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Introduc�on
Nutri�onal status is an integral component of the 
overall health of an individual.1 Worldwide, an 
es�mated 852 million people were undernour-
ished in 2000–2002, with most (815 million) living 
in developing countries2 and Worldwide, malnutri-
�on is one of the leading causes of morbidity and 
mortality in childhood.3 School age is the ac�ve 
growing phase of childhood.4 Health problems due 
to miserable nutri�onal status in primary 
school-age children are among the most common 
causes of low school enrolment, high absentee-
ism, early dropout and unsa�sfactory classroom 
performance.5 Nutri�onal status is the best indica-

tor of the global well-being of children. One of the 
major global health problems faced by the devel-
oping countries, today is malnutri�on.6 Malnutri-
�on is one of the principle public health problems, 
affects large numbers of children in developing 
countries. Despite the economic growth observed 
in developing countries, malnutri�on and par�cu-
larly under nutri�on is s�ll highly prevalent. School 
age is a dynamic period of physical growth as well 
as of mental development of the child. The school 
is an opportune se�ng to provide health and 
nutri�on services to disadvantaged children.1 
Since 1972, the United Na�ons Educa�onal Scien-
�fic and Cultural Organiza�on (UNESCO) consider 
12-17 years as secondary school age for sta�s�cal 
purposes7 and Secondary educa�on in Bangladesh 
is embedded with three phases: junior secondary 
(grades VI-VIII), secondary (grades IX and X), and 
higher secondary (grades XI and XII).8 Nutri�onal 
status was measured with BMI-for-weight for 
height. BMI is a simple index of weight-for-height 
that is commonly used to classify underweight, 
overweight and obesity in adults. It is defined as 

the weight in kilograms divided by the square of 
the height in meters (kg/m2). Normal 
(18.5-24.99), Underweight (<18.5), Overweight 
(>25).9 Nutri�onal status during school age is a 
major determinant of nutri�onal and health status 
in adult life. Globally, including Bangladesh, health 
hazards associated with under-nutri�on and 
micronutrient deficiencies remain major public 
health problems. Therefore comprehensive health 
care of this sec�on will fulfils the health need of 
these vulnerable popula�ons.10 Nutri�on is one of 
the most important factors influencing the quality 
of human life. Nutri�onal status is also an impor-
tant health indicator to assess a country’s health 
status and morbidity pa�ern. Studies of nutri�on 
Status are very important in the adolescent of 
child bearing age because of law to moderate 
prevalence of possible deficiency.9 Protein energy 
malnutri�on has been a common health problem 
of the third world.11 Protein energy is of much 
serious concern among children of school-going 
age who are deprived of good and ample nutri�on 
due to their poor socio-economic status ignorance 
and lack of health promo�onal facili�es.12
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Abstract 
Background: Worldwide, prostate cancer is the second most common cancer in men and the fifth most common cause of mortality. 

Accurate diagnosis of prostate cancer is based on elevated serum specific prostatic antigen (sPSA) and subsequent histopathological 

examination with Gleason grading score. Vascular endothelial growth factor (VEGF) is one of the most potent mitogenic, highly specific 

tumor angiogenic factors, and has been found to be overexpressed in prostate cancer in comparison with normal epithelium or benign 

prostatic hyperplasia. High tumor expression of VEGF in prostate cancer is found to be associated with a high risk of failure after treatment 

with radiotherapy. Aim of this study was to determine the expression of VEGF and its association with serum PSA level and Gleason Grade 

in prostatic adenocarcinoma. Materials & Methods: This was a cross-sectional observational study. A total 81 cases were selected from the 

patients who were diagnosed as prostatic adenocarcinoma in the department of pathology at BSMMU from September 2021 to August 

2023. Immunohistochemical staining for VEGF was performed along with appropriate positive control. Results: Among 81 selected cases, 

highest number (n=24, 29.6%) of the tumors were in grade group 5. In this study VEGF immune expression was positive in 35 (43.2%) cases 

and negative in 46 (56.8%) cases. Statistical analysis of present study cases showed a significant association between VEGF expression and 

Gleason grade group. This study also showed significant   association between serum PSA values with VEGF expression. Conclusion: The use 

of VEGF immune stain, serum PSA value in addition to Gleason grade group may provide significant prognostic information for selected 

high-risk patients in prostatic adenocarcinoma.
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prevalence of prosta�c adenocarcinoma in Bangla-
desh is 4.63%. It accounts for 14.8% of male 
cancers (18.6% in developed countries and 8.4% in 
the least developed countries).  About 6.6% of all 
deaths in men over 55 years old are a�ributable to 
prostate cancer.2 It is the second-leading cause of 
men's cancer-related deaths and the leading cause 
of new cancers in men. In 2016, an es�mate of 
180,890 recently diagnosed cases of prostate 
adenocarcinoma were iden�fied in USA. Prosta�c 
carcinoma causes 4.0% of deaths in the Southeast 
Asian region.2 In Bangladesh, age-specific 
incidence and mortality rate of prosta�c carcino-
ma is 1.7 and 1.2 per 100000 people respec�vely.3 
The prevalence of clinically significant prostate 
cancer in Asia appears to be rising as the diet 
becomes more Westernized.4 Prosta�c carcinoma 
development is largely contributed by hormonal 
factors, and between 5 and 10 percent of cases 
also have a gene�c component.5 Pre treatment 
serum prostate-specific an�gen (sPSA) levels and 
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This study was a cross-sec�onal observa�onal 
study conducted in the Department of Pathology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, a�er taking ins�tu�onal review 
board clearance (BSMMU/2022/6257). 81 cases of 
prosta�c adenocarcinoma were taken. Carcinomas 
other than prosta�c adenocarcinomas, insufficient 
biopsies and autolyzed specimens were excluded. 
Demographical and relevant clinical informa�on 
such as age, pretreatment serum PSA levels, histo-
pathological diagnosis with Gleason’s Grade of the 
tumor at the �me of diagnosis were collected from 
the departmental records. Paraffin blocks of all 
selected cases were retrieved from department 
and checked and reviewed. A�er confirming the 
diagnosis immunohistochemical staining for VEGF 

Ad-din Sakina Women’s Medical College Journal. 2025; 6 (1) : 16-25

Gleason's grading system is crucial parameter in 
diagnosis and treatment selec�on. 

Core needle biopsy procedure have become 
increasingly common in recent years. One of the 
most effec�ve prognos�c predictor for prosta�c 
adenocarcinoma is the Gleason grading system, 
which was developed by Dr. Donald Gleason, chief 
of pathology at the Veteran's Hospital in Minneso-
ta. From 1959 to 1964, conducted research and 
developed a prosta�c carcinoma grading system.6 
Different histological pa�erns were the lay out this 
grading. Most tumors had two dis�nct histological 
pa�erns. Therefore, the two most predominant 
grade pa�erns, ranging from 2 to 10 were added.  
It is evidenced that mortality progressively 
increased with tumor grade.7,8

The new modified Gleason score, which is made 
up of five groups (groups 1 through 5), was creat-
ed as a result of this system's extensive revisions. 
Grade stra�fica�on is made simpler and more 
accurate with the modified Gleason score. Addi-
�onally, the lowest grade in the recently changed 
system is 1 rather than 6.9

Prostate-specific an�gen (PSA) is s�ll regarded as 
the most essen�al prosta�c carcinoma biomarker. 
The normal PSA level in the serum is between 0 
and 4 ng/ml. In the early detec�on and screening 
of prosta�c cancer, serum PSA levels are crucial. It 
has been found that the PSA level and the micro-
scopic grade of prosta�c adenocarcinoma are well 
correlated.10,11 There is a strong associa�on 
between Gleason's score and PSA value. It is 
inferred that as the Gleason's score raises, the 
serum PSA level also raises accordingly.12

Perineural invasion in biopsies is a significant prog-
nos�c marker. Presence of perineural invasion is 
an independent predictor for survival and there-
fore a recommended parameter to add in stand-
ardized pathology repor�ng.13,14 Compared to 
pa�ents without perineural invasion, those with 
perineural invasion at biopsy are twice as likely to 
progress.15

Angiogenesis, the synthesis of blood vessels from 
already existent vessel, is a key event in solid 
tumor growth, invasion and metastasis.16 Vascular 
endothelial growth factor (VEGF) is among the 
most potent angiogenic factors thus far detected 
and has been found to be highly specific for 
endothelial cells in vitro and in vivo, promo�ng 
endothelial cell prolifera�on and increasing vascu-
lar permeability of the cell division cycle as well as 
in mitosis.17 VEGF is a 45 kDa heparin-binding 
polypep�de of the platelet-derived growth factor 
family and is secreted by a variety of malignant 
cells. It has been shown to be expressed in many 
different types of tumors, including renal cell carci-
noma, breast carcinoma, gliomas, and hepatocel-
lular carcinoma.18,19 Addi�onally, angiogenesis is a 
crucial event in tumorigenicity and metastasis and 
it is necessary for the development of tumor 
vasculature and the progression of prostate 
cancer.20 Meta-analysis had shown that increased 
VEGF expression in prostate malignant cells may 
indicate poor prognosis. Moreover, VEGF levels in 
the plasma and urine of pa�ents with metasta�c 
castra�on-resistant prostate cancer are independ-
ent predictors of overall survival.21

was performed along with appropriate posi�ve 
control. 3-4 mm thick sec�ons were cut and gently 
lowered on surface of water bath at 45˚ C and 
were spread wrinkle free on to the slides coated 
with 0.1% poly L-lysine for 15 minutes at 37°C and 
air dried. Then the slides were kept on hot plate at 
60˚C for baking for 30 minutes. Dewaxing was 
done by trea�ng the slides in xylene followed by 
rehydra�on in absolute alcohol, 90% alcohol and 
70% alcohol. For an�gen retrieval slides were put 
in preheated pressure cooker having citrate buffer, 
then boiled and allowed to cool naturally. To block 
the endogenous enzyme ac�vity hydrogen perox-
ide was added in a moist chamber at room 
temperature. Monoclonal mouse an�-human 
VEGF (INVITROGEN, Thermo Fisher Scien�fic, UK) 
was used as primary an�body. Then primary 
an�body was added for 1-2 hrs in moist chamber 
at room temperature.

Enhancement of primary an�body was done by 
adding an�body enhancer (super enhancer) and 
incubated in moist chamber for 20min. The peroxi-
dase an�peroxidase method was followed for 
secondary staining. DAB was used for coloring the 
an�gen-an�body complex. This was followed by 
counterstaining with hematoxylin. VEGF expres-
sion pa�erns was scored based on the intensity 
and extent of staining. The intensity of cytoplasmic 
and/or membranous VEGF staining in the tumor 
�ssue was scored as: 0 (Nega�ve), 1 (weak), 2 
(moderate), 3 (strong).

The extent of staining was scored as: 0 (0%), 1 
(1-25%), 2 (26-50%), 3 (51-75%), 4 (76-100%) 
according to the percentage of the posi�vely 
stained areas in rela�on to the total carcinoma 
area. The results of the study were sta�s�cally 
analyzed using the Sta�s�cal Package for the Social 
Sciences (SPSS) version 20 (IBM Corp. SPSS sta�s-
�cs, Chicago, Illinois, USA) for windows. Data were 
expressed as mean ± SD for the quan�ta�ve varia-
bles, numbers, and percentage. Comparison 

between mul�ple groups were made using Chi 
square test for qualita�ve data. A value of P < 0.05 
was taken as significant.
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study conducted in the Department of Pathology, 
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Materials and Methods

Gleason's grading system is crucial parameter in 
diagnosis and treatment selec�on. 

Core needle biopsy procedure have become 
increasingly common in recent years. One of the 
most effec�ve prognos�c predictor for prosta�c 
adenocarcinoma is the Gleason grading system, 
which was developed by Dr. Donald Gleason, chief 
of pathology at the Veteran's Hospital in Minneso-
ta. From 1959 to 1964, conducted research and 
developed a prosta�c carcinoma grading system.6 
Different histological pa�erns were the lay out this 
grading. Most tumors had two dis�nct histological 
pa�erns. Therefore, the two most predominant 
grade pa�erns, ranging from 2 to 10 were added.  
It is evidenced that mortality progressively 
increased with tumor grade.7,8

The new modified Gleason score, which is made 
up of five groups (groups 1 through 5), was creat-
ed as a result of this system's extensive revisions. 
Grade stra�fica�on is made simpler and more 
accurate with the modified Gleason score. Addi-
�onally, the lowest grade in the recently changed 
system is 1 rather than 6.9

Prostate-specific an�gen (PSA) is s�ll regarded as 
the most essen�al prosta�c carcinoma biomarker. 
The normal PSA level in the serum is between 0 
and 4 ng/ml. In the early detec�on and screening 
of prosta�c cancer, serum PSA levels are crucial. It 
has been found that the PSA level and the micro-
scopic grade of prosta�c adenocarcinoma are well 
correlated.10,11 There is a strong associa�on 
between Gleason's score and PSA value. It is 
inferred that as the Gleason's score raises, the 
serum PSA level also raises accordingly.12

Perineural invasion in biopsies is a significant prog-
nos�c marker. Presence of perineural invasion is 
an independent predictor for survival and there-
fore a recommended parameter to add in stand-
ardized pathology repor�ng.13,14 Compared to 
pa�ents without perineural invasion, those with 
perineural invasion at biopsy are twice as likely to 
progress.15

Angiogenesis, the synthesis of blood vessels from 
already existent vessel, is a key event in solid 
tumor growth, invasion and metastasis.16 Vascular 
endothelial growth factor (VEGF) is among the 
most potent angiogenic factors thus far detected 
and has been found to be highly specific for 
endothelial cells in vitro and in vivo, promo�ng 
endothelial cell prolifera�on and increasing vascu-
lar permeability of the cell division cycle as well as 
in mitosis.17 VEGF is a 45 kDa heparin-binding 
polypep�de of the platelet-derived growth factor 
family and is secreted by a variety of malignant 
cells. It has been shown to be expressed in many 
different types of tumors, including renal cell carci-
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VEGF expression in prostate malignant cells may 
indicate poor prognosis. Moreover, VEGF levels in 
the plasma and urine of pa�ents with metasta�c 
castra�on-resistant prostate cancer are independ-
ent predictors of overall survival.21
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(moderate), 3 (strong).
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(1-25%), 2 (26-50%), 3 (51-75%), 4 (76-100%) 
according to the percentage of the posi�vely 
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Results
The present study was a cross-sec�onal observa-
�onal study. It was conducted in the Department 
of Pathology, BSMMU. The study popula�on were 
the pa�ents diagnosed as prosta�c adenocarcino-
ma in the department of pathology at BSMMU 
during the study period. Pa�ents of all ages were 
included in the study. A total of 81 cases were 
selected and demographic and histopathological 
variables (age, grading of tumor, etc.) were 
assessed and immunohistochemically expression 
of VEGF was observed.

Figure 1 shows age distribu�on among the study 
popula�on. The present study reveals that mean 
age of the study popula�on was 69.03±9.20 (SD) 
years (Range: 40-100 years). Majority of the 
pa�ents were in age group 61-70 years (44.40%).

From the present study we observe that out of the 
81 specimens, 90.1% (n=73) were core needle 
biopsy and 6.2% (n=5) were TURP chips (Figure 2).

This study was a cross-sec�onal observa�onal 
study conducted in the Department of Pathology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, a�er taking ins�tu�onal review 
board clearance (BSMMU/2022/6257). 81 cases of 
prosta�c adenocarcinoma were taken. Carcinomas 
other than prosta�c adenocarcinomas, insufficient 
biopsies and autolyzed specimens were excluded. 
Demographical and relevant clinical informa�on 
such as age, pretreatment serum PSA levels, histo-
pathological diagnosis with Gleason’s Grade of the 
tumor at the �me of diagnosis were collected from 
the departmental records. Paraffin blocks of all 
selected cases were retrieved from department 
and checked and reviewed. A�er confirming the 
diagnosis immunohistochemical staining for VEGF 
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Figure 1: Distribu�on of study popula�on 
according to age (n=81).
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The study shows that a significant associa�on 
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Prostate cancer is the second most common 
cancer in men and the fi�h most common cause of 
mortality worldwide. The majority of prostate 
carcinomas may not progress to clinically signifi-
cant disease. A minor frac�on of the clinical cases 
remains confined to the prostate for many years 
and other carcinomas progress rapidly to a 
life-threatening disease. How to dis�nguish these 
three biologically different types of prostate 
cancer is a ques�on of great importance.22 In view 
of the above, early diagnosis and effec�ve treat-
ment of the disease are immensely important. The 
increasing number of op�ons for the treatment of 
prostate cancer has made the prognos�c evalua-
�on of the disease even more important. Histolog-
ical grading is a very important factor for the 
assessment of prognosis. The Gleason's grading 
system is the most favored prognos�c factor, and 
significantly associated with survival and/or 
progression. Angiogenesis is found to play an 
important role in tumorigenesis, prolifera�on, and 
metastasis in prostate cancer.23 VEGF is one of the 
most potent mitogenic, highly specific tumor 
angiogenic factors and has been found to be over-
expressed in prostate cancer.24 High tumor expres-
sion of VEGF in prostate cancer is found to be asso-
ciated with poor prognosis in those receiving both 
surgery & radiotherapy as primary treatment.25 In 
this study, 81 cases were included. The age of the 
pa�ent ranged from 40 years to 100 years and the 
mean age of the pa�ents was 69.03±9.20 (SD) 
years. The majority of pa�ents were in the age 
group 61-70 years (44.4%). These results were 
consistent with studies that found the mean age of 
the pa�ents was 67.9 years. A cohort study 
conducted in the USA reported that older men 
were more likely to have high-grade prostate 
cancer.26 Another study found that the probability 
of a high Gleason score and high-risk disease 
increased with age, nearly tripling from ages 50-54 
years to 80-84 years.27 It was also observed that 
older men were more likely to be diagnosed with 

This study was a cross-sec�onal observa�onal 
study conducted in the Department of Pathology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, a�er taking ins�tu�onal review 
board clearance (BSMMU/2022/6257). 81 cases of 
prosta�c adenocarcinoma were taken. Carcinomas 
other than prosta�c adenocarcinomas, insufficient 
biopsies and autolyzed specimens were excluded. 
Demographical and relevant clinical informa�on 
such as age, pretreatment serum PSA levels, histo-
pathological diagnosis with Gleason’s Grade of the 
tumor at the �me of diagnosis were collected from 
the departmental records. Paraffin blocks of all 
selected cases were retrieved from department 
and checked and reviewed. A�er confirming the 
diagnosis immunohistochemical staining for VEGF 

1. Atchyuta M, Krishna R, Latha PP et al. Histologi-
cal Spectrum of Prosta�c Adenocarcinomas in 

high-grade or high-risk disease than younger men. 
The pa�ents were grouped into five grade group. 
Grading was done on the basis of recent WHO 
grade group (Grade group 1 - Gleason’s score ≤6; 
Grade group 2 - score 3+4=7; Grade group 3 - score 
4+3=7; Grade group 4 - score 8; Grade group 5 - 
score 9 to 10).28 Out of 81 cases, 24 (29.6%) cases 
were in grade group 5, 2 (2.5%) and 13 (16%) cases 
were in grade groups 1 and 4 respec�vely. The 
remaining 42 cases were equally distributed (21% 
each) into grade groups 2 and 3 respec�vely. This 
finding was similar to a study where 33% of cases 
were in grade group 5.28

In the past, digital rectal examina�on was a screen-
ing tool for the detec�on of prostate cancers but 
currently, emphasis has been shi�ed to measure-
ment of PSA levels. However, the confirma�on of 
prostate cancer is carried out only through histo-
pathological analysis of the biopsy sample. The 
demographic profile and clinical details of the 
cases of the current study were similar to many 
studies conducted in rela�on to prosta�c carcino-
ma. In this study, PSA levels in prostate carcinoma 
were divided into four groups: 2-10, 11-25, 26-50, 
and >50 ng/ml.29 Out of 81 cases, the majority of 
pa�ents (56.8%) had PSA levels of more than 50 
ng/ml, while 19.8% and 14.8% of pa�ents present-
ed with PSA levels of 11-25 ng/ml and 26-50 
ng/ml, respec�vely. Similar results were observed 
in other studies.30

Pretreatment serum PSA levels are a prognos�c 
marker and stra�fy pa�ents into different prognos-
�c categories. This study’s results were in concord-
ance with other studies that found a sta�s�cally 
significant associa�on between higher Gleason 
score and increased PSA levels. A significant associ-
a�on (p<0.05) was found between PSA (ng/ml) 
level and the Gleason grade group of tumors 
(shown in Table IV. It was observed that PSA 
progressively increased with the increasing grade 
group of the tumor. Similar results were obtained 
in other studies.31,32 The data regarding these varia-
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Gleason grade of prosta�c adenocarcinoma 
showed sta�s�cally significant associa�on with 
immunoexpression of VEGF and serum PSA. 
Gleason scoring pa�ern is the overall useful 
predictor of prosta�c carcinoma and assessment 
of angiogenesis status by VEGF immunoexpres-
sion may add value to the Gleason scoring pa�ern 
in selected pa�ents.

Prostate cancer is the second most common 
cancer in men and the fi�h most common cause of 
mortality worldwide. The majority of prostate 
carcinomas may not progress to clinically signifi-
cant disease. A minor frac�on of the clinical cases 
remains confined to the prostate for many years 
and other carcinomas progress rapidly to a 
life-threatening disease. How to dis�nguish these 
three biologically different types of prostate 
cancer is a ques�on of great importance.22 In view 
of the above, early diagnosis and effec�ve treat-
ment of the disease are immensely important. The 
increasing number of op�ons for the treatment of 
prostate cancer has made the prognos�c evalua-
�on of the disease even more important. Histolog-
ical grading is a very important factor for the 
assessment of prognosis. The Gleason's grading 
system is the most favored prognos�c factor, and 
significantly associated with survival and/or 
progression. Angiogenesis is found to play an 
important role in tumorigenesis, prolifera�on, and 
metastasis in prostate cancer.23 VEGF is one of the 
most potent mitogenic, highly specific tumor 
angiogenic factors and has been found to be over-
expressed in prostate cancer.24 High tumor expres-
sion of VEGF in prostate cancer is found to be asso-
ciated with poor prognosis in those receiving both 
surgery & radiotherapy as primary treatment.25 In 
this study, 81 cases were included. The age of the 
pa�ent ranged from 40 years to 100 years and the 
mean age of the pa�ents was 69.03±9.20 (SD) 
years. The majority of pa�ents were in the age 
group 61-70 years (44.4%). These results were 
consistent with studies that found the mean age of 
the pa�ents was 67.9 years. A cohort study 
conducted in the USA reported that older men 
were more likely to have high-grade prostate 
cancer.26 Another study found that the probability 
of a high Gleason score and high-risk disease 
increased with age, nearly tripling from ages 50-54 
years to 80-84 years.27 It was also observed that 
older men were more likely to be diagnosed with 
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biopsies and autolyzed specimens were excluded. 
Demographical and relevant clinical informa�on 
such as age, pretreatment serum PSA levels, histo-
pathological diagnosis with Gleason’s Grade of the 
tumor at the �me of diagnosis were collected from 
the departmental records. Paraffin blocks of all 
selected cases were retrieved from department 
and checked and reviewed. A�er confirming the 
diagnosis immunohistochemical staining for VEGF 
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high-grade or high-risk disease than younger men. 
The pa�ents were grouped into five grade group. 
Grading was done on the basis of recent WHO 
grade group (Grade group 1 - Gleason’s score ≤6; 
Grade group 2 - score 3+4=7; Grade group 3 - score 
4+3=7; Grade group 4 - score 8; Grade group 5 - 
score 9 to 10).28 Out of 81 cases, 24 (29.6%) cases 
were in grade group 5, 2 (2.5%) and 13 (16%) cases 
were in grade groups 1 and 4 respec�vely. The 
remaining 42 cases were equally distributed (21% 
each) into grade groups 2 and 3 respec�vely. This 
finding was similar to a study where 33% of cases 
were in grade group 5.28

In the past, digital rectal examina�on was a screen-
ing tool for the detec�on of prostate cancers but 
currently, emphasis has been shi�ed to measure-
ment of PSA levels. However, the confirma�on of 
prostate cancer is carried out only through histo-
pathological analysis of the biopsy sample. The 
demographic profile and clinical details of the 
cases of the current study were similar to many 
studies conducted in rela�on to prosta�c carcino-
ma. In this study, PSA levels in prostate carcinoma 
were divided into four groups: 2-10, 11-25, 26-50, 
and >50 ng/ml.29 Out of 81 cases, the majority of 
pa�ents (56.8%) had PSA levels of more than 50 
ng/ml, while 19.8% and 14.8% of pa�ents present-
ed with PSA levels of 11-25 ng/ml and 26-50 
ng/ml, respec�vely. Similar results were observed 
in other studies.30

Pretreatment serum PSA levels are a prognos�c 
marker and stra�fy pa�ents into different prognos-
�c categories. This study’s results were in concord-
ance with other studies that found a sta�s�cally 
significant associa�on between higher Gleason 
score and increased PSA levels. A significant associ-
a�on (p<0.05) was found between PSA (ng/ml) 
level and the Gleason grade group of tumors 
(shown in Table IV. It was observed that PSA 
progressively increased with the increasing grade 
group of the tumor. Similar results were obtained 
in other studies.31,32 The data regarding these varia-
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