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Prognostic Factor

Predictive Factor



PROSTATE CANCER



Natural Course of the Disease
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Prostate Cancers Vary in Their Natural Histories



Natural Course of the Disease

• Clinically Significant

– Will cause clinical manifestation 

– Will interfere in the life.

– Likely to die of cancer

• Clinically Insignificant

– Will not interfere in life

– Likely to die with cancer and not of cancer



Challenges of prostate cancer

• Goal:  Find clinically significant cancer at a 

point when a cure is possible

• Goal:  Avoid excessively aggressive treatment 

in clinically insignificant disease

• Examine prognostic factors of diagnosed 

disease to predict if it will be significant



Prognostic indicators

• Clinico-pathological.

• Biological

• Proliferative Index



Clinico-pathological

• History and Clinical examinations

• Blood test

• Radiology

• Biopsy
– PSA
– Stage
– Grade
– #positive biopsy cores
– %biopsy core positive

This helps us predict what cancer may be 
significant vs. insignificant



Age

• Controversial

• Enough evidence suggest patients with more 

than 65 years of age are more likely to have 

distant metastasis at 5 years after radical RT

• Younger patients have better outcome after 

radical prostatectomy.



Volume

• Debatable.

• Difficult to measure

• Higher volume is associated with capsular 
invasion, seminal vesicle invasion and nodal 
metastasis.

• In one of the study after radical prostatectomy, 
rule of 10% was observed
– 0.5 cc 10% probability capsule invasion

– 4cc 10% probability SV Invasion

– 5cc 10% Probability Dist. Met



Zone of Origin

• Tumor arising 
from transitional 
zone are more 
likely to have 
favorable 
pathological 
features than 
tumor arising 
from peripheral 
zone



Based on two predominant histology.

Range 2 (1+1) to 10 (5+5)

2-4 - Best
5,6 - Intermediate
7-10 - Worse

Range 2 (1+1) to 10 (5+5)

2-4 – Best

5-6 – Intermediate

7-10 - Worse

Gleason Grading



What Does the Grade of the Tumor Predict?

Grade of a tumor is predictive of its likelihood to 

spread beyond confines of the prostate, affecting 

curability.

12% of low-grade tumors (2-4)

spread beyond prostate in 10 years 

33% of medium-grade tumors (5,6) 

spread beyond prostate in10 years

61% of high-grade tumors (7-10) 

spread beyond prostate in 10 years

Sources: Mayo Clinic.com. Prostate Cancer Guide. Available at: http://www.mayoclinic.com/health/prostate-cancer/PC99999.

Prostate Cancer in California. Ed. Mill PK. Public Health Institute. 2000.



Gleason Grading

Prostate Cancer Risk of death

Gleason Score in 15 years

2 - 4 4 - 7 %

5 6 - 11%

6 18 - 30%

7 42 - 70%

8 - 10 60 - 87%

Albertson PC, et al. JAMA 1995; 274: 626-631



Prostate specific antigen (PSA)

• Protein produced by glandular tissue of prostate

• Present in small but measurable quantities in normal, 
healthy men

– “normal” range increases with age

• Elevated PSA suggests

– Benign hypertrophy

– Recent ejaculation

– Prostatitis/infection

– Prostate cancer



Prostate specific antigen (PSA)

• Normal Range       0-4ng/ml

• Age specific PSA
Age Recommended Reference

(years) Range for Serum PSA (ng/mL)

40–49 0.0–2.5

50–59 0.0–3.5

60–69 0.0–4.5

70–79 0.0–6.5

Oesterling JE, et al.  JAMA.  1993;270:860-864.



Sources: Cooner WH, Mosley BR, Rutherford CL Dr. et al. Prostate cancer detection in a clinical urological practice by ultrasonography, digital rectal examination 

and prostate specific antigen. J Urol. 1990;143:1146-52. Cited in Thompson IM, Pauler DK, Goodman PJ, Tangen CM, Lucia MS, et al.

Krumholtz JS, Carvalhal GF, Ramos CG, et al. Prostate-specific antigen cutoff of 2.6 ng/mL for prostate cancer screening is associated with favorable pathologic 

tumor features. Urology. 2002;60:469-473.
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Prostate specific antigen (PSA)

15% of 

Patients may 

have Cancer



Prostate specific antigen (PSA)

• PSA > 4 ng/ml       ? Always Cancer.

• PSA 4 – 10 ng/ml  25% will have Prostate ca.

• PSA > 10 ng/ml      50% will have Prostate ca.

Free and total prostate-specific antigen:

Less than 10% 

Biopsy indicated



PSA as Prognostic

Cher, et al. J Urol. 1998;160:1387. 
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PSA doubling time (PSADT) as 

Prognostic factor



All Patients



Locally Advanced



Metastatic



PSA doubling time (PSADT) as Prognostic factor



T Staging



Recurrence Risk for Clinically Localized 

Prostate Cancer

� Low Risk: 

– T1-T2a and Gleason score 2-6 and    PSA < 10 ng/ml

� Intermediate Risk:

– T2b-T2c or Gleason score 7 or PSA 10-20

� High Risk:

– T3a or Gleason score 8-10 or PSA > 20

� Very High Risk:  

– T3b-T4(locally advanced)



Biological factors

• E-cadherin

– It is a cohesive protein present on epithelial cells

– Responsible for cell to cell adhesion

– Responsible to maintain the tissue architecture

Low level is associated with poor 

survival



Biological factors

• Microvessel density (MVD)
– Higher MVD poor survival

• Androgen Receptor (AR)
– High AR is associated with poor survival

• P53 abnormal Protein
– Poor prognostic factor

• P27 Suppressor gene
– Low level with poor survival

• DNA Ploidy
– Diploid have better survival



Proliferative Index

• Ki-67

– Higher value is associated with poor survival

• S-phase fraction

– Higher value is associated with poor survival



Urinary Bladder



Tumorigenesis & Progression



Superficial Bladder Tumour 

• Number of Lesions 

• Size

• T Stage (Ta or T1)

• CIS  (Yes or No)

• Grade

• Prior Recurrence Rate



EORTC Scoring System



EORTC Scoring System



Prognostic Factors

• Age Older age is poor prognostic factor

• Gender   Females do bad

• Size of the Primary 3cm or > 3 cm

• Positive Surgical margin Poor prognostic 

factor



Invasive Bladder Cancer

• T Stage

• Lymph nodes involvements

• LVI

• Performance Status

• Obstructive Uropathy

• Grade



TNM Staging

Sub Mucosa

Muscle

Perivesical Fat

Epithelium

Invade adjacent organs

Invade pelvic walls



T Stage

< pT2 < pT2

> pT2
> pT2

Disease Free Survival Over all Survival



T Stage



T Stage



Lymph node metastasis

Over all SurvivalDisease Free Survival



Lymph node metastasis

�Number of nodal metastasis

�Extra nodal extension



LVI

Recurrence Free Survival 



LVI

Cancer Specific Survival 



LVI

Over all Survival 



Performance Status

Specially for patients treated by Bladder Preservation Treatment



Presence of Obstructive Uropathy

Specially for patients treated by Bladder Preservation Treatment



Grade of the Tumour

G2

G3



Biomarkers



p53



P53/p21/Rb



Gene Signatures



Over expression of growth factors



Testicular Cancers

Management Decision in Stage I

Active Surveillance

Treatment



Age of the Patients

Specially applicable to Seminoma stage 1

<30

>30



Age of the Patients



Size of the Tumour
Specially applicable to Seminoma stage 1

<4 cm

>4 cm



Size of the Tumour

<6 cm

>6 cm



Invasion of Rete Testis
Specially applicable to Seminoma Stage 1



Lympho Vascular Invasion
Specially applicable to Non-seminoma Stage 1



Lympho Vascular Invasion
Specially applicable to Non-seminoma Stage 1

Embryonal Histology







Serum Tumour Markers

• Alphafeto Protein (AFP)

• Human Chorionic Gonadothropin (HCG)

• Lactase Dehydrogenase (LDH)



Advanced Tumours



Advanced Tumours



Radiobiology



Dose(GY)

SF

Mammalian Cell Survival Curve
1

.1

.01

.001

.0001

Single hit kill or Linear Cell kill or Alpha cell kill seen 

in low dose region

Effect = ααααD

Double hit kill or Quadratic  Cell 

kill or Beta cell kill seen in high 

dose region

Effect = ββββD2

Linear-Quadratic Model

1     2     3     4     5     6     7     8     9     10     11     12    13    14        

Shoulder

Ε = Ε = Ε = Ε = ααααD + ββββD
2



�So α/β α/β α/β α/β can be defined as the dose at which 

contribution by single hit (Linear) kill becomes equal 

to double hit (Quadratic) kill.

Linear Quadratic model (LQ Model)

Linear Hit (α α α α cell kill)

Quadratic Hit(β β β β cell kill)

SF

Dose

α α α α Kill

β β β β Kill

Linear = Quadratic

ααααD = ββββD2

α/β =α/β =α/β =α/β = D2
/D

α/β = α/β = α/β = α/β = D



α/β α/β α/β α/β Ratio defines “curviness” of survival curve

αααα/ββββ = 6Gy to 

15 Gy (10Gy)

D = α/βα/βα/βα/β

D = α/βα/βα/βα/βSF

Dose Dose

Shoulder is more curvy

Shoulder is 

less Curvy

Late Reacting Tissue             Early Reacting Tissue            

Based on α/β α/β α/β α/β ratio, the body tissues 

have been divided into two category.

αααα/ββββ = 1Gy to 7 Gy

(3Gy)



Calculated αααα/ββββ ratios for some tissues

Average 10

Average 3



Calculated αααα/ββββ ratios for some tumors

Prostate 1.5

Average 10



SF

Dose

Dose

Fraction size (Dose per fraction)

�Increase in dose 

per fraction 

damages the tissue 

with low αααα/β β β β ratio

more than Tissue 

with high αααα/β β β β ratio.

Late Reacting 

tissue

Tumor

2Gy       6Gy

αααα/ββββ = 3Gy

αααα/ββββ = 10Gy
�We usually do not 

go more than 2 Gy

per fraction

Prostate

Cancer

Rectum

αααα/ββββ = 1.5Gy

αααα/ββββ = 3Gy

Hypofraction RT in Prostate ca







60 Gy in 20F

BED = 180 

74 Gy in 37F

BED = 173 

57 Gy in 19F

BED = 171



Hypoxia







Hypoxia

Gleason 7 -10

Higher Androgen Activity

Patients with higher Gleason Score Treated with 

HT and RT will have better outcome
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