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Abstract:

Background: The most common primary CNS neoplasms are astrocytomas, derived from an
immortalized astrocyte, accounting for 4-5 % of all cancer related death. Ki-67 and P53 are
two cellular proteins playing roles in pathogenesis and evolution of astrocytomas.Ki-67 is an
antigen represents a nuclear non histone protein, produced by cells in the proliferative phases.
P53 gene produces a protein functions as a tumor suppressor gene. Both biomarkers were
considered to be of prognostic value.

Aims: The paper aims theassessment of p53 and Kki-67 immunoexpression in
astrocytomas,relation of these markers with histologic grade of astrocytomas, andto use p53
and Ki-67 as a prognostic tool.

Materials and Methods:Forty-five patients with astrocytoma were conducted in the study
which performed in Department of Pathology, Faculty of Medicine, university of Kufa in the
period from January 2018 through April 2019.Cases were collected from “neurosurgical
hospital in Baghdad, and laboratory of histopathology in Al-sadder Medical city in Al-Najaf
and from some private laboratories of the same governorate”, ages ranging from 2-65 years
with a mean of 29.04 years.EnVision method (polymer based immunohistochemistry) was
used for evaluation of p53 and ki-67.

Results: Grade Il patients predominant the studied sample and constitute (55.6%), whereas
patients of grade | constitute (22.2%), grades IV and Il compose (13.3%) and (8.9%)
respectively.P53 was detected in (33.34%) of the cases and was “significantly positively
correlated” with grade IV, gender not with age.Ki-67 LI was (>5%) in (31.11%) of patients
and was “significantly positively correlated” with tumor grade, age of the patient but not with
gender, both biomarkers were “positively correlated with each other, and with grade of
astrocytoma”.

Conclusions and recommendations:p53 and ki-67 over expression have an important role
in pathogenesis of astrocytoma, as their positivity associated with higher tumor grade, so
merging these biomarkers with histopathological grade in a prognostic index will accurately
predict clinical outcome and the effectiveness of anti cancer therapy.
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INTRODUCTION

Astrocytoma is the most prevalent primary intra-axial CNS tumors deriving from an
immortalized astrocyte [1]. CNS neoplasms are 5th common tumor in adults and 2" of
children ranking in Iraq [2]. Astrocytic tumors are the predominant CNS neoplasms in Iraqg
[3-4].In USA there are 12000 new cases/year [1] Astrocytic tumors accounting for 4-5 % of
cancer related death (about 20.000 deaths / year in North America) [5].They were divided
into two categories; (1)Fibrillarastrocytic neoplasms (low grade astrocytoma, anaplastic
astrocytoma, and glioblastomamultiform) [1], (2) A diverse group of tumor types that differ
from fibrillarastrocytic series because of their distinctive clincopathological features. These
include: juvenile pilocytic astrocytoma, pleomorphic xanthoastrocytoma, and subependyal
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giant cell astrocytoma [1]. The former group is with diffuse zone of infiltration while the
latter one is with narrow zone of infiltration [1].Many grading systems based on
histopathological characteristics have been established, like Baily and Cushing scheme,
Kernohan scores I-1V, (WHO) I-1V, and DaumasDuport grading system 1-4 [6-7].

Classification and grading of astrocytic tumors

In 1993 a new WHO classification had been approved reflects that a progress has been
achieved in brain tumor classification [8].WHO grading schema 2000 is a four- tiered system.
Nuclear atypia, mitotic activity, and vascular proliferation are the parameters used in grading
astrocytic tumors [9].

Immunohistochemistry

IHC technique applied in this study is Polymer-Based Immunohistochemistry
(EnVision)

P53

Is a tumor suppressor gene mutations of which represent the most common genetic alteration
in human tumors [10]. Its gene product is a nuclear protein known to be engaged in control of
cell cycle, apoptosis, and genomic stability The altered product of mutant gene has a
much longer half life and so can be visualized by immunohistochemical techniques
[10].The biology of astrocytoma progression is a complex topic, the allelic loss and
mutations involving the p53 gene (TP53) as early genomic destabilizing events, play a
role in the evolution of most low grade fibrillarastrocytic neoplasms [11].

Ki-67

It represents a nuclear non histone protein antigen. Monoclonal antibodies have been
manufactured to detect formalin resistant epitopes (MIB-1). In the purpose  of
prognostication and treatment planning; quantifiable methods for the determination of
proliferative potentials are now in wide employ as adjuncts to conventional
morphologic assessment and to correlate between the histologic grading and labeling
proliferative index of the tumor, also we employ MIB-1 in the evaluation of
histological low-grade or borderline fibrillarastrocytomas [11], in our study we focus on the
correlation of both markers with grade of astrocytoma and correlation of markers to each
other.

Ki-67/ MIB-1 labeling index in astrocytoma

Recent WHO classification has limited prediction for prognosis and diagnosis of
astrocytomas, so in need for additional parameters [19].The applicable value of tumor
reproductive activity have been investigated, specifically Ki-67/MIB-1 labeling index (LI)
[12].Almost all studies reveal elevating values of Ki-67/MIB-1 LI in grade increment.
Furthermore, in many researches, positive association between MIB-1 LI and survival are
detected, in spite that intended cut-off values vary substantially among data [13].The
researches naming MIB-1 LI as an important prognostic factor in human astrocytomas
[14],due to the wide range of values among various grades, MIB-1 LI may not be used alone
as a diagnostic factor but could be used after merging with an established criteria of
histological malignancy [15]. It might be specifically useful in cases of low-grade
astrocytoma [16].Ki-67/MIB-1 labeling fractions in excess of 5-7.5% reported from certain
studies as powerful predictors of relatively shortened survival, but not all researchers indicate
their utility as independent prognostic parameters [11].
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P53 and Ki-67 in relation to prognosis of astrocytoma

Many researchers have reported that the grade is the most significant statistic parameter
detecting patient survival, and a significant correlation is identified between its increment and
worst prognosis [17]. Furthermore, studies have found excellent association between
quantitative increase in detection of MIB1 and p53, with shorter interval for recurrence and
reduced patient survival [18].Western reports results differ regarding benefit of p53 as a
prognostic factor in glial neoplasms, some expressing its important role, and others failed to
conclude it [19]. Other studies have shown a inverse correlation between Ki-67 LI and
survival. A suggestion has been made that combination of Ki-67 LI, tumor type, and
prognosis makes Ki-67 immunoexpression of value in the histological diagnosis of astrocytic
tumors [20].

Materials and methods
This study performed in Pathology department, Faculty of Medicine, Kufa University, in time
from January 2018 to April 2019.

Sampling of cases:
(a) Study group:Forty five cases (20 female and 25 male patients) with astrocytoma (as
confirmed by H&E-stained slides) were engaged in the study. They were sampled from
“neurosurgical hospital in Baghdad, laboratory of histopathology in Al-sadder Medical City
in Al-Najaf and some private laboratories of the same governorate”.
(b) Comparative group:Twenty five cases from normal brain autopsy (forensic medicine
cases).
(c) Positive control slides:Parallel processed with each set of immunostaining,taken from
breast and bladder cancer sections known to express Ki-67 and p53, respectively.
(d) Negative controls: Sections without primary antibody (Ki-67 and/or p53).
Staining methods: Samples were formalin-fixed, paraffin embedded tissue blocks, 5
micrometer-thickness, were obtained and stained with hematoxylin eosin and
immunohistochemical Envision method. According to WHO grading system [9], the grades
of the studied cases was as the following:

- 10 cases pilocytic astrocytoma (grade I)

- 24 cases fibrillar astrocytoma (grade I1)

- 5 cases anaplastic astrocytoma (grade 1)

- 6 cases glioblastoma multiform (grade 1V)

Equipment and materials

A-The following were used throughout the research:

Water bath, microwave oven, humidity chamber, hot plate, light microscopy, pap pen,
micropipettes with tips, pastures, timer, cotton swabs, gloves, positively charged slides, cover
slides, staining jars, callipered cylinders, calibrated test tube, tissue papers,buffer solution,
xylene, hematoxylin, distilled water, ethanol of different concentrations and paramount.

B- Primary antibody

1- P53: Monoclonal Mouse Anti-Human p53 Protein, 11 ml, Ready-To-Use, DAKO,
Clone DO-7, Code N1581, LOT 00005848, Dako North America, Inc. 6392 Via Real
Carpentaria, CA 93013 USA.

2- Ki-67: Monoclonal Mouse Anti-Human ki-67 antigen clone MIB-1, code M7240.
IHC method used in the study was the Envision technique

Scoring system:
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A: P53 Scoring systemaccording to Sophia KA et al. [21]at objective 40.

B: The labeling index of p53 [22]: For statistical analysis, another parameter “the labeling
index (LI)” was used, according to ROC curve and in accordance with newly published
reports on p53 expression; cases were categorized into two groups; as the table below:

Tablel: P53 Labeling index

Low p53 | P53 less than 20% (the percentage of stained cells are less than
labeling 20%)

index

High p53 | P53 equal or more than 20% (the percentage of stained cells are
labeling equal or more than 20%)

index

C: Ki-67 labeling index (in astrocytoma)

Table 2: Ki-67 labeling index
Histopathological Range of ki-67 labeling index according to the
grade of astrocytoma histopathological grade of astrocytoma
Low grade astrocytoma | Nuclear staining in <5% of the malignant cells.
Anaplastic astrocytoma | Nuclear staining between 5-10% of the malignant cells.
Glioblastomamultiform | Nuclear staining in > 10% of the malignant cells.

D: Ki-67 labeling index cut off point
According to prognostic purposes, another parameter was used; a cutoff point was used to
assess astrocytoma into low and high grade categories *?; as in the following table:

Table 3: Ki-67 labeling index cut off point
L.1 cut off point | Staining pattern

Low Nuclear staining in <5% of the
malignant cells.
high Nuclear staining in >5% of the

malignant cells

Statistical analysis

Using SPSS software version 18, significant differences between non-parametric variables
were evaluated by Chi square test and in parametric variables by independent t-test. Pearson
Correlation to evaluate the relations between parameters. P values < 0.05 were considered
statistically significant and P values < 0.01 as highly significant.

RESULTS

Clincopathological analysis

Age distribution

Forty five cases of astrocytoma were conducted in this study, ages from 2 to 65 years, and
mean of 29.04 years.

Evaluation of their ages revealed 7 (15.5%) were in first decade of life, 14 (31.11%) in
second decade, 5 (11.11%) in third decade, 7 (15.5%) in forth decade, 3 (6.6%) in fifth, 5
(11.119%) in sixth, 4 (8.8%) in seventh decade of life.

http://annalsofrscb.ro 6510



Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 1, 2021, Pages. 6507 — 6525
Received 15 December 2020; Accepted 05 January 2021.

Frequency
O B N W A B N B
e
O
- EAREET

21125 .

e
" o -

5
=

Age groups

Figurel: frequencies of patient age groups

4145 .

650 -

o
|

5155 [

Gender distribution
Out of 45 included patients, 25 (55.6%) were male and 20 (44.4%) female, (figure 2), with a
male: female equal (1.25:1)

Figure 2: gender composition of studied patients
Grade distribution
Patients of grade | forming 22.2%(10 cases)of whole sample, grade llwere predominant
55.6%(25 cases), grades IV and 11l forming 13.3%(6 cases) and 8.9%(4 cases) respectively,
as in figure (3).

Figure 3: Grade distribution of studied patients
Base line characteristics of studied patients in regards to grade, age and gender

In table (4), younger ages were observed within grade | while older ages were reported in
other grades. All patients in grade 111 are male.
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Table (4) Base line Characteristics of studied patients in regards to Grade, age and

gender
AGE(Years) GENDER
Grade | no Male Female
MEANzSD RANGE NO % NO %
I 10 11.24+9.647 2.0-33.0 7 70 3 30
I 25 29.28+16.298 10.0-65.0 |10 40 15 60
11 4 44.25+20.613 17.0-63.0 |4 100 0 0
v 6 47.67+23.526 5.0-65.0 4 66.67 2 33.33
Total | 45 29.04+19.91 2-65 25 55.56% 20 44 .44%

Age distribution in relation to grade of astrocytoma

Figure (4) shows significant positive correlation between grade and age of patients (r= 0.574,
p= 0.000).

60.00

40.00

Age (Years)

20.00

Grade

Gender distribution in relation to grade of astrocytoma
Table (5) and Figure (5) shows gender distribution in relation to grade of patients, all patients
of grade Il are male, also male predominates grade | and IV, while female predominates

grade II.

GENDER
Grade | NO | Male Female
NO % NO %
| 10 |7 70 3 30
I 25 |10 40 15 60
1l 4 4 100 0 0
\Y 6 4 66.67 2 33.33
Total |45 |25 55.56% | 20 44.44%
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Figure (5): Gender distribution in relation to grade of tumor

p53immunohistochemical study

A:p53 score and grade of astrocytoma

Comparison of P53 score according to grade of patients was shown in table (6). Negative P53
score was predominant (P<0.01) in grade I, Il and Il in comparison with grade 1V, on the
other hand strong P53 score was more frequent (P<0.01) in grade IV than other grades. Also,
positive correlation (r= 0.429, p= 0.002) between grade o and P53score was significantly
observed, as shown in figure (6).

Table (6): Comparison of P53 score according to grade of patients

P53 score
Grade | NO Negative Weak Moderate Strong
NO % NO | % NO | % NO | %
I 10 9 90 0 0 0 0 1 |10
1 25 18 72 3 12 3 12 1 |4
Il 4 3 75 1 25 0 0 0 0
v 6 0 0 2 40 1 20 3 |60
Total |45 30 66.67% | 6 13.33% | 4 889% |5 |11.11%
P value 0.000

Xtest, P<0.01, df=3
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Figure (6): Correlation between Grade and P53 score

B:p53 labeling index and grade of astrocytoma

Table (7) showed significant differences (P<0.01) between low and high P53 labeling index
in regard to grade, low P53 LI was more frequent in patient of grade I, I, and 11l than high
P53 labeling index.

http://annalsofrscb.ro 6513



Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 1, 2021, Pages. 6507 — 6525
Received 15 December 2020; Accepted 05 January 2021.

Table (7) Comparison of P53 labeling index in regard to grade of tumor

(LOW ) P53 <20% (HIGH) P53>20%
Grade | NO NO % NO %
I 10 9 90 1 10
| 25 24 96 1 4
1 4 4 100 0 0
v 6 3 50 3 50
TOTAL 40 88.89% 5 11.11%
P value 0.000

X?test , P<0.01, df=1

C: p53 and age of the patients
Table (8) shows Mean age (£SD) of studied patient in regard to P53 labeling Index, No
significant differences (P>0.05) were observed between mean age that have more or less 20%
P53 labeling Index.

Table (8): Age of studied patients in regard to P53 labeling Index

P53 labeling | NO | Mean age | P
Index +SD value
<20% 40 | 28.55+3.156 | 0.643
>20% 5 |33.00+9.612

Independent T-Test, P<0.05

D: p53 and gender of the patients

Table (9) shows gender frequency (%) of studied patients in regard to P53 labeling Index,
significant differences (P<0.01) were noticed between these groups.

Table (9) Gender distribution in regard to P53 labeling Index

P53 labeling Index | Male Female P value
No % No %

<20 21 52.5 19 47.5

>20 4 80 1 20 0.000

Ki-67immunohistochemical study

A: Ki-67 labeling index and grade of astrocytoma
Comparison of Ki-67 labeling index according to grade was shown in table (10). Figure (7)
shows significant positive correlation (r= 0.724, p= 0.000) between grade and Ki-67 LI.

Table (10) Comparison of Ki-67 indexaccording to the grade

Ki-67 index
Grade NO <5% 5-10% >10%
NO % NO % NO %
I 10 10 100 0 0 0 0
I 25 21 84 1 4 3 12
1 4 0 0 0 0 4 100
v 6 0 0 2 33.33 4 66.67
Total 45 31 68.89% | 3 6.67% 11 24.44%
P value | 0.000

X2 test, P<0.01, df=2
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Figure (7): Relation between Grade and Ki-67 index

B: Ki-67 labeling index cut-off point in relation to grade of astrocytoma

Table (11) shows significant positive correlation (r= 0.724, p= 0.000) between grade and Ki-
67 LI cut off point, in which (100%) of grade cases had ki-67 LI <5% ,and 84% of grade Il
cases had ki-67 LI <5%,0n the other hand all cases of grade 111 (100%) and all cases of grade
IV (100%) had ki-67( L1>5%).

Table (11) Comparison of Ki-67 labeling index (cut-off point) according to grade of

tumor

Ki-67 <5% Ki-67>5%
Grade | NO NO % NO | %
I 10 10 100 0 0
| 25 21 84 4 16
1 4 0 0 4 100
v 6 0 0 6 100
TOTAL 31 68.89% | 5 31.11%
P value 0.000

X test, P<0.01, df=2
C: Ki-67 labeling index and patient age

Table (12) revealsMean age (£SD) of studied patient in regard to Ki-67 labeling index.
Patient of <5%Ki-67 indexwere younger thanthose of >5% Ki-67 index. Significant
differences (P<0.01) were observed between mean ages of both groups.

Table (12) Age of studied patients in regard to Ki-67 labeling index

Ki-67 M F P value
labeling No % No %

index

<5% 16 51.61 15 48.39 |0.849
>5% 9 54.28 5 45.72

Independent T-Test, P<0.01

D: Ki-67 labeling index and gender

Table (13) shows gender frequency (%) of studied patient in regard to Ki-67 index, No
significant differences (P>0.05) were recorded between patient groups that have more or less
5% Ki-67 labeling index.
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Table (13) Gender distribution in regard to Ki-67 labeling index

Ki-67 labeling index NO Mean age +SD P value
<5% 31 23.23+£16.35 0.003
>5% 14 41.93+21.58 '

Correlation between p53 and ki-67 labeling indices and the grade

Assessment of P53 andKi-67 labeling indices in relation to grade of tumorare shown in table
(14), both P53 LI and Ki-67 LI shows significant differences (P<0.01) in relation to grade of
tumor.

Table (14) P53 labeling Indices and Ki-67 labeling indices in relation to grade

Ki-67<5% Ki-67>5% P53<20% P53>20% Total | P
Grade value
NO % NO % NO | % NO % NO
I 10 100 |0 0 9 90 1 10 10
I 21 84 4 16 24 96 1 4 25 0.000
Il 0 0 4 100 |4 100 |0 0 4
v 0 0 6 100 |3 50 3 50 6

Correlation between p53 and ki-67 labeling indices

Relation between P53 and Ki-67 labeling indices was shown in table (15), 64.44% of patients
revealed low P53<20% and low Ki-67<5%indices but24.44% of them showed
lowP53<20%and highKi-67>5%indices, on the other hand 4.44% patients possess high
P53>20% and low Ki-67<5% indices, meanwhile 6.67% have high P53>20% and high Ki-
67>5% indices. The total percentage of these crossing labeling indices showed significant
differences (P<0.01).

Table (15) Relation between P53 and Ki-67 labeling indices

Ki-67<5% Ki-67>5% Total P

No % No % No % value
P53<20% 29 64.44 11 24.44 | 40 88.89
P53>20% 2 4.44 3 6.67 5 11.11 | 0.000
Total 31 68.89 14 31.11 |45 100

DISCUSSION

P53 expression

In this study we used two established parameters for presenting and analyzing p53
immunostaining results (p53 extent and LI). In our study, p53 positive immunostaining cases
was observed in 15 of 45 cases (33.34%), which is more than another Iraqi study( AL-
Munem et al) [23] (18.4%). Our result is near to a study in Brazil done by Isolan et al [24],
(34.04%). And our result is lower than other studies;Haapasalo et al [25] in Finland
(37.25%). Nozaki et al and Tada et al [26]in Japan found (39.68%),Mee-Yon Cho et al
[27],(54%), NayakAnupma et al [28] (46%)and Ellison et al [29](65.85%).

This difference due to many factors:

1- Type of primary antibody and its sensitivity.

2- Fixation and pretreatment.

3- Type of visualization system.
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4- The type of chromogen used.

5- The cases selection.

In this study, both p53 extent and LI showed high expression (+++ve) in 3 cases of
glioblastomamultiform, mild +ve and moderate ++ve p53 extent and low LI in also 3
samples of glioblastomamultiform. 1 case of pilocytic astrocytoma (grade 1), and 1 case of
fibrillar astrocytoma (grade 11) showed strong p53 extent and high labeling index, 1 case of
anaplastic astrocytoma (grade I11) showed mild p53 positivity(+ve) and low labeling index,
while the remaining cases showed negative p53 immunostaining. These results are near to
AL-Munem et al [23].Broniscer et al [30] observed that p53 over expression was more
common after malignant transformation, which agree with our results.

P53 scoring and labeling index in relation to grade of astrocytoma

In our study there is significant positive correlation (p=0.002) between grade and p53 score,
in regard to p53 labeling index, significant differences (P<0.01) between low and high P53
labeling index in regard to grade. This mean that p53 over expression is significantly
associated with grade 1V (glioblastomamultiform), this results agree with AL-Munem et al
[23],1solan GR et al [24], Barbareschi et al [31], Lee et al [32], Haapasalo et al [25], Pollack
et al [33],Ellison et al [29] in UK and Zubair Ahmed [34] in Pakistan. Our study differs from
OS Abdelaziz et al [35] in Egypt and Korkolopouloul et al [36]

Pilocytic astrocytoma (grade 1)

Our study revealed that p53 was negative in 90% of pilocytic astrocytoma and strong positive
with high p53 labeling index in 1 case (10%), this result is near to AL-Munem et al [23].Also
Schiffer D et al [37] in Italy, Haapasalo et al [25], and Ishii et al [38] in Japan resulted that
p53 mutation is not essential in tumorigenesis of pilocyticastrocytomas, making this entity
genetically distinct from grade I1-1V. Also NayakAnupma et al [28] suggested the role of
other genes in evolution of pilocytic astrocytoma especially neurofibromatosis type 1 (NF1)
gene,Lang FF et al [39],Patt S et al [40], and Burger PC et al [41].We found 1 of 10 cases
pilocytic astrocytoma (10%) to be strong positive (+++ve) with high labeling index. Isolan
GR et al [24] found 1 of 4 cases positive for p53 (25%). The explanation for this result may
be that:

1-Pilocytic astrocytoma rarely undergoes transition to a higher grade. So the positive case
may be one of the rarely mutated cases that undergo a progression to a higher grade.

2-p53 accumulation (nuclear over expression) not necessarily meanTP53 (p53 gene
mutation),because binding of p53 to disordered cellular proteins (like MDM2,70kDa heat
shock protein and large T antigen) result in inhibition of p53 function and abnormal
accumulation to be detected immunohistochemical.

3- No concordance between immunohistochemical expression and histology thus implying
that histological types could over or under estimate the actual behavior of astrocytoma. Our
results are different from Bodey B et al [42].

Grade Il and Grade 111 Astrocytoma

Our results revealed that 7 of 25 cases (28%) of grade 11 was p53 positive, and 1 of 4 cases
(25%) anaplastic astrocytoma grade Ill was positive. And only 1 case of grade Il (diffuse
fibrillar) showed high p53 labeling index. This result is near to Isolan GR [24] and
NayakAnupma et al [28]. Zubair Ahmed [34] found equal percentage between grade Il and
I11. But our results are different from Haapasalo et al [25]who found lower positivity in grade
11(19%) compared to grade 111 (56%). Also Nozaki et al [26], Ellison et al [29], andMee-Yon
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Cho et al [27],s0 most of the researches showed that p53 positivity and labeling index
increased with increasing grade of astrocytoma.

The explanation of our results that differ in this regard (grade 11 P53 labeling index more than
grade I11) could be due to:

1- Small number of anaplastic astrocytoma (grade I11) (4 cases) compared to higher number
of diffuse fibrillar (grade I1) (25 cases).

2- Presence of other genetic abnormalities in anaplastic astrocytoma (grade I11) like (loss of
heterozygosity at 19q and 1oq, p16/INK4a loss, RB1 loss, PTEN/MMACL1loss).

3- Tumor heterogeneity.

4- A small percentage of tumors do not show concordance between histological type and
immunohistochemistry.

5- Ono et al [44] estimated that one fourth of their astrocytomas were p53 immunoreactivity
without an associated gene mutation.

Glioblastomamultiform (grade 1V)

Our study revealed that all grade 1V cases was p53 positive (100%), 3 of 6 (50%) had low
p53 LI and the other 3 (50%) had high p53 LI, so there is strong positive correlation between
p53 and grade 1V ,also significant positive correlation between p53 score and grade,our study
consistent with Isolan G.R et al [24], Zubair Ahmed [34] and AL-Munem et al [23],but
different from Tada et al [45], Ellison et al [29]and Haapasalo et al [25]. This counterintuitive
phenomenon is explainable if we accept dual pathways of progression to glioblastoma: one
pathway where low-grade astrocytoma progresses to grade IV by duplication of cells with
mutated p53 and another as glioblastoma arise de novo with different genetic changes like
EGFR, and PTEN/MMAC1 mutations). We can explain this difference by:

- Small number of grade 11 cases (4) and of grade IV (6) cases.

- Could be all our glioblastoma cases of secondary type with p53 mutation.

- Different genetic pathways for anaplastic astrocytoma grade Il like (loss of
heterozygosity for 19q)

- Nuclear accumulation of p53 due to binding to abnormal proteins like Mdm2 (194)
(due toMDM2 gene amplification) which occur in 10% of high grade astrocytomas, or
binding to other disordered cellular proteins.

P53 in relation to age and gender of studied patients

We found no significant positive correlation between p53 score and age of studied patients
(p<0.05), while there was significant positive correlation with gender (p<0.01), in which high
p53 score was more frequent in males. Our results agree with Haapasalo et al [25], OS
Abdelaziz et al [35], and Isolan et al [24], but both OS Abdelaziz et al [35] andlsolanet al
[24] disagree with our study regarding association between p53 and gender. The explanation
of this is that high grade astrocytoma (grade IV) was more frequent in male patients; as a
result they have high p53 score and labeling index.

Ki-67 expression

Ki-67 LI in relation to grade of astrocytoma

Positive significant relation between ki-67 LI and grade of astrocytoma (p<0.01),our study
agree with the Iragi study done by MQChallop [46], also agree with Abdelaziz et al
[35],Mahzouni et al [47], Atik et al[48],Kayaselcuk et al [49],Liwei et al andXiuzhen etal
[50],Huang et al [51],Rodriquez-Pereira et al [52], Scott et al [53],Ellison et al [29],
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Zubair[50], Ahmed [34], Korkolopouloulet al [36],and Isolan et al [24],we did not found a
research that disagree with our findings.

Grade IPilocytic astrocytoma

All cases of pilocyticastrocytomas (100%) had low Ki-67 LI (<5%) this result agree with
MQ Challop [46] and Zubair Ahmed [34], we did not found a study that disagree with our
results.

Grade Il astrocytoma

Our study revealed that (84%) of grade Il had low Ki-67 LI (<5%), (4%) had Ki-67 between
(5-10%) and (12%) had high Ki-67 (>10%).This result agree with most previous studies done
by Karamitopoulou et al [54],Khalid et al [55], Wakimoto et al [17], Di et al [56], Hsu et al
[15], Abdelaziz et al [35], and Isolan et al[24]. Regarding our case that have a Ki-67 between
(5-10%) agree with M Q Challop [46] andSallinen et al [16] and Enstrom et al [13]. The three
cases (12%) that show high ki-67 LI (>10%), revealed absence of concordance between
histological grade and ki-67 labeling index. The issue highlighted through our results is that
all histological low grade astrocytoma could not be eventually as biologically indolent,this
subset of cases with biologically aggressive behavior require close clinical monitoring and
serial neuro imaging to examine early recurrence and progressive transformation. This
explanation is supported by Yue et al [57].

Grade 111 astrocytoma and glioblastomamultiform

All grade 111 astrocytoma (100%) had high Ki-67 LI (>10%). 2 cases of grade IV (33.33%)
had Ki-67 (5-10%) and 4 cases (66.67%) had Ki-67(>10%). With no significant difference
between them, so it is less beneficial in differentiating between grade Il and grade 1V when
used alone without other parameters like (histopathological typing, and micro vessel density).
Our results agree with Abdelaziz et al [35], Karamitopoulou et al [54], Hsu et al [15],Ralte et
al [58] and Torp et al [14],but disagree with Die et al [56], and Enstrome et al [13].

Ki-67 LI in relation to age and gender of studied patients

Cases evaluation of ki-67 LI<5% were younger than those of >5%, with highly significant
differences (p<0.01) between the mean age of both groups. This result is supported by
MQChallop [46],Abdelaziz et al [35], and Rodriquez-Pereira et al [52], but differ from Isolan
et al [24] this difference could be due to different type of antibody used or sample
size.Regarding the relation between gender and ki-67 labeling there is no significant
difference(p>0.05%), this result agree with MQ Challop [46], Abdelaziz et al [35], Mahzouni
et al [47], Liwei et al [50], but differ from Yonghua et al [51], the explanation of this
difference may be due to:

o Environmental, racial and geographical differences.

. Difference in sample size

o Different type of antibody used.

Co expression of p53 and Ki-67 labeling indices in grade of astrocytoma

Our study showed the immunoexpression of P53 and Ki-67 labeling indices regarding
grade of tumor; Ki-67<5% predominates in grade | and Il while Ki-67>5% predominates in
grade Il and 1V, on the other hand p53<20% predominates grade | , Il and Ill, meanwhile
grade IV have equal percent of p53<20% and>20%. Both P53 LI and Ki-67 LI show
significant differences (P<0.01) in relation to grade of tumor. Haapasalo et al [25] also
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reported that. Jaros et al [19] found that all grades of p53 positive astrocytomas had a higher
Ki-67 LI than p53-negative astrocytoma.

Correlation of P53 and Ki-67 labeling indices to each other

P53 and Ki-67 labeling indices revealed64.44% of patients with low P53<20% and low Ki-
67<5% indices but 24.44%of them showed low P53<20% and high Ki-67>5% indices, in
contrary to 4.44%patients possess high P53>20% and low Ki-67<5% indices, meanwhile
6.67%have high P53>20% and high Ki-67>5% indices. The total percentage of these crossing
labeling indices showed significant differences (P<0.01).This result agree with Abdelaziz et
al [35] and Ellison et al [29].

CONCLUSIONS

1- P53 protein over expression was noticed in 33.34% of astrocytoma cases and
“significantly correlated” with grade IV.

2- P53 score is “significantly positively correlated” with male gender, but not correlated
with age of the patient.

3- Ki-67 LI is “significantly positively correlated” with increasing grade of astrocytoma
and patients age, but not with gender.

4- Both p53 and Ki-67 labeling indices are “significantly positively correlated” in
relation to grade of astrocytoma and in relation to each other.

RECOMMENDATIONS

- Follow up of the studied patients (especially those that are of low grade which show
disconcordance with immunohistochemical evaluation) to know the relation of these 2
markers with survival, recurrence, and malignant transformation.

- Further concurrent genetic DNA analysis to assess the role of other gene mutations in
the pathogenesis of astrocytoma like (NF1, EGFR, PTEN/MMAC1l and MDM2
amplification), and to assess TP53 mutation in p53 positive tumors in order to know the cause
of p53 accumulation whether due to gene mutation or another mechanism.

- Larger study including higher number of patients with introducing other angiogenic
marker (like VEGF and MVD).

- Study the role of p53 protein in therapeutic strategies.
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