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Gleason grading and scoring were performed according to the ISUP-modified
Gleason system. Angiogenesis was assessed on formalin-fixed, paraffin-
embedded tissue sections using immunohistochemistry for endothelial markers.
Microvessel density was determined in vascular “hot spots,” and the angiogenic
index was calculated as a composite measure of angiogenic activity.
Correlations between angiogenic index and Gleason grade and score were
analyzed using appropriate statistical tests.
Results: The mean age of patients was 66.4 + 7.8 years, and the mean serum
PSA level was 38.6 = 21.4 ng/mL. High-grade tumors (Gleason score >8)
constituted the majority of cases. Both microvessel density and angiogenic
index showed a progressive increase with rising Gleason grade groups (p <
0.001). A strong positive correlation was observed between angiogenic index
and Gleason score (Spearman’s r = 0.78, p < 0.001). High angiogenic activity
was significantly more common in high-grade tumors (p < 0.001), and the
angiogenic index was markedly higher in high-grade compared to low-grade
prostate cancers (84.3 + 11.6 vs 52.4 £ 9.1; p < 0.001).
Conclusion: The angiogenic index demonstrates a strong association with
Gleason grade and Gleason score, reflecting increasing angiogenic activity with
tumor aggressiveness in prostate cancer. Incorporation of angiogenic index into
routine histopathological assessment may enhance prognostic stratification and
provide additional biological insight beyond conventional grading.
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INTRODUCTION morbidity and mortality.™ Its clinical behavior

ranges from indolent, slow-growing tumors to highly

Prostate cancer is one of the most commonly aggressive disease with early metastasis. Accurate
diagnosed malignancies among men worldwide and assessment of tumor aggressiveness is therefore
represents a major contributor to cancer-related essential for prognostication, treatment planning, and
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risk stratification.”” Currently, histopathological
evaluation using the Gleason grading system and
Gleason score remains the cornerstone for assessing
tumor differentiation and biological behavior.F!
However, tumors with similar Gleason scores may
still demonstrate heterogeneous clinical outcomes,
highlighting the need for additional objective
biological markers that reflect tumor activity and
progression potential [l

Angiogenesis, defined as the formation of new blood
vessels from pre-existing vasculature, is a
fundamental process in tumor growth and metastasis.
Solid tumors, including prostate cancer, depend on
angiogenesis for sustained growth beyond a critical
size (approximately 1-2 mm?) and for dissemination
to distant organs.’®! Tumor-induced angiogenesis is
regulated by a complex balance between pro-
angiogenic factors such as vascular endothelial
growth factor (VEGF), basic fibroblast growth factor
(bFGF), and angiopoietins, and anti-angiogenic
factors including thrombospondin-1 and endostatin.
A shift in this balance toward pro-angiogenic
signaling—often referred to as the “angiogenic
switch”—is considered a key event in malignant
progression. [

In prostate cancer, increased angiogenic activity has
been associated with tumor progression, local
invasion, and metastatic potential. Microvessel
density (MVD), assessed by immunohistochemical
staining for endothelial markers such as CD31,
CD34, or CD105, has traditionally been used as a
surrogate marker of angiogenesis. Several studies
have demonstrated higher MVD in malignant
prostate tissue compared to benign prostatic
hyperplasia and normal prostate, with a trend toward
increased MVD in higher Gleason grades.’]
However, MVD assessment alone has limitations,
including interobserver variability, lack of functional
information, and inability to reflect the dynamic
balance between angiogenic stimulators and
inhibitors.

The concept of an angiogenic index has emerged to
provide a more comprehensive and quantitative
measure of tumor angiogenesis. The angiogenic
index integrates parameters related to endothelial
proliferation, microvessel density, and/or expression
of angiogenic markers, thereby offering a composite
indicator of angiogenic activity within tumor
tissue.l!'1 Unlike isolated markers, the angiogenic
index is thought to better represent the biological
aggressiveness of the tumor microenvironment and
its capacity for sustained growth and dissemination.
Increasing evidence suggests that higher angiogenic
indices are associated with poor differentiation,
advanced stage, and adverse clinical outcomes in
various solid tumors, including prostate cancer.[*!l
Gleason grade and Gleason score reflect architectural
patterns and degree of glandular differentiation but
do not directly capture underlying molecular and
microenvironmental changes such as
angiogenesis.*?l Correlating the angiogenic index
with Gleason grade and score may therefore provide

valuable insights into the biological basis of tumor
aggressiveness. Demonstrating a positive correlation
would support the role of angiogenesis as a key
determinant of histological severity and could help
identify high-risk tumors within the same Gleason
category. Moreover, such correlations may have
therapeutic implications, particularly in the era of
targeted therapies and anti-angiogenic agents, where
patient selection based on tumor angiogenic activity
could optimize treatment outcomes.*?l

In this context, evaluating the angiogenic index as a
measure of angiogenesis in prostate cancer and
examining its relationship with Gleason grade and
Gleason score is clinically relevant. A better
understanding of this association may enhance
prognostic assessment, contribute to refined risk
stratification, and provide a biological rationale for
incorporating angiogenesis-based markers into
routine histopathological evaluation of prostate
cancer. The study was aimed to evaluate
angiogenesis in prostate carcinoma using an
angiogenic index and to analyze its correlation with
Gleason grade and Gleason score.

MATERIALS AND METHODS

Study Design and Setting: This was a hospital-
based, cross-sectional analytical study conducted in
the Department of Pathology in collaboration with the
Department of Urology at a tertiary care teaching
hospital in India. The study was carried out over a
defined study period of 24 months between January
2023 to January 2025, after obtaining approval from
the Institutional Ethics Committee.

Study Population and Sample Selection: The study
included histopathologically confirmed cases of
prostate adenocarcinoma diagnosed on transrectal
ultrasound-guided core needle biopsy specimens or
radical prostatectomy specimens received during the
study period. Only newly diagnosed, treatment-naive
cases were included to avoid the confounding effects
of prior hormonal therapy, chemotherapy, or
radiotherapy on tumor angiogenesis. Cases with
inadequate  tissue  for  immunohistochemical
evaluation, extensive necrosis, poorly preserved
samples, or prior history of prostate cancer treatment
were excluded from the study. A total of 47 cases
fulfilling the inclusion criteria were enrolled using a
consecutive sampling method.

Histopathological Evaluation and Gleason
Grading: All hematoxylin and eosin (H&E) stained
sections were reviewed independently by two
experienced pathologists who were blinded to the
angiogenic findings. Prostate adenocarcinoma was
confirmed based on standard histomorphological
criteria. Gleason grading was performed according to
the International Society of Urological Pathology
(ISUP) 2014/2016 modified Gleason grading system.
The primary and secondary architectural patterns
were identified, and the Gleason score was calculated
by summation of the two most predominant patterns.
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Based on the Gleason score, tumors were further
categorized into Gleason grade groups for correlation
analysis.

Immunohistochemical Assessment of
Angiogenesis: Formalin-fixed, paraffin-embedded
tissue blocks were selected for immunohistochemical
(IHC) evaluation of angiogenesis. Sections of 3—4 um
thickness were cut and mounted on poly-L-lysine—
coated slides. Immunohistochemical staining was
performed using a monoclonal antibody against an
endothelial cell marker (CD34/CD31/CD105, specify
marker), following standard streptavidin—biotin or
polymer-based detection protocols. Appropriate
positive controls (known vascular tissue) and
negative controls (omission of primary antibody)
were included in each staining batch to ensure
staining reliability.

Evaluation of Microvessel Density: Immunostained
sections were examined under light microscopy.
Areas of highest vascular density (so-called “hot
spots”) were identified at low power (x40 or x100).
Within these hot spots, individual microvessels were
counted at high power magnification (x400) in three
non-overlapping fields, and the mean value was
calculated for each case. Any brown-stained
endothelial cell or endothelial cell cluster clearly
separated from adjacent vessels, tumor cells, or
connective tissue was considered a single
microvessel, irrespective of the presence of a visible
lumen. The mean microvessel density (MVD) was
calculated for each case and expressed as the average
number of microvessels per high-power field.
Calculation of Angiogenic Index: The angiogenic
index was calculated as a composite quantitative
measure of angiogenesis, derived from microvessel
density and endothelial proliferation/activity
parameters. For each case, the angiogenic index was
calculated using the formula:

Angiogenic Index = (Mean microvessel density x
endothelial cell staining intensity score).

Based on the angiogenic index values, cases were
categorized into low, intermediate, and high

angiogenic activity groups using cut-off values
derived from tertile distribution of angiogenic index
scores, as adopted in previously published study.*
Correlation with Gleason Grade and Score: The
angiogenic index values were correlated with
Gleason grade, Gleason score, and Gleason grade
groups to assess the relationship between
angiogenesis and tumor histological aggressiveness.
Comparisons were made between low-grade and
high-grade tumors, as well as across increasing
Gleason score categories, to determine trends in
angiogenic activity with tumor differentiation.
Statistical Analysis: Data were entered into a
predesigned proforma and analyzed using Statistical
Package for the Social Sciences (SPSS) software,
version 25.0 (IBM Corp., Armonk, NY, USA).
Continuous variables such as microvessel density and
angiogenic index were expressed as mean + standard
deviation. Categorical variables were expressed as
frequencies and percentages. The correlation between
angiogenic index and Gleason score was assessed
using Spearman’s correlation  coefficient.
Comparisons between angiogenic index across
different Gleason grade groups were performed using
one-way ANOVA for normally distributed data, and
Mann-Whitney U or Kruskal-Wallis tests for non-
parametric data. A p-value of <0.05 was considered
statistically significant.

RESULTS

The study included 47 histopathologically confirmed
cases of prostate adenocarcinoma. The mean age of
patients was 66.4 + 7.8 years, with the majority
belonging to the 60—69 years age group (51.1%).
Serum PSA levels were markedly elevated, with a
mean value of 38.6 + 21.4 ng/mL, and more than two-
thirds of patients (70.2%) presenting with PSA levels
>20 ng/mL. Most specimens were obtained from
TRUS-guided core needle biopsies (72.3%), while
radical prostatectomy specimens constituted 27.7%
of cases [Table 1].

Table 1: Baseline Clinicopathological Characteristics of Prostate Cancer Patients (n = 47).

Variable Frequency (%) / Mean + SD
Age (years) 66.4+7.8
Age group (years)

50-59 6 (12.8%)
60-69 24 (51.1%)
>70 17 (36.1%)
Serum PSA (ng/mL) 38.6+214
PSA <10 5 (10.6%)
PSA 10-20 9 (19.1%)
PSA >20 33 (70.2%)
Specimen type

TRUS biopsy 34 (72.3%)
Radical prostatectomy 13 (27.7%)

PSA — Prostate-specific antigen; TRUS — Transrectal ultrasound.

Gleason grade group distribution revealed a
predominance of higher-grade tumors. Grade Group
5 (Gleason score 9-10) was the most frequent
category, accounting for 27.7% of cases, followed by
Grade Group 4 (Gleason score 8) in 23.4%.

Intermediate-grade tumors (Grade Groups 2 and 3)
together constituted 38.3% of cases, while low-grade
tumors (Grade Group 1) were relatively uncommon,
seen in only 10.6% of patients [Table 2].

3351

International Journal of Medicine and Public Health, Vol 16, Issue 2, April - June 2026 (www.ijmedph.org)



Table 2: Distribution of Gleason Grade Groups (ISUP) Among Study Participants (n = 47).

Gleason Grade Group Gleason Score Frequency (%)
Grade Group 1 <6 5 (10.6%)

Grade Group 2 3+4=7 8 (17.0%)

Grade Group 3 4+3=7 10 (21.3%)
Grade Group 4 8 11 (23.4%)
Grade Group 5 9-10 13 (27.7%)

ISUP — International Society of Urological Pathology.

A progressive and statistically significant increase in
both microvessel density and angiogenic index was
observed with increasing Gleason grade group. Mean
MVD increased from 28.4 + 4.9 vessels/HPF in
Grade Group 1 to 57.8 £ 8.4 vessels/HPF in Grade
Group 5. Similarly, the angiogenic index showed a

marked rise from 41.2 + 6.3 in low-grade tumors to
91.2 + 10.5 in the highest grade group. One-way
ANOVA demonstrated a highly significant
difference across grade groups (p < 0.001), indicating
increasing angiogenic  activity  with  tumor
dedifferentiation [Table 3].

Table 3: Comparison of Microvessel Density and Angiogenic Index Across Gleason Grade Groups.

Gleason Grade Group MVD (vessels/HPF) | Angiogenic Index
Mean + SD

Grade Group 1 28.4+49 41.2+6.3

Grade Group 2 346+6.1 528+7.4

Grade Group 3 41.9+58 64.5+8.2

Grade Group 4 49.3+7.2 776+9.1

Grade Group 5 57.8+8.4 91.2 +10.5

p-value <0.001 <0.001

MVD - Microvessel density; HPF — High-power field; SD — Standard deviation.

Correlation analysis revealed a strong positive
association between angiogenic index and Gleason
score. The angiogenic index showed a significant
correlation with Gleason score (r = 0.78, p < 0.001),

suggesting that higher angiogenic activity is closely
linked to increasing histological aggressiveness of
prostate cancer [Table 4].

Table 4: Correlation Between Angiogenic Index and Gleason Score.

Variable

Correlation coefficient (r)

p-value

Angiogenic Index vs Gleason Score 0.78

<0.001

r — Spearman’s correlation coefficient.

High angiogenic activity was predominantly
observed in high-grade prostate cancers. Among
patients with high angiogenic index values, 87.0%
had high-grade tumors, whereas low angiogenic
activity was mainly seen in low-grade cancers. The

association between angiogenic activity category and
tumor grade was statistically significant () test, p <
0.001), indicating that increased angiogenesis is
strongly linked with higher tumor grade [Table 5].

Table 5: Association Between Angiogenic Activity Categories and Tumor Grade (n = 47).

Angiogenic Activity Overall | Low-grade (<7) (n=16) | High-grade (>8) (n=31) | p-value
Frequency (%)

Low 9 (19.1%) 7 (43.8%) 2 (6.5%) <0.001

Intermediate 15 (31.9%) 6 (37.5%) 9 (29.0%)

High 23 (48.9%) 3 (18.8%) 20 (64.5%)

Low-grade — Gleason score <7; High-grade — Gleason score >8.

The mean angiogenic index was significantly higher
in high-grade prostate cancers (84.3 = 11.6)
compared to low-grade tumors (52.4 £ 9.1). This
difference  was statistically significant on

independent samples t-test (p < 0.001), further
reinforcing the role of angiogenesis as a marker of
tumor aggressiveness [Table 6].

Table 6: Comparison of Angiogenic Index Between Low-Grade and High-Grade Prostate Cancer.

Tumor Grade Angiogenic Index (Mean + SD) p-value
Low grade (< Gleason 7) 524 +£9.1 <0.001
High grade (> Gleason 8) 84.3+116
DISCUSSION relationship with Gleason grade and Gleason score.

The present study evaluated angiogenesis in prostate
cancer using an angiogenic index and examined its

The findings demonstrate a clear and progressive
increase in angiogenic activity with increasing
histological aggressiveness, underscoring the pivotal
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role of angiogenesis in prostate cancer progression.
The study population predominantly comprised
elderly men with advanced disease, reflected by high
mean PSA levels and a higher proportion of high-
grade tumors, a pattern commonly reported in Indian
studies by Mittal et al., and Sankarapillai et al., where
late presentation is frequent.[5161

A key observation of this study was the stepwise rise
in microvessel density (MVD) and angiogenic index
across Gleason grade groups, with the highest values
seen in Grade Group 5 tumors. The statistically
significant difference across grade groups (ANOVA,
p < 0.001) indicates that angiogenesis intensifies as
tumor differentiation decreases. This finding aligns
with earlier studies Upadhyaya et al., Shrestha et al.,
and Azad et al, that have shown increased
vascularity in poorly differentiated prostate
carcinomas compared to  well-differentiated
tumors.'”-11 Biologically, high-grade tumors exhibit
increased metabolic demands and hypoxia-driven
upregulation of pro-angiogenic factors such as VEGF
and hypoxia-inducible factor-1a, leading to enhanced
endothelial proliferation and neovascularization.!?"!
The strong positive correlation observed between
angiogenic index and Gleason score (Spearman’s r =
0.78, p < 0.001) reinforces the close link between
angiogenesis and histological severity. Similar
correlations have been reported by Gao et al., and
Grizzi et al., and subsequent investigators, who
demonstrated that increased MVD is associated with
higher Gleason scores and adverse prognostic
features.[?*22 The angiogenic index, by integrating
microvessel density with endothelial activity, appears
to provide a more comprehensive measure of tumor
angiogenesis than MVD alone, potentially reducing
observer variability and better reflecting the
biological ~ aggressiveness  of  the  tumor
microenvironment.[?3

Another important finding was the significant
predominance of high angiogenic activity in high-
grade tumors (Gleason score >8), as demonstrated by
the chi-square analysis (p < 0.001). Nearly nine out
of ten tumors with high angiogenic index values
belonged to the high-grade category, whereas low
angiogenic activity was largely confined to low-
grade cancers. This observation is consistent with
prior reports by Feng et al. and Gautam et al.,
suggesting that angiogenesis is not merely a
consequence of tumor growth but an active driver of
invasion and progression in aggressive prostate
cancer phenotypes.[?*?3 Increased vascular density
facilitates tumor cell intravasation, enhances nutrient
delivery, and promotes metastatic potential.[?]

The comparison between low-grade and high-grade
tumors further highlighted the discriminatory value
of the angiogenic index. High-grade prostate cancers
exhibited a significantly higher mean angiogenic
index than low-grade tumors (84.3 + 11.6 vs 52.4 +
9.1; p <0.001). This marked difference suggests that
angiogenic index may serve as an adjunctive
prognostic marker, particularly in cases where
Gleason score alone may not fully capture biological

behavior.?1  Similar differences in angiogenic
markers between low- and high-grade prostate
cancers have been documented in both biopsy-based
and prostatectomy-based studies by Gourdin et al.,
and Crocetto et al.[?8.2°]

From a clinical perspective, these findings have
important implications. Gleason grading remains the
gold standard for risk stratification; however, tumors
with similar Gleason scores can show variable
outcomes. Incorporation of angiogenesis-related
parameters such as angiogenic index may help refine
prognostication, identify biologically aggressive
tumors within the same Gleason category, and
potentially guide therapeutic decision-making. In
the era of targeted therapy, tumors with high
angiogenic activity may also represent candidates for
anti-angiogenic or combination treatment strategies,
although this requires further validation.!

CONCLUSION

Overall, the present study supports the concept that
angiogenic index is a robust marker of tumor
angiogenesis and is strongly correlated with Gleason
grade and score in prostate cancer. The consistent
increase in angiogenic activity with worsening
histological grade provides biological plausibility
and aligns well with existing literature. Further large-
scale and prospective studies incorporating clinical
outcomes such as biochemical recurrence and
survival would be valuable to establish the
angiogenic index as a routine prognostic adjunct in
prostate cancer pathology.

REFERENCES

1. Rawla P. Epidemiology of Prostate Cancer. World J Oncol.
2019;10(2):63-89.

2. Alhassan AM. Identification and Localization of Indolent and
Aggressive Prostate Cancers Using Multilevel Bi-LSTM. J
Imaging Inform Med. 2024;37(4):1591-1608.

3. Agosti V, Munari E. Histopathological evaluation and grading
for prostate cancer: current issues and crucial aspects. Asian J
Androl. 2024;26(6):575-581.

4. Miyachi S, Oshi M, Sasaki T, Endo |, Makiyama K, Inoue T.
Unique Biological Characteristics of Patients with High
Gleason Score and Localized/Locally Advanced Prostate
Cancer Using an In Silico Translational Approach. Curr
oncol. 2025;32(7):409.

5. Lugano R, Ramachandran M, Dimberg A. Tumor
angiogenesis:  causes, consequences, challenges and
opportunities. Cell Mol Life Sci. 2020;77(9):1745-1770.

6. Yehya AHS, Asif M, Petersen SH, et al. Angiogenesis:
Managing the Culprits behind Tumorigenesis and Metastasis.
Medicina (Kaunas). 2018;54(1):8.

7. Miyata Y, Mitsunari K, Asai A, Takehara K, Mochizuki Y,
Sakai H. Pathological significance and prognostic role of
microvessel density, evaluated using CD31, CD34, and
CD105 in prostate cancer patients after radical prostatectomy
with neoadjuvant therapy. Prostate. 2015;75(1):84-91.

8. Kervancioglu E, Kosan M, Erinanc H, et al. Predictive values
of vascular endothelial growth factor and microvessel-density
levels in initial biopsy for prostate cancer. Kaohsiung J Med
Sci. 2016;32(2):74-79.

9. JiangJ, Chen YQ, Zhu YK, Yao XH, Qi J. Factors influencing
the degree of enhancement of prostate cancer on contrast-
enhanced transrectal ultrasonography: correlation with biopsy

3353

International Journal of Medicine and Public Health, Vol 16, Issue 2, April - June 2026 (www.ijmedph.org)



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

and radical prostatectomy specimens. Br J Radiol.
2012;85(1019):e979-986.

Lopes-Coelho F, Martins F, Pereira SA, Serpa J. Anti-
Angiogenic Therapy: Current Challenges and Future
Perspectives. Int J Mol Sci. 2021;22(7):3765.

loannidou E, Moschetta M, Shah S, et al. Angiogenesis and
Anti-Angiogenic Treatment in Prostate Cancer: Mechanisms
of Action and Molecular Targets. Int J Mol Sci.
2021;22(18):9926.

Barakzai MA. Prostatic Adenocarcinoma: A Grading from
Gleason to the New Grade-Group System: A Historical and
Critical Review. Asian Pac J Cancer Prev. 2019;20(3):661-
666.

Pathak A, Pal AK, Roy S, Nandave M, Jain K. Role of
Angiogenesis and Its Biomarkers in Development of Targeted
Tumor Therapies. Stem Cells Int. 2024;2024:9077926.
Stifter S, Dordevi¢ G. Prostate cancer and new insights in
angiogenesis. Front Oncol. 2014;4:243.

Mittal RD. Reference range of serum prostate-specific antigen
levels in Indian men. Indian J Med Res. 2014;140(4):480-481.
Sankarapillai J, Krishnan SK, Ramamoorthy T, Sudarshan
KL, Mathur P. Descriptive epidemiology of prostate cancer in
India, 2012-2019: Insights from the National Cancer Registry
Programme. Indian J Urology. 2024;40(3):167-173.
Upadhyaya P, Agarwal C, Karak A, et al. Microvessel density
in Prostatic Lesions: Relevance to prognosis. J Pathol Nep.
2016;6(11):898-901.

Shrestha R, Kunwar S, Gurung S, Pokharel AN. Usefulness of
prostate specific antigen density in detecting prostate
carcinoma: A hospital-based study in patients with prostate
biopsies. J Pathol Nep. 2022;12(1):1907-1913.

Azad S, Sharma G, Kochhar M, Ahmed S, Acharya S, Khan
S. Measurement of Microvessel Density Using CD105
(Endoglin) as a Marker in Prostatic Adenocarcinoma. Ann
Urol Oncol. 2023;6(4):161-166.

Maharjan PB, Karki S, Chalise PR, Ghimire P. Correlation of
serum prostate-specific antigen with Gleason score and
Gleason grade group in patients with prostate adenocarcinoma
at a tertiary care hospital. J Pathol Nep. 2025;15(1):2302-
2307.

21.

22.

23.

24.

25.

26.

27.

29.

3L

Gao Y, Zeng X, Liao X. Correlation between microvessel
maturity and ISUP grades assessed using contrast-enhanced
transrectal ultrasonography in prostate cancer. Open
Medicine. 2023;18(1): 20230772.

Grizzi F, Hegazi MAAA, Zanoni M, et al. Prostate Cancer
Microvascular Routes: Exploration and Measurement
Strategies. Life (Basel). 2023;13(10):2034.

Solimando AG, Kalogirou C, Krebs M. Angiogenesis as
Therapeutic Target in Metastatic Prostate Cancer - Narrowing
the Gap Between Bench and Bedside. Front Immunol.
2022;13:842038.

Feng G, Wang K, Zhao J. Microvessel density as a prognostic
indicator of prostate cancer: Asystematic review and meta-
analysis. Open Medicine. 2021;16:882-991.

Gautam KA, Singh AN, Srivastav AN, Sankhwar SN.
Angiogenesis in prostate cancer and benign prostatic
hyperplasia assessed by VEGF and CD-34 IHC: A
comparative clinico-pathological study. African J Urology.
2018;24:98-103.

Yang M, Zu K, Mucci LA, et al. Vascular morphology
differentiates prostate cancer mortality risk among men with
higher Gleason grade. Cancer Causes Control. 2016
Aug;27(8):1043-1047.

Terada N, Akamatsu S, Kobayashi T, Inoue T, Ogawa O,
Antonarakis ES. Prognostic and predictive biomarkers in
prostate cancer: latest evidence and clinical implications. Ther
Adv Med Oncol. 2017;9(8):565-573.

. Gourdin T. Recent advances in the management of metastatic

prostate cancer: optimizing use of existing therapies, while
searching for novel interventions. Curr Opin Oncol.
2018;30(3):159-164.

Crocetto F, Musone M, Chianese S, et al. Blood and urine-
based biomarkers in prostate cancer: Current advances,
clinical applications, and future directions. J Liq Biopsy.
2025;9:100305.

. Haider M, Leow JJ, Nordstrém T, et al. Emerging tools for the

early detection of prostate cancer. BJUI
2025;6(9):e70081.

Teleanu RI, Chircov C, Grumezescu AM, Teleanu DM.
Tumor Angiogenesis and Anti-Angiogenic Strategies for

Cancer Treatment. J Clin Med. 2019;9(1):84.

Compass.

3354

International Journal of Medicine and Public Health, Vol 16, Issue 2, April - June 2026 (www.ijmedph.org)



