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Objectives

1. To understand the philosophy of active 
surveillance versus watchful waiting

2. To review the outcomes of patients on 
active surveillance at Sunnybrook

3. To variety, pros and cons of different 
treatment options 



The Future of Prostate Cancer
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Lead Time Bias and 
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Lead Time Bias and 
Prostate Cancer

2000-2010
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No “Normal” PSAs

Thompson IM, Ankerst D.  CMAJ 176(13):1853; June 19, 2007



Background

• The number of men diagnosed with prostate 
cancer each year has increased over the last 
decade
– In 1992, Canadian incidence 15,300 
– In 2005, Canadian incidence expected to be 20,500  
– Age-adjusted incidence has risen from 440 to 480 / 

100,000 men from 1992-2001

• A greater proportion of men are being 
diagnosed



Background
• The chance of diagnosing “clinically insignificant 

prostate cancer” (CIPC), may be increased
• Studies report the proportion of men who are 

diagnosed with this entity to be 7-25%, depending 
on the definition used

• Autopsy series of men who died of other causes 
reveal the upper limit of the incidence of CIPC, since 
none of these men died of prostate cancer

• The incidence increases with age
– 30% in 40’s – 50’s
– 55% in 60’s
– 64% in 70’s
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Prostate Growth Characteristics

Active Surveillance
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Sunnybrook Active 
Surveillance Program
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Active Surveillance Cohort
1. Men (> 18 years old) with 

histopathologically confirmed 
adenocarcinoma of prostate within 12 
months of study entry

2. No previous treatment
3. Clinical stage T1b-T2b N0 M0 (1997 TNM 

classification)
4. PSA < 15 ng/ml
5. Refused radical treatment



Baseline Investigations

1. History and Physical examination
2. Central pathology review
3. PSA, Creatinine, PAP
4. CXR
5. Bone scan and CT abdomen/pelvis at 

MD’s discretion



Follow-up

• Physical including DRE q3 mo
• Bloodwork (PSA, Cr, PAP) q3 mo
• TRUS q6mo
• Bone Scan q1y x 2, then q2y 

(q1y if PSA > 15)
• Prostate rebiopsy 12-18 mo post-accrual



Intervention

• Treatment individualized according to 
age, extent of disease, co-morbidities if 
any of:
– PSAdt* < 2 y (statistically significant) on > 3 

measures, > 6 months, PSA > 8
– Gleason Grade > 4+4
– Max dimension of clinical nodule > doubles
– Patient request

*Doubling Time Calculation: Linear regression of ln(PSA) on time



Results

• n = 231
• Age at enrollment 71 y median, range 

49 – 84 y
• Gleason ≤ 6: 78%, Gleason 7: 22% 
• iPSA < 10: 84%, 10-15: 16%



Results
• 134/231 (58%) patients remained on surveillance

– Patient choice 16%
– Grade progression 4%
– Clinical progression 9%
– PSAdt criteria 10%

• As of Feb 2007, the median follow-up was 6.8 y 
(95% CI: 6.0 – 7.4y)

• Crude CSS analysis (January 2006): 98.8% (418 / 
423) 
– Deaths occurred at 3.7, 5.1, 5.2, 5.3, 5.5 years after 

enrollment

• 24 (17.9%) have died of other causes; 6 (4.5%) 
have been lost to follow-up 
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Linear Regression Doubling Time
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General Linear Mixed Modeling

– Allows for individual predictors of intercept 
and slope to be integrated into model

– For high risk line: 
ln(PSA) = 1.003 × ln(baseline PSA) + 0.112 
× time + 0.041 × time2

– For low risk line: 
ln(PSA) = 1.03 × ln(baseline PSA) – 0.0056 ×
Age + 0.046 × Gleason + 0.081 × time + 
0.0038 × time2

Zhang L, Loblaw DA, Klotz L.  J Urol 2006
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Patient A: High risk for progression
– intervene
Patient B: Average risk for progression
– continue follow-up q3mo
Patient C: Low risk for progression
– relax follow-up to q6mo



Comparing PSA Triggers For 
Treatment For Men With Prostate 

Cancer On Active Surveillance
D. Loblaw1, L. Zhang2, L. Klotz3

1Departments of Radiation Oncology, 2Clinical Trials and Epidemiology 
and 3Surgery, Sunnybrook Health Sciences Centre, University of 

Toronto

ASCO Prostate 2007



Objectives

• To compare commonly used PSA triggers 
for radical treatment for men with 
prostate cancer on active surveillance 



Results
PSA Trigger Patients Triggered (%) Median / pt

(range)

PSAt = 10 42/114
(37%)

4
(1-24)

PSAt = 20 14/134
(10%)

1.5
(1-9)

PSAdt first-last 52/134
(39%)

2
(1-11)

LR PSAdt 52/134
(39%)

2
(1-11)

Actual PSAv > 2y 66/134
(49%)

2
(1-10)

Calc PSAv > 2y 65/134
(49%)

2
(1-10)

GLMM PSAdt < 2y 0/134



http://psakinetics.sunnybrook.ca



ASURE
• Active SURveillance REsearch program
• Platform of lifestyle, nutriceutical and 

pharmaceutical interventions to slow 
prostate growth



Capsaicin



Prostate Hypofractionation
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What is the α/β of prostate 
cancer?

• Brenner and Hall, 1999 n=367
– Ext beam vs I-125 implant

α/β = 1.5 (95% C.I. 0.8-2.8)

• Fowler et al, 2001 n=735
– Ext Beam vs I-125/Pd-103 vs HDR

α/β = 1.49 (95% CI 1.25-1.76) 

• Lukka et al, 2003 n=936
– NCIC PR5 52.5 Gy/20 vs 66 Gy/33 RCT 

α/β = 0.9
• Yeoh et al, 2003 n=120

• Australian 64 Gy/32 vs 55 Gy/20 RCT
α/β = 2.6

Overall n = 2158
weighted α/β = 1.3

Loblaw DA, Cheung P.  Cdn J Urol 13(Suppl 1):62-6; 2006
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Hypofractionated Radiotherapy
Protocols Open

Risk Category Trial Phase Duration

Low risk pHART3 1/2 5 f / 5 wk

Intermediate risk HDR single 2 16 f / 5 wk
PROFIT 3 20 f / 4 wk

High Risk pHART2 2 25 f / 5 wk



Advances in Technology
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Radiotherapy Advances

CT
Plan LINAC

Gold seed
insert IMRT Plan



10 mm margin
4 mm margin

Better Control
Fewer visits 
• more convenient for patient
• Higher capacity for RT centre
Less side effects
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Minimally 
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Concomitant Boost to Prostate
• CTV = prostate only
• PTV = 4 mm (for intrafraction

prostate motion)*
• Dose = 22.5 Gy in 25 fractions
• (total dose to prostate = 

67.5 Gy in 25 fractions)
– Equivalent to 82Gy / 41f

• Step & Shoot IMRT technique 
(7 – 9 fields)

• Daily on-line correction for 
prostate fiducial marker 
position prior to beam on time

*Cheung P et al. Int J Rad Onc Biol Phys 2005; 62(2): 418-425



Recurrent Prostate Cancer

After Radical Radiotherapy



Post-Radiotherapy Failure

• Local therapies
– Radical prostatectomy
– Cryotherapy
– HiFU
– Seed brachytherapy*

• ANDROGEN DEPRIVATION THERAPY
– ASCO Androgen Sensitive Guideline 2006 

Update available April 2007



Patterns of Care Survey
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Prostate Cancer Mortality



Overall Mortality



• 50,613 men with Prostate 
Cancer in SEER
database 1992-1997

• 19% vs 12% had (any) 
fracture (living >5 yr)
─ bone metastases not 
excluded



• 73,197 men > 66 yr in SEER, Medicare
• 1/3 had LHRH agonist
• Excluded prevalent M1, DM, CAD

In 10 years 9% 11% 3% 4%



ELAAT Study Schema

• Time to Androgen 
Independent Disease

• Cause specific survival
• Overall survival
• Quality of Life
• Complications of 

Advanced Malignancy
• Bone Fractures
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