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Vorführender
Präsentationsnotizen
Although the etiology of BPH is multifactorial and not yet definitively established, prostate growth is regulated by androgens, particularly DHT. DHT and other androgens bind to androgen receptors in the stromal and epithelial cells of the prostate. When DHT binds to the androgen receptor, this causes a cascade of intracellular events that leads to the expression of genes and production of growth factors that regulate cell division and proliferation in the prostate.1 DHT has approximately five times greater affinity for the androgen receptor than testosterone.2Testosterone is converted to the more potent androgen DHT by the enzyme 5-reductase (5AR). Two isoenzymes, or isoforms, of 5AR exist in the body: type I and type II. Both type I and type II 5AR isoenzymes are found in the prostate and affect stromal and epithelial cells in the prostate.1 In BPH, both isoenzymes of 5AR are elevated.3References1. Bartsch G, Rittmaster RS, Klocker H. Dihydrotestosterone and the concept of 5α-reductase inhibition in human benign prostatic hyperplasia. Eur Urol. 2000;37:367–380.2. Grino BB, Griffen JE, Wilson JD. Testosterone at high concentrations interacts with the human androgen receptor similarly to dihydrotestosterone. Endocrinology. �1990;126:11651172.3. Ielhe C, Radvanyi F, Gil Diez de Medina S, et al. Differences in steroid 5-reductase iso-enzymes expression between normal and pathological human prostate tissue. �J Steroid Biochem Mol Biol. 1999;68:189195.



Outline

1) Finasteride (Proscar) and 
the Prostate Cancer 
Prevention Trial (PCPT) 

2) Dutasteride (Avodart) and 
the REDUCE trial



PCPT trial design
and inclusion criteria

18,882 men randomized, age ≥ 55
“low risk” population for prostate cancer
– PSA < 3.0 ng/ml

7-year treatment with finasteride or placebo
for-cause biopsies (> 6 cores) based on PSA 
≥ 4 ng/ml or abnormal prostate examination; 
per protocol biopsy at year 7
PSAs doubled in finasteride group 
– To preserve study blinding
– To equalize number of for-cause biopsies



RESULTS

Study terminated prematurely because study 
objectives were met.
Prostate cancer detected in 24.4% of placebo 
group and 18.4% of finasteride group (24.8% 
reduction; P < 0.001)
High grade cancer (Gleason grade 7-10) 
detected in 237 (5.1%) of placebo group and 
280 (6.4%) of finasteride group (P = 0.005)



Editorial Conclusion

Finasteride prevents the 
meaningless cancers and 

increases the mean cancers.



PCPT: Effect of Prostate Volume Reduction  
Prediction of High Grade Cancer in 

Finasteride Arm Using Logistic Regression* 
Derived from Placebo Arm

*Includes age, race, FHx, PSA, PV and number of biopsy cores

Cohen Y et al, JNCI 99:1366-74, 2007

Vorführender
Präsentationsnotizen
This slide must be viewed in the presentation mode in order to understand it.  In an elegant paper, Cohen et al. first created a logistic regression model of high grade cancer in the placebo arm of PCPT that incorporated the parameters noted in the slide.  They then applied this model to predict the number of cancers in the finasteride arm.  The slide demonstrates that there was no increase in high grade cancers in the finasteride arm when these parameters are concerned.  Of course, the opposite is also demonstrated: there is no decrease in high grade cancers in the finasteride arm.



Sources of Bias in PCPT 
Low Number of Patients Biopsied and High 

Number of For-cause Biopsies

Total Finasteride Placebo

Randomized 18,882 9423 9459

Included in 
analysis 9060 (48%) 4368 (46%) 4692 (50%)

For-cause 
biopsies 3573 (39%) 1639 (38%) 1934 (41%)

Total cancers 1950 803 1147

Cancers dx’ed 
for cause 1006 (52%) 435 (54%) 571 (50%)

Vorführender
Präsentationsnotizen
	In the finasteride arm of the PCPT, only 46% of randomized subjects were biopsied. Any differences between the finasteride and placebo group in terms of who was biopsied would lead to a source of bias.  	Of those subjects biopsied in the finasteride arm, 38% had for-cause biopsies, resulting in 54% of the total cancers diagnosed.  Given the large number of cancers diagnosed for-cause, any differences between the two arms in either the reason for biopsy or the sensitivity of biopsy would lead to bias.	Because the cancer status of patients not biopsied is unknown, it is impossible to assess the extent of bias caused by the above considerations.



PCPT: Effect of PSA on Detection 
of High Grade Cancer
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Thompson IM et al, JNCI 98:1128-33, 2006

40% of biopsies were for-cause and about half of those were PSA-driven

Vorführender
Präsentationsnotizen
The PSA selection bias is illustrated in this slide.  From these ROC curves, it can be seen that finasteride improved the utility of PSA as a marker of high grade cancer.  However, it is difficult to quantify the importance of this PSA-driven bias, compared to the volume bias illustrated previously in this talk.



PCPT: Higher Serum PSA in 
High Grade Cancer (Placebo Arm)

PSA Cut-off

Percent of low 
grade cancer with 

higher PSA

Percent of high 
grade cancer with 

higher PSA

2.1 33 76

3.1 18 58

4.1 10 40

6.1 2 13

Thompson IM et al., JAMA 294:66-71, 2005

Cut-off for biopsy recommendation

Vorführender
Präsentationsnotizen
This next piece of data from PCPT provides a clue.  This data illustrates that high grade cancers produce more PSA (or release more PSA into the blood) than low grade cancers.



Effect of Finasteride on Incidence of 
High and Low Grade Cancer in PCPT

Unadjusted 
Results

Results 
Adjusted for 
PV, PSA, age 
and race1

Results Based on 
Radical 
Prostatectomies2

High Grade 
Cancer +25% - 12% - 27%

Low Grade 
Cancer -25% - 53% - 39%

1Cohen Y et al, JNCI 99:1366-74, 2007
2Redman MW et al., Cancer Prevention Research 1:182-6, 2008.



PSA and High Grade Cancer in PCPT

If high Gleason grade cancers release more PSA 
into the blood, PSA measurements would have 
selectively increased biopsies in men with high 
grade cancer.

Finasteride appears to have shrunk high grade 
cancers less than low grade cancers.  One might 
also assume that finasteride decreased PSA less 
from high grade cancers.

The combination of the above two factors would 
lead to more high grade cancer diagnoses in 
situations where PSA drove biopsies.

Vorführender
Präsentationsnotizen
One other factor that was important in PCPT was the large number of PSA-driven for-cause biopsies.  If finasteride decreased PSA less in high grade tumors (a logical hypothesis that is consistent with the decreased clinical effect of finasteride on these tumors), then the PCPT “doubling algorithm” in the finasteride arm would have resulted in more suspicious PSA readings in men with high grade cancer in the finasteride arm, leading to more biopsies.  The fact that there were fewer biopsies overall in the finasteride arm was likely due to the more than 50% decrease in PSA in men without prostate cancer (or those with low grade PCa). 



Hypothesis

5-ARIs enhance the utility of PSA as 
a screen for clinically-significant 
prostate cancer by continually 

suppressing PSA production from 
benign tissue and non-aggressive 

prostate cancers.

Vorführender
Präsentationsnotizen
Because PSA has driven so few biopsies in the REDUCE trial, this trial should be able to prove or disprove this hypothesis.  If true, the ability of dutasteride to enhance the utility of PSA dynamics may be as important as its ability to reduce biopsy-detectable prostate cancer.



Dutasteride
A Dual 5α-Reductase Inhibitor

What is the evidence that justified developing 
dutasteride for prostate cancer prevention?
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Thomas L et al. Prostate 2005;63:231

5AR -Type 1 increases in prostate cancer 
compared to BPH tissue 

Vorführender
Präsentationsnotizen
As a dual 5 alpha-reductase inhibitor, dutasteride is likely to have a greater effect than finasteride in preventing (or treating) prostate cancer.



Dutasteride – Cancer Detection 
in Phase III BPH studies

Andriole et al. Urology 2004; 64: 537–41, updated with data on file at GSK

Time (months)
0 6 12 18 24 30 36 42 48

Probability of 
prostate cancer

Treatment
Plac/Dut
Dut/Dut

0

0.01

0.02

0.03

0.04

0.05

n=55

1.2% versus 2.5%, p=0.002 
(men who reached month 27)

n=27

Placebo-controlled Open-label

Vorführender
Präsentationsnotizen
Adverse event reporting demonstrated a 43% and 51% reduction in PCa incidence with Dutasteride at Months 24 (p=0.025) and 27 (p=0.002), respectively, compared with placebo. 



REduction by DUtasteride 
of prostate Cancer Events

REDUCE



REDUCE Study Participants

8102 men worldwide 
Age 50-75
PSA>2.5 and <10
one negative prostate biopsy within 6 
months of randomization
No baseline characteristics that would 
mandate a biopsy before Year 2
Phytotherapy, Vitamin E and selenium 
discouraged but not prohibited

Vorführender
Präsentationsnotizen
REDUCE is designed to assess the efficacy of dutasteride in reducing the risk of prostate cancer in men at high risk for this disease based on an elevated total PSA and low free PSA.The negative biopsy at baseline is to rule out the presence of large aggressive tumors.  The reason for the stipulation that there be only one baseline biopsy is because with each subsequent biopsy, the risk of detecting cancer on future biopsies is reduced, and the participants would no longer be at high risk.  The reason for the prostate volume limitation is two-fold.  First, it is difficult to adequately sample very large prostates, especially when the follow-up biopsies are required to be 10 cores.  Secondly, another reason for elevated PSA is BPH, and in very large prostates, there is increased likelihood that the PSA elevation is due to BPH and not prostate cancer.Alpha blockers are allowed to minimize the risk that the participants would need surgery for BPH, which would increase the detection of incidental (non-significant) prostate cancers.  Because dutasteride reduces the need for BPH surgery, and more surgery would be likely in the placebo group, this would create an unacceptable bias in favor of dutasteride.



REDUCE Study Design

2 year biopsy 4 year biopsy

Randomization
(Dutasteride or Placebo)

-7 0 24 48

Entry biopsy

4-year Treatment period

Placebo
run-in

month:

For-cause biopsies may occur here



Key Differences Between
PCPT and REDUCE

 PCPT REDUCE 
Study Duration 7 years 4 years 
No. of subjects 18,882 ~ 8000 
Location U.S. only  International 
Baseline biopsies No  Yes (1 neg. bx.) 
Follow-up biopsies 7 years  2 and 4 years 
PSA entry criteria < 3.0 2.5 – 10.0 
Age >55 >50 
Enzymes inhibited Type 2  5-AR Types 1&2 5-AR 

 

  

Vorführender
Präsentationsnotizen
The PSA entry criteria means that REDUCE involves a population of men at increased risk of developing prostate cancer, compared to men with a lower PSA.  These are men of most concern to urologists.  The baseline biopsies, as well as the repeat biopsies after 2 and 4 years, means that few men will have biopsies based solely on PSA increases.  Therefore, the PSA-driven bias for diagnosis of high grade cancers in the PCPT should exist to a much lesser degree in REDUCE.  Furthermore, to the extent that dutasteride is better able to treat high grade cancers, there should be improved efficacy at preventing these cancers.



Prostate Cancer Risk Reduction
Prevention, prevention of 

progression, or treatment?



Conclusions

The PCPT demonstrated that finasteride reduces 
the risk of prostate cancer in men with low baseline 
PSAs.  There is no evidence that finasteride caused 
high grade cancer; rather it appeared to enhance 
the ability of PSA to detect such cancers.
Dutasteride is a dual 5α-reductase inhibitor being 
investigated for both prostate cancer prevention 
and treatment.  Results of the REDUCE trial will be 
available in April, 2009.
The hope exists that 5α-reductase inhibitors may 
decrease the diagnosis of cancers that don’t need 
to be treated and enhance the diagnosis of cancers 
that warrant treatment.
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