al.17 in 2021.

The current study gradually increased the mean Ki-
67 Labeling Index from Grade I to Grade IV. This 
result is similar to Thotakura M et al.12 and Das B. 
et al.18 The findings also match studies performed 
by  Meghdadi and Mahzouni20 and Qaisrani et al.21 
In a similar study by Ambroise et al.19, the mean 
Ki-67 Labeling Index of Grade I was higher than 
that of Grade II, while the mean value gradually 
increased in grades III and IV.High Ki-67 LI was 
more frequent in grades III and IV compared to 
tumors in grades I and II. In addition, there was 
a marked positive association (P<0.001) between 
the grade of tumor and Ki-67 LI. This result agrees 
with the studies done by Wakimotoet al.22 (72 
cases), Ambroise et al.19 and Thotakura M et al.12  
This finding also matches the studies performed by 
Sharma et al.23 The findings are nearly equivalent 
to Singh et al.5, who noted that the Ki-67 labeling 
index between low-grade & high-grade astrocytoma 
is statistically significant (P = 0.001). Thus, Ki-67 
LI is useful for differentiating between low-grade 
& high-grade astrocytoma. Still, the differentiation 
between grade I & grade II, or between grade III 
& grade IV, is more doubtful due to the overlap of 
values between various tumor grades. In the current 
study, there were statistically highly significant 
differences in Ki-67 LI between grade I and grade 
IV (P=0.015), grade II and IV (P<0.001). However, 

there was no statistical difference between grades I 
and II (P=1), grades II and III (P=0.097), or between 
grades I and III (P=0.143). Thus, Ki-67 LI might 
help differentiate between grades I and IV and 
between grades II and IV. Klein and Roggendorf 
described that proliferation rates in astrocytomas 
are seen in the proliferation of tumor and microglial 
cells, especially in pilocytic astrocytomas24. Similar 
observations were seen in Ambroise et al19.

The mean p53 labeling index gradually increased 
from Grade I to Grade IV in the current study. 
This result is similar to those of the studies done 
by Tihan T et al.25 and Nayak A et al.26 There 
was a highly significant association between 
the histopathological grade of astrocytomas and 
p53 LI (P<0.001) between low and high grades 
of astrocytoma. Studies by Sharma et al.23 and 
Belghali et al.27 also recommended similar findings 
(P-value < 0.05). In the current study, there were 
statistically highly significant differences in p53 
LI between grade I and grade IV (P=0.015) and 
between grade II and IV (P<0.001). However, there 
was no statistical difference between grades I and 
II (P=1), between grades II and III (P=0.051), or 
between grades I and III (P=0.143). This means that 
p53 overexpression was significantly associated 
with grade IV astrocytoma. This result agreed with 
Haapasalo et al.28, Pollack et al.29, and Arshad et 
al.8. However, the current study differed from the 
findings of Abdelaziz et al.30 in Egypt. Singh et 
al.5 found no statistically significant association 
between p53 and astrocytoma grades (P-value 
0.07).

Comparison of the Ki-67 labeling index with the 
p53 labeling index revealed a significant association 
(p<.001) with each other. This result agreed with 
the findings of Abdelaziz et al.30 and Mahmood et 
al.31 Thus, evaluating Ki-67 LI and p53 LI could 
help differentiate between low-grade & high-grade 
astrocytoma, particularly between grade I and 
grade IV and between grade II and grade IV. The 
findings might also help understand tumor behavior 
and progression and choose targeted therapy in the 
future.
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Conclusion:

In this study, Ki-67 and p53 labeling indices 
showed significant differences between grade I and 
grade IV astrocytoma and between grade II and IV 
astrocytoma. However, there was no statistically 
significant difference between grades I and II or 
between grades I and III. Raised Ki-67 and p53 
labeling indices might indicate a more aggressive 
neoplasm or tumor progressing to a higher grade. 
These indices might help understand tumor 
behavior in histologically borderline cases. Patients 
of low-grade astrocytoma with increased Ki-67 and 
p53 labeling indices might be at risk of progressing 
to higher grade. These cases could be detected 
for close monitoring and follow-up. The findings 
might also help in choosing targeted therapies and 
benefit the patient.
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