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ABSTRACT

Finasteride has been reported to reduce prostate cancer risk in asymptomatic men. How-
ever, in clinical practice finasteride and alpha-blockers are used to treat benign prostatic
hyperplasia (BPH). We evaluated prostate cancer risk among users of BPH pharmacotherapy
at the population level. Comprehensive Finnish national registries provided information on
24723 prostate cancer cases and controls. Overall, prostate cancer risk was elevated among
users of both drug categories compared to non-users (odds ratio, OR = 1.41; 95% confidence
interval, CI 1.31-1.51 for finasteride and OR =1.79; 95% CI 1.67-1.91 for alpha-blockers).
However, the risk was lower among finasteride users when compared with alpha-blocker
users (OR=0.80; 95% CI 0.64-1.00). Regular finasteride users had the lowest risk. The
increased risk is probably due to enhanced diagnostics of prostate cancer in men with
BPH. Finasteride use does not decrease prostate cancer incidence compared with non-
users. Nevertheless, the risk is lower when compared with alpha-blocker users.

© 2006 Elsevier Ltd. All rights reserved.

1. Introduction

inhibitors decrease prostate size by inhibiting formation of
the active androgen metabolite, dihydrotestosterone. Finaste-

Prostate cancer is the most common malignancy among men
in most countries.! An estimated 225227 new cases of pros-
tate cancer were diagnosed in Europe in 2002. Prostate can-
cer is among the three most common causes of cancer
death in men in most European countries.!

Benign prostatic hyperplasia (BPH) is a common disease
affecting up to 40% of men in the oldest age groups.? Inci-
dence of both BPH and prostate cancer increases with age.
However, association between these two conditions has not
been established.?

Alpha-blockers and Sa-reductase inhibitors are currently
used for medical management of BPH.* The 5Su-reductase
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ride was the only 5a-reductase inhibitor licensed in Finland
during the study period. Alpha-blockers reduce lower urinary
tract symptoms (LUTS) of BPH by relaxing smooth muscle in
the prostate.* The principal indication for both drug groups
is symptomatic BPH. However, the effect of alpha-blocker
treatment commences more rapidly than finasteride. Thus,
men with severe BPH symptoms are more often treated with
alpha-blockers.

Results from the Prostate Cancer Prevention Trial (PCPT)
have shown a reduction in prostate cancer risk in finasteride
users.” To be eligible for inclusion in the trial, the men had to
have only little or no LUTS.”> However, currently the only
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official indications for finasteride use are treatment of symp-
tomatic BPH and male pattern baldness.

Some alpha-blockers have been reported to inhibit growth
of prostate cancer cells in vitro.® Alpha-blockers licensed in
Finland are tamsulosin and alfuzosin.

This study was undertaken to examine prostate cancer
risk among users of BPH pharmacotherapy at the population
level.

2. Patients and methods

2.1. Study population

All 25029 newly diagnosed prostate cancer cases in Finland
during 1995-2002 were identified from the Finnish Cancer
Registry, which covers more than 99% of all prostate cancer
patients in Finland.” The register information includes pri-
mary site of cancer, histology, date and method of diagnosis.
Information on stage was available in 55% of cases (13616 pa-
tients). Of these 73% were localised. The registry does not rou-
tinely record differentiation, such as Gleason score, nor
serum prostate specific antigen (PSA) values.

Practically all the cases were histologically confirmed
(99.3%). Also cases with the diagnosis based solely on clinical
(0.4%), radiological (0.3%) or specific laboratory findings (0.02%
of cases) were included. A total of 185 cases (0.7%) with an un-
known method of diagnosis were excluded.

The Population Register Centre of Finland selected 24723
male controls with individual matching on age and geo-
graphical area of the cases at the time of the diagnosis. A
total of 963 controls were subsequently diagnosed with
prostate cancer during the study period, thus appearing
twice in the analysis. Population size in Finnish municipal-
ities ranges from less than 200 to 560000.2 For 121 cases in
the oldest age group, matched controls could not be found
from the same municipality, resulting in their exclusion. A
total of 24723 case-control pairs were included in the
analyses.

Following approval from the ethics committee of the Pir-
kanmaa health care district, Finland, obtaining informed con-
sent from the study population was not undertaken due to
the large size of the population, and due to part of the popu-
lation being unattainable (deceased or moved abroad) by the
time of the study.

2.2. Drug exposure data

Information on BPH pharmacotherapy prescribed to the study
population and reimbursed by the Social Insurance Institu-
tion of Finland during 1995-2002 was obtained from the com-
prehensive nationwide prescription database of the Social
Insurance Institution of Finland (SII). The database provided
individual information on quantity and time of the medica-
tion use.

SII manages the national public health insurance in Fin-
land, providing reimbursements for the cost of medicines
prescribed by a physician (with the exception of hospital
inpatients).” The prescription database covers all reimburse-
ments paid by the SII, which are available for all Finnish citi-
zens for every drug purchase. However, not all drugs are

approved as reimbursable, thus not covered in the prescrip-
tion database.

Finasteride was licensed for use and approved for reim-
bursement for treatment of BPH in Finland in 1992. Therefore,
information on finasteride use for this indication was avail-
able for the entire follow-up period. Finasteride is not reim-
bursed for treatment of androgen-induced alopecia; thus
information on this use was not available. Tamsulosin was
approved for basic reimbursement in 1996 and alfuzosin in
1997. The only official indication for both alpha-blockers is
the symptoms of BPH.

The defined daily doses (DDDs) of finasteride, tamsulosin
and alfuzosin available for the treatment of BPH in Finland
are 5mg, 0.4mg and 10 mg, respectively. Medication use
was quantified by calculating the number of DDDs bought
each year based on package size and the number of packages
bought.

2.3.  Statistical analysis

Only the medication purchases prior to the month of diagno-
sis were included in the analyses. For controls, the month of
diagnosis of their matched case was used as the reference
month for medication purchases.

Prostate cancer may cause symptoms similar to BPH.
Therefore, some medication purchases were likely prescribed
to treat symptoms of prostate cancer while diagnostic process
was under way. To reduce this bias, all cases and controls
whose only purchases were 100 DDD or less of either drug-
group within six months preceding the reference month were
excluded from the analysis. Thus 1910 cases and 375 controls
were excluded.

A conditional logistic regression model stratified by age
and geographical area was used to calculate odds ratios (OR)
and 95% confidence intervals (95% CI) for prostate cancer
related to pharmacotherapy using STATA 8.2 software. For
analyses comparing the risk between finasteride and alpha-
blocker users, a stratified unconditional model was used
due to low number of matched case-control pairs available
in these two groups.

To estimate the time relation between medication use and
prostate cancer diagnosis, the time period preceding the diag-
nosis was extended 12 months at a time running backwards
from the reference month. Only the case-control pairs with
the information available for the entire time period (1-8 years
prior to the reference month) were included in these analyses.

Regularity of medication use was assessed based on two
variables: the number of years during which each person
had reimbursements and the number of DDDs reimbursed
each year. Regular users had been reimbursed at least 365
DDDs during each year of the analysed time period. Irregular
users’ reimbursements covered each year, but were less than
365 DDD/year. Short-term users had at least one year without
reimbursements during the analysed time period. Also analy-
ses were carried out, where persons who had been reim-
bursed 350 DDD or more per year were considered regular
users. However, the results were not changed.

For analyses on prostate cancer stage a four year cutoff
point was used for duration of medication use, since the
number of men with longer duration would not have allowed
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stratified analyses. Additionally, the prostate cancer risk dif-
ference between treatment arms in the PCPT was evident al-
ready after four years of treatment.”

3. Results

3.1. Prevalence of BPH pharmacotherapy

A total of 7715 men (15.6% of the overall study population)
had used BPH pharmacotherapy. Of them 1578 had used both
types of formulations. Finasteride use was more frequent
among cases than controls (Table 1). The difference was
greatest among users of smallest quantities of finasteride
and diminished with increasing total cumulative quantity.

A similar pattern in prevalence was observed in tamsul-
osin users (Table 1). In alfuzosin users the prevalence dif-
fered only when the total cumulative quantity was 365
DDD or less.

3.2.  Finasteride and prostate cancer risk

Overall, finasteride use was associated with an increased
prostate cancer risk (OR=1.41; 95% CI 1.31-1.51). The risk
was increased among short-term users regardless of length
of the analysed time period (Table 2a). Among the irregular
users the risk was elevated only when the analysed time per-
iod was the year preceding the reference month. Prostate can-
cer risk among regular finasteride users did not differ from
that of the non-users.

Finasteride use did not affect prostate cancer risk if usage
had been discontinued prior to the reference month (data not
shown). The effect of finasteride did not significantly vary be-
tween age groups (data not shown).

Finasteride use for less than four years was associated
with an increased risk for localised prostate cancer (Table 3).
However, the risk of advanced cancer was not affected by fin-
asteride usage.

Table 1 - Prevalence of BPH pharmacotherapy among Finnish prostate cancer cases diagnosed in 1995-2002 and their

matched controls

Pattern of use® Finasteride Tamsulosin Alfuzosin
Cases Controls Cases Controls Cases Controls
Ever-users 2534 1761 4244 2108 410 186
Never-users 22189 22962 20479 22615 24313 24537
Cumulative dose (DDD)®
0 89.4 92.9 80.6 90.7 97.9 99.0
1-365 6.5 3.5 15.8 6.6 1.9 0.8
366-730 1.8 1.5 2.0 1.3 0.1 0.1
731-1095 0.95 0.8 0.9 0.6 0.05 0.05
1096-1460 0.5 0.5 0.4 0.4 0.01 0.01
1461-1825 0.35 0.4 0.2 0.2 - -
1826-2190 0.2 0.3 0.1 0.0 - -
>2191 0.1 0.1 0.01 0.005 - -

Distribution of users according to the total cumulative quantity of medication reimbursements.

a Total number of men in each category.

b Total cumulative quantity of DDDs reimbursed during the study period. Reported as percentages of men in each category.

Table 2a - Odds ratios of prostate cancer among finasteride users in the study population of all Finnish prostate cancer

cases diagnosed in 1995-2002 and their matched controls

Period of exposure® Regular use®

Irregular use® Short-term use?

No. of OR 95% CI No. of OR 95% CI No. of OR 95% CI
discordant discordant discordant

pairs® pairs pairs
1 year 345/332 1.04 0.90-1.21 394/277 1.42 1.21-1.65 415/256 1.62 1.39-1.89
2 years 111/113 0.98 0.76-1.28 312/286 1.09 0.93-1.28 1102/755 1.46 1.33-1.61
3 years 49/36 1.36 0.88-2.09 235/240 0.98 0.82-1.18 1181/772 1.53 1.40-1.68
4 years 56/72 0.78 0.55-1.10 114/113 1.00 0.77-1.30 1132/745 1.52 1.39-1.67
5 years or more 25/26 0.96 0.56-1.66 98/100 0.98 0.74-1.29 1067/721 1.48 1.34-1.62

a Length of the time period included in the analysis. Measured as consecutive years running backwards from the reference month.

b Each person categorised as regular user has been reimbursed at least 365 DDD of finasteride during each year of the exposure period.
¢ Irregular users have been reimbursed less than 365 DDD of finasteride during each year of the exposure period.

d Finasteride users with one or more years without reimbursements during the exposure period are categorised as short-term users.

e Number of case-control pairs discordant to finasteride use. Case: user - control: non-user/Case: non-user — control: user.
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Table 2b - Odds ratios of prostate cancer among alpha-blocker users in the study population of all Finnish prostate cancer

cases diagnosed in 1995-2002 and their matched controls

Period of exposure® Regular use® Irregular use® Short-term use?

No. of OR 95% CI No. of OR 95% CI No. of OR 95% CI
discordant discordant discordant

pairs® pairs pairs
1 year 96/49 1.95 1.34-2.83 996/524 1.90 1.70-2.13 595/242 2.46 2.10-2.88
2 years 199/141 1.41 1.11-1.77 290/180 1.61 1.32-1.96 1227/529 2.32 2.09-2.57
3 years 109/78 1.40 1.01-1.94 174/117 1.49 1.15-1.92 1183/616 1.92 1.74-2.12
4 years 54/34 1.60 0.97-2.64 116/73 1.59 1.14-2.20 1052/581 1.81 1.63-2.00
5 years or more 15/5 2.79 1.00-7.74 53/27 1.96 1.22-3.14 1704/1058 1.61 1.47-1.77

a Length of the time period included in the analysis. Measured as consecutive years running backwards from the reference month.
b Each person categorised as regular user has been reimbursed at least 365 DDD during each year of the exposure period.

c Irregular users have been reimbursed less than 365 DDD during each year of the exposure period.

d Users with one or more years without reimbursements during the exposure period are categorised as short-term users.

e Number of case-control pairs discordant to alpha-blocker use. Case: user — control: non-user/Case: non-user — control: user.

3.3.  Alpha-blockers and prostate cancer risk

Alpha-blocker use was associated with substantially in-
creased prostate cancer risk (OR = 1.79; 1.67-1.91). The risk re-
mained elevated regardless of regularity of use or length of
the analysed time period (Table 2b).

Alpha-blocker use did not affect prostate cancer risk
among men who had discontinued medication prior to the
reference month (data not shown). The risk increase tended
to be stronger among the youngest age group (60 years or
younger) compared to the oldest age group (77 years or older)
(OR =2.78, 2.38-3.25 versus OR = 1.45, 1.23-1.71, respectively).

Only the risk of localised prostate cancer was affected
among alpha-blocker users (Table 3). The risk was increased
among regular users for less than four years and non-regular
users for both duration categories.

3.4.  Prostate cancer risk among BPH medication users

The risk among users of both drug categories was elevated com-
pared with that among non-users (OR = 1.49; 95% CI 1.34-1.65).

However, when compared with the alpha-blocker users
the overall prostate cancer risk in finasteride users was de-
creased (OR=0.80; 95% CI 0.64-1.00). A significant decrease

was observed among regular and irregular users (Table 4).
The odds ratio tended to be less than one also among the
short-term users, but significant differences were not ob-
served. There were no clear trends in risk associated with
duration of finasteride use.

4, Discussion

Our results show an increased risk of prostate cancer in men
using either group of BPH phrarmacotherapy. The risk in-
crease is most likely caused by increased detection of latent
prostate cancers due to differential diagnostics of BPH. How-
ever, the risk was lower among finasteride users compared
with the alpha-blocker users. Our results emphasise that
prostate cancer risk in symptomatic finasteride users is
strongly affected by not only the biological effect of finaste-
ride , but by the clinical practices and diagnostics in the man-
agement of LUTS and BPH as well.

Ours is the first study to examine prostate cancer risk
among finasteride users in a population-based setting and
compare it to that of alpha-blocker users.

Due to the comprehensive national health care registers of
Finland, we were able to evaluate the effect of medication use
on prostate cancer risk at the population level. Enrollment of

Table 3 - Prostate cancer stage in finasteride and alpha-blocker users in the study population of all Finnish prostate cancer

cases diagnosed in 1995-2002 and their matched controls

Duration of Pattern of use

Localised cancer

Non-localised cancer

medication use

No. of discordant ~ OR 95% CI No. of discordant  OR 95% CI
pairs? pairs

Finasteride <4 years Regular 133/101 1.32 1.01-1.72 35/41 0.86 0.54-1.34
Non-regular® 623/319 1.95 1.71-2.23 114/128 0.89 0.69-1.14

>4 years Regular 20/13 1.60 0.52-4.89 = = =
Non-regular 428/360 1.19 0.92-1.53 47/76 0.62 0.37-1.04
Alpha-blockers <4 years Regular 119/77 1.55 1.16-2.06 28/26 1.08 0.63-1.84
Non-regular 707/347 2.04 1.79-2.32 132/119 1.11 0.87-1.43

>4 years Regular 12/7 171 0.67-4.35 - - -
Non-regular 447/178 2.51 2.11-2.99 63/84 0.75 0.54-1.05

a Number of case-control pairs discordant to medication use. Case: user — control: non-user/Case: non-user — control: user.

b Includes irregular and short-term medication users.
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Table 4 - Prostate cancer risk among finasteride users compared with alpha-blocker users

Period of exposure® Regular use® Irregular use® Short-term use?

No. of OR 95% CI No. of OR 95% CI No. of OR 95% CI

exposed exposed exposed

cases cases cases
1 year 356 0.61 0.51-0.72 423 0.83 0.69-0.99 1042 1.06 0.89-1.26
2 years 114 0.65 0.49-0.85 323 0.72 0.60-0.85 1507 0.88 0.78-1.00
3 years 45 0.93 0.59-1.45 221 0.64 0.53-0.78 1041 0.98 0.87-1.11
4 years 52 0.57 0.39-0.82 102 0.71 0.54-0.95 1041 0.99 0.87-1.13
5 years or more 24 0.72 0.41-1.26 96 0.76 0.57-1.02 1135 1.04 0.92-1.19

Study population of all Finnish prostate cancer cases diagnosed in 1995-2002 and their matched controls.

a Length of the time period included in the analysis. Measured as consecutive years running backwards from the reference month.
b Each person categorised as regular user has been reimbursed at least 365 DDD during each year of the exposure period.

c Irregular users have been reimbursed less than 365 DDD during each year of the exposure period.

d Medication users with one or more years without reimbursements during the exposure period are categorised as short-term users.

all the prostate cancer cases in Finland during 1995-2002 and
their controls led to a large study population with minimal
influence of chance or selection bias.

Finasteride and alpha-blocker use for BPH was fully docu-
mented by the prescription database since they were avail-
able only through physician’s prescription during the study
period. Thus we were able to estimate detailed exposure
information from the prescription database in an unbiased
fashion and with extensive coverage. In 2002, a total of 4.69
DDD/1000 persons/day of finasteride and 6.41 DDD/1000/day
of alpha-blockers were purchased in Finland for BPH treat-
ment.’® In our data, the men had been reimbursed 4.42
DDD/1000/day of finasteride and 6.15 DDD/1000/day of al-
pha-blockers. Hence the validity and representativeness of
our results are high.

An 89% prevalence of LUTS has been estimated among
Finnish men 50 years of age or older, with 24% having severe
symptoms.'* The 15.6% overall prevalence of BPH pharmaco-
therapy observed in our study population suggests that only a
small portion of these men seek medical help, presumably
those with most severe LUTS. Severe symptoms are more of-
ten treated with quicker acting alpha-blockers, explaining
their observed greater prevalence of use.

A portion of BPH pharmacotherapy was used to treat
symptoms of prostate cancer, as shown by the substantially
increased risk among men whose only medication purchases
had occurred within six months of the reference date
(OR =3.19; 95% CI 2.60-3.90 and OR =6.02; 95% CI 5.25-6.89
for finasteride and alpha-blockers, respectively). However,
exclusion from the analyses controlled the bias caused by
these men.

Finasteride was licensed in Finland in 1992, though infor-
mation on medication purchases was available since 1995.
As a result some of the users may have longer history of
use than appeared in our study and some previous users
may appear falsely as non-users, thus diluting the observed
effect of finasteride. However, the distortion is likely to be
small as the estimates based on cases diagnosed during the
early period (with less complete coverage of recent use) gave
similar results than analyses based on later cases.

The observed difference in prostate cancer risk between
alpha-blocker and finasteride users could have been slightly
diluted by the fact that alpha-blockers were licensed in Fin-

land later than finasteride, as 681 previous finasteride users
switched to alpha-blockers in 1996 and 1997. However, the
exclusion of these men from the analyses changed the results
only marginally.

Finasteride used in the treatment of androgen-induced
alopecia is not recorded by the prescription database, possibly
leading to underestimation of the treatment effect. However,
finasteride is not commonly used for this indication; in 2002
the consumption in Finland was 0.41 DDD/1000 persons/
day.'°

Age and ethnicity are well known risk factors for prostate
cancer.'? We controlled the confounding effect of age by indi-
vidual matching of cases and controls. Confounding by eth-
nicity is minimal due to the homogeneity of the Finnish
population with over 98% being Caucasian.? Inherited predis-
position for prostate cancer is a strong risk factor, estimated
to account for 5-10% of all Finnish prostate cancers.”® Thus
if the medical treatment for BPH is assumed to be 1.1-1.5
times more common among men with a family history of
prostate cancer, this confounding factor could have caused
0.5-5% of excess risk observed in our study. However, heredi-
tary prostate cancer has not been found to affect the risk of
BPH.™

Other possible risk factors such as body mass index, die-
tary fat, vitamin D and vitamin E* were not accounted for
in the selection of study population, since data were not avail-
able. Thus, they can potentially cause a confounding factor in
our results, but their role as risk factors has not been well
established.

We found the odds ratio of prostate cancer to be increased
similarly in users of both drug groups of BPH pharmacother-
apy, even though the drugs act through very distinct mecha-
nisms. Since BPH is not associated with prostate cancer
risk,® non-causal explanations must be considered. Differen-
tial diagnostics in men with LUTS includes measuring of ser-
um PSA and performing a digital rectal examination, with
prostate biopsy for the exclusion of prostate cancer in men
with suspicious findings.

Prostate cancer is a disease of slow growth rate and long
latency. Autopsy studies have reported a 34% prevalence of
latent prostate cancer for men older than 50 years.’™ A
42% average prevalence of incidental prostate cancer has
been reported in men undergoing cystoprostatectomy for
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bladder cancer.'’® The autopsy and cystoprostatectomy
prevalences have been estimated to exceed the lifetime risk
of death from prostate cancer by at least 10-fold.® The
present diagnostic techniques have been shown to be capa-
ble of diagnosing a large proportion of these latent cancers,
leading to overdetection.?®

Routine prostate cancer screening with PSA-test in
asymptomatic men was not recommended in Finland during
the study period. The exception was men participating in
the Finnish Prostate Cancer screening trial, initiated in
1996.2* The overall prevalence of opportunistic screening
has been reported to be 10% in Finnish population during
1996-1999.%2, Since a majority of the population was
unscreened, the prevalence of undiagnosed latent malignan-
cies of prostate was presumably high leading to increased
detection rate in men whose PSA was systematically mea-
sured due to LUTS, causing detection bias. The observed risk
being increased only for localised prostate cancer supports
this assumption.

Prostate cancer risk was increased among alpha-blocker
users regardless of regularity of use. However, in finaste-
ride users the risk increase was observed only among short-
term users in all categories of exposure time and irregular
users when the analysed time period was the year preceding
the reference month. Among regular finasteride users the risk
was not elevated at any time period. It is likely that the risk is
elevated also among regular users at the initiation of the ther-
apy, but the subsequent decrease in risk among long-term
regular users diminishes the overall increase observed.

BPH is a progressive disease,”® and discontinuation of
medication use eventually leads to recurrence of LUTS unless
surgery is commenced. Thus irregular and short-term users
likely had more frequent contacts with a physician due to
LUTS than the regular users, leading to more frequent PSA
measurements and an increased likelihood of prostate cancer
diagnosis.

The biological effect of finasteride use could more properly
be evaluated when prostate cancer risk among finasteride
users was compared to that of alpha-blocker users since both
groups undergo differential diagnostics of BPH, increasing
comparability. The risk did not differ between short-term
medication users with one or more years without purchases
during the analysed time periods. However, in men with pur-
chases each year, i.e. regular and irregular users, the risk de-
crease was significant. It is plausible that only consistent
exposure to finasteride on a yearly basis is sufficient for a risk
decreasing effect. Among regular and irregular finasteride
users for five years or longer the odds ratios were below
one, but the difference was not significant due to small num-
ber of men in these categories.

The risk difference between finasteride and alpha-blocker
users could also be affected by the PSA lowering effect of fin-
asteride.>* Due to lower average PSA-level there could have
been fewer indications for prostate biopsies among finaste-
ride users. However, the PSA lowering effect has been re-
ported to be stronger when PSA is elevated due to BPH than
when elevated due to cancer.?” Thus the prostate cancer
detection sensitivity of PSA has been reported to improve dur-
ing finasteride therapy, presumably counterbalancing the
detection bias caused by lower PSA-levels.

We report an increased prostate cancer risk among BPH
pharmacotherapy users compared to non-users in previously
mainly unscreened population. The increase is due to en-
hanced detection of latent prostate cancers associated with
clinical practice of BPH diagnosis and management. However,
the risk is decreased among finasteride users when compared
with alpha-blocker users, who are subject to similar diagnos-
tics. The results suggest a chemopreventive effect of finaste-
ride on prostate cancer at the population level in men
treated for BPH. Nevertheless, possible detection bias caused
by the PSA lowering effect of finasteride must be considered
when interpreting the results.

Conflict of interest statement

None.

Acknowledgements

The study was supported in part by grants from Academy of
Finland (Grant number 205 862), Sigrid Juselius Foundation
and the Finnish Cancer Society.

Teemu Murtola’s work was supported by grants from the
Pirkanmaa Regional Fund of the Finnish Cultural Foundation,
the Medical Research Fund of Tampere University Hospital
and by non-restricted grants from Schering foundation, Astel-
las, Lilly Foundation and the Medical Research Fund of
AstraZeneca.

We thank Dr. Roger S Rittmaster, MD, for his helpful com-
ments on the manuscript.

REFERENCES

1. Ferlay J, Bray F, Pisani P, Parkin DM. GLOBOCAN 2002: Cancer
incidence, mortality and prevalence worldwide. IARC CancerBase
No. 5. version 2.0. Lyon: IARC Press; 2004.

2. Fong YK, Milani S, Djavan B. Natural history and clinical
predictors of clinical progression in benign prostatic
hyperplasia. Curr Opin Urol 2005;15:35-8.

3. Bostwick DG, Burke HB, Djakiew D, et al. Human prostate
cancer risk factors. Cancer 2004;101:2371-490.

4. Ishizuka O, Nishizawa O, Hirao Y, Ohshima S. Evidence-based
meta-analysis of pharmacotherapy for benign prostatic
hypertrophy. Int J Urol 2002;9:607-12.

5. Thompson IM, Goodman PJ, Tangen CM, et al. The influence
of finasteride on the development of prostate cancer. N Engl ]
Med 2003;349:215-24.

6. Tahmatzopoulos A, Rowland RG, Kyprianou N. The role of
alpha-blockers in the management of prostate cancer. Expert
Opin Pharmacother 2004;5:1279-85.

7. Teppo L, Pukkala E, Lehtonen M. Data quality and quality
control of a population-based cancer registry. Acta Oncol
1994;33:365-9.

8. Statistics Finland. Finland in figures: population structure.
http://www.stat.fi/tup/suoluk/suoluk_vaesto_en.html
[accessed 28.11.2006].

9. Martikainen J, Rajaniemi S. Drug reimbursement systems in
EU Member States, Iceland and Norway. Helsinki; The Social
Insurance Institution, Finland, Social security and health


http://www.stat.fi/tup/suoluk/suoluk_vaesto_en.html

EUROPEAN JOURNAL OF CANCER 43 (2007) 775-781

781

10.

11.

12.

13.

14.

15.

16.

17.

reports 54, 2002. http://www.kela.fi/in/internet/english.nsf/
NET/260902150016PB?OpenDocument [accessed 28.11.2006].
National Agency for Medicines: Drug consumption in Finland
in 2002-2005. http://raportit.nam.fi/raportit/kulutus/
laakekulutus_e.htm [accessed 28.11.2006].

Koskimaki J, Hakama M, Huhtala H, Tammela TL. Prevalence
of lower urinary tract symptoms in Finnish men: a
population-based study. Br J Urol 1998;81:364-9.

Crawford ED. Epidemiology of prostate cancer. Urology
2003;62:3-12.

Matikaine MP, Pukkala E, Schleutker J, et al. Relatives of
prostate cancer patients have an increased risk of prostate
and stomach cancers: a population-based, cancer registry
study in Finland. Cancer Causes Control 2001;12:223-30.

Negri E, Pelucchi C, Talamini R, et al. Family history of cancer
and the risk of prostate cancer and benign prostatic
hyperplasia. Int ] Cancer 2005;114:648-52.

Breslow N, Chan CW, Dhom G. Latent carcinoma of prostate at
autopsy in seven areas. Int J Cancer 1977;20:680-8.

Franks LM. Latent carcinoma of the prostate. J Pathol Bact
1954;68:603-16.

Kabalin JN, McNeal JE, Price HM, Freiha FS, Stamey TA.
Unsuspected adenocarcinoma of the prostate in patients
undergoing cystoprostatectomy for other causes: incidence,
histology and morphologic observations. J Urol
1989;141:1091-4.

18

19.

20.

21.

22.

23.

24.

25.

Montie JE, Wood DP, Pontes JE, Boyett JM, Levin HS.
Adenocarcinoma of the prostate in cystoprostatectomy
specimens removed for bladder cancer. Cancer 1989;63:
381-5.

Schréder FH, Gosselaar C, Roemeling S, Postma R, Roobol MJ,
Bangma CH. PSA and the detection of prostate cancer after
2005. Part I. EAU-EBU Update Series 2006;4: 2-12.

Draisma G, Boer R, Otto §J, et al. Lead times and
overdetection due to prostate-specific antigen screening:
estimates from the European randomized study of screening
for prostate cancer. ] Natl Cancer Inst 2003;95:868-78.
Makinen T, Tammela T], Stenman UH, et al. Second round
results of the Finnish population-based prostate cancer
screening trial. Clin Cancer Res 2004;10:2231-6.

Ciatto S, Zappa M, Villers A, Paez A, Otto S], Auvinen A.
Contamination by opportunistic screening in the European
randomized study of prostate cancer screening. BJU Int
2003;92:97-100.

Fitzpatrick JM. The natural history of benign prostatic
hyperplasia. BJU Int 2006;97:3-6.

Espana F, Martinez M, Royo M, et al. Changes in molecular
forms of prostate-specific antigen during treatment with
finasteride. BJU Int 2002;90:672-7.

Thompson IM, Chi C, Ankerst DP, et al. Effect of finasteride on
sensitivity of PSA for detecting prostate cancer. J Natl Cancer
Inst 2006;98:1128-33.


http://www.kela.fi/in/internet/english.nsf/NET/260902150016PB?OpenDocument
http://www.kela.fi/in/internet/english.nsf/NET/260902150016PB?OpenDocument
http://raportit.nam.fi/raportit/kulutus/laakekulutus_e.htm
http://raportit.nam.fi/raportit/kulutus/laakekulutus_e.htm

	Prostate cancer risk among users of finasteride and alpha-blockers - A population based case-control study
	Introduction
	Patients and methods
	Study population
	Drug exposure data
	Statistical analysis

	Results
	Prevalence of BPH pharmacotherapy
	Finasteride and prostate cancer risk
	Alpha-blockers and prostate cancer risk
	Prostate cancer risk among BPH medication users

	Discussion
	Conflict of interest statement
	Acknowledgements
	References


