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KEYWORDS Abstract  Background: Statins have demonstrated protection against aggressive/late-stage
Hydroxy and/or lethal prostate cancer (PC), but prior studies are limited by small populations, short
methylglutaryl-CoA follow-up and unequal health-care access. Research has not demonstrated that non-statin
reductase inhibitors; lipid-lowering medications (NSLLMs) provide a similar benefit, which would support a
Prostatic neoplasms; cholesterol-based mechanism. We sought to rigorously test the hypothesis that cholesterol-
Pharmaco lowering drugs affect PC incidence and severity.

epidemiology Methods: A retrospective cohort study was conducted by abstracting prescription and health

service records for 249,986 Saskatchewan men aged >40 years between January 1, 1990 and
December 31, 2014 and comparing first-time statin and NSLLM users with age-matched
non-users and glaucoma medication (GM) users for PC incidence, metastases at
diagnosis and PC mortality using Cox proportional hazards regression.

Results: In comparing statin users to non-users, a weak association was detected with
increased PC incidence (hazard ratio [HR] 1.07, 95% confidence interval [CI]: 1.02—1.12) that
disappeared when compared with GM users. Substantial protective associations
were observed between statin use and metastatic PC and PC mortality (HRs 0.69, 95% CI:
0.61—0.79 and 0.73, 95% CI: 0.66—0.81, respectively), which were stronger when compared
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with GM use (HRs 0.52, 95% CI: 0.40—0.68 and 0.51, 95% CI: 0.41—0.63, respectively).
Similar associations were found for NSLLM versus GM for metastatic PC (HR 0.57, 95%
CI: 0.41—0.79) and PC mortality (HR 0.66, 95% CI: 0.51—0.85).

Conclusions: Our analyses provide one of the more comprehensive findings to date that statins
may reduce risk of metastatic PC and PC mortality, and the first to demonstrate that NSLLM
have similar effects, supporting a cholesterol-based mechanism.

© 2019 Elsevier Ltd. All rights reserved.

1. Introduction

Statins  (3-hydroxy-3-methylglutaryl coenzyme A
reductase inhibitors) are widely prescribed drugs used to
reduce low-density lipoprotein (LDL) cholesterol and
modulate risk of cardiovascular disease (CVD).
Although initially intended to treat individuals with
higher comparative CVD risk [1], they have been shown
to reduce CVD in patients with low or moderate risk [2],
with the consequence that patients without atheroscle-
rosis or other prominent CVD risk factors have been
prescribed statins for many years. This prescribing
practice allows for retrospective analysis of large patient
populations to evaluate possible effects of statins on risk
of non-cardiovascular diseases, including prostate can-
cer (PC), a malignancy that has been experimentally and
epidemiologically linked in several reports to cholesterol
[3—7].

Prior studies investigating statins and PC incidence
are somewhat equivocal. Large randomised trials of
statins do not support a protective role on PC risk [8,9].
Most [4,10—17], but not all [18—20], observational
studies suggest that while statins may have a small effect
on PC incidence, they potentially have a substantial ef-
fect on PC severity, an interpretation supported by
meta-analyses [17,21]. Observational studies suggest a
compelling protective association, but many are weak-
ened by limitations. When comparing statin users with
non-users, a statin effect on PC risk may be due to an
extraneous difference such as a patient’s health-care
access or utilisation, a concern addressed by having
another drug user group as the comparison [12,22].
Relatively short follow-up [12,14,16] may preclude evi-
dence for a protective statin effect if cancers have not
reached clinical detection by study’s end. Moreover,
small study populations [18,19] and reliance on ‘soft’
end-points such as Gleason score [10,14,23] invite
subjectivity and often much missing data. Furthermore,
given that we expect the primary mechanism of any
patient-relevant statin effect on PC disease risk to be
through LDL reduction [3—7], prior studies have not
considered this mechanism by examining whether other
cholesterol-lowering drugs also have an effect, although
one prior analysis of non-statin lipid-lowering medica-
tions (NSLLM) on PC risk found no association [15].

To test the hypothesis that cholesterol-lowering drugs
affect incidence of overall PC, metastatic PC at
diagnosis and PC mortality and address shortcomings of
prior analyses [20,24], we performed a population-based
study of men aged >40 years from Canada’s Saskatch-
ewan province for their first-time statin, NSLLM and
glaucoma medication (GM) prescriptions over 25
years and compared PC incidence and mortality end-
points, as well as metastatic PC, between statin users
and non-users, NSLLM users and non-users and statin
or NSLLM users and GM users.

2. Patients and methods
2.1. Data source and population

The Saskatchewan Ministry of Health compiled de-
identified data for 249,986 men aged >40 years covered
by Saskatchewan Health (SH) and eligible for provincial
outpatient prescription drug benefits between January 1,
1990 and December 31, 2014. Based on pre-defined
criteria (detailed in section 2.2), the data set included a
subset of the men’s outpatient prescription drug, medi-
cal services and health insurance registration records, as
well as certain cancer records from the Saskatchewan
Cancer Agency (SCA) cancer registry. The study was
approved by the institutional review board of
HealthCore-NERI, Watertown, MA and the University
of Saskatchewan Biomedical Research Ethics Board.

2.2. Drug exposure groups

We identified new users of statins, NSLLM and GM
among men aged >40 years in Saskatchewan. Index date
was defined as dispensing date of the first prescription
on or after the man’s 40" birthday, no history of cancer
prior to index and study entry as 365 days prior to index
to ensure that participants were covered by SH for >12
months and that the first prescription in the database
was their first. Specific drugs of interest are listed in
Supplemental Table 1. For each statin user, up to three
non-users matched on age (up to + 2 years) were
selected; for each NSLLM user, up to 10 matched non-
users were selected, with a higher ratio of NSLLM non-
users chosen to enable sufficient power. Non-users
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reported the same index date as their matched user, and
a statin user or NSLLM user may have served as a non-
user prior to receiving his first index prescription. As an
active comparator, GM users controlled for confound-
ing and reduced bias related to differential health-care
exposure and prescribing patterns common to preven-
tive therapy medications for potentially asymptomatic
chronic health conditions [25—27]. Because the statin/
NSLLM user groups and GM group had drug treatment
initiation dates, these dates served as easily identifiable,
meaningful start times for collecting baseline charac-
teristics and starting follow-up [26,27]. Furthermore,
having an active comparator reduced the potential for
confounding by frailty that could occur with a ‘non-
user’ older adult group, where frail or sick individuals
may not be prescribed preventive treatments related to
failing health [27].

2.3. Outcomes

Incident PCs were identified from SCA registry data
using first occurrence date of ICD-O-3 code C61.9 for
primary prostate carcinoma, limited to adenocarci-
nomas. PC mortality was obtained from SCA registry
data on cause of death. To define more advanced PC,
metastases at diagnosis was used.

2.4. Covariates

Covariates of interest were age at index, index year,
baseline diabetes and baseline use of other drugs of in-
terest, including other lipid-lowering medication (LLM),
o blockers and Sa-reductase inhibitors (SARI), with
‘baseline’ defined as within 12 months prior to index
through the index date. Physician services
records provided data on certain medical diagnoses of
interest; however, only one diagnosis was reported for
each medical visit. For analysis, index year was initially
categorised into five groups of quinquennia; however,
owing to small numbers in the first and second groups,
four categories of index year were used: 1990—1999
(reference), 2000—2004, 2005—2009 and 2010—2014.

2.5. Statistical analyses

Descriptive analyses compared demographic and clinical
characteristics of male new users of statins, NSLLM,
their respective non-users and GM users. A retrospec-
tive cohort study design using survival analysis methods,
including log rank statistics and Cox proportional haz-
ards models, quantified differences in incident PC,
metastatic PC and PC mortality between drug exposure
groups. Exit date (censoring date) was defined as the

Table 1

Characteristics of male new users of statins, non-users and glaucoma medication users.

Characteristic Statin user” Statin non-user Glaucoma
medication user

N 80,282 184,538 7331

Age at index (yrs), Mean (SD) 59.1 (10.6) 58.7 (10.7) 64.0 (10.2)

Year of index, n (%)
1990—-1999
2000—2004
2005—2009
2010—2014
Follow-up time (yrs), Median (IQR)
Age at exit (yrs), Mean (SD)
Baseline drug use, n (%)
Non-statin lipid-lowering medications
Glaucoma medications
Sa-reductase inhibitors
a-blockers
Baseline comorbidities, n (%)
Benign prostatic hyperplasia
Diabetes
Hypertension
Heart disease
Hyperlipidemia®
Outcomes during follow-up, n (%)
Prostate cancer (PC)
Metastatic PC at diagnosis
Mortality among men with PC
Prostate cancer
Other cancer
Non-cancer
Alive

13,927 (17.4%)
19,171 (23.9%)
25,425 (31.7%)
21,759 (27.1%)
7.0 (1.5)

66.6 (11.2)

5802 (7.2%)
2808 (3.5%)
1599 (2.0%)
6781 (8.5%)

8614 (10.7%)
20,081 (25.0%)
39,845 (30.3%)
33,082 (41.2%)
39,825 (49.6%)

3157 (3.9%)
307 (0.4%)

497 (0.6%)
164 (0.2%)
477 (0.6%)
2019 (2.5%)

27,525 (14.9%)
39,089 (21.2%)
58,649 (31.8%)
59,275 (32.1%)
5.9 (7.0)

652 (11.2)

3165 (1.7%)
6495 (3.5%)
4928 (2.7%)
17,953 (9.7%)

23,030 (12.5%)
16,438 (8.9%)

62,665 (34.0%)
37,644 (20.4%)
26,553 (14.4%)

5769 (3.1%)
788 (0.4%)

1138 (0.6%)
378 (0.2%)
748 (0.4%)
3505 (1.9%)

3685 (50.3%)
1221 (16.7%)
1181 (16.1%)
1244 (17.0%)
6.6 (8.3)
71.7 (10.8)

132 (1.8%)
115 (1.6%)
496 (6.8%)

951 (13.0%)
949 (13.0%)
2451 (33.4%)
1854 (25.3%)
668 (9.1%)

416 (5.7%)
78 (1.1%)

135 (1.8%)
57 (0.8%)
109 (1.5%)
115 (1.6%)

SD, standard deviation; IQR, interquartile range.

# In comparing statin users with glaucoma medication users, users of both drugs were removed, reducing the statin user sample size to 77,453.
® ICD-9 272 is not specific to hyperlipidemia (includes other disorders of lipoid metabolism).
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earliest of date of cancer diagnosis, coverage termina-
tion with SH, death or December 31, 2014, in that order,
and follow-up time (person-time) as the time between
index and exit date. For each outcome, two regression
models were run: basic models adjusting only for age at
index and multivariable models also adjusting for index
year, baseline diabetes and baseline use of a-blockers,
5ARI and other LLM. For all Cox models, the
proportional-hazards assumption was tested with
PROC PHREG. Statistical analyses were performed
using SAS 9.4 (SAS Institute, Inc.), with 2-tailed tests
and P values < 0.05 representing statistical significance.

3. Results

Across new users of statins, NSLLM and GM, as well as
non-users, median (interquartile range) follow-up time
ranged from 5.9 (7.0) years among statin non-users to
7.3 (8.8) years among GM users (Tables 1 and 2). Statin
users had a longer duration of follow-up than their age-
matched non-users, and GM users were older at index.
Statin users and NSLLM users were more likely to use
other LLM at baseline and to have cardiometabolic
conditions than non-users. Moreover, while statin and

NSLLM users had lower baseline prevalence of benign
prostatic hyperplasia than GM users, they were more
likely to have been prescribed SARIs or a-blockers.
Cumulative incidence of PC was 3.9% in statin users,
3.1% in statin non-users, 4.2% in NSLLM users, 3.9% in
NSLLM non-users and 5.7% in GM users (Tables 1 and
2). Person-years of observation for each group are
provided in Supplemental Table 2. In multivariable-
adjusted survival analyses, compared with non-users,
statin users and NSLLM users had a 7% and 14%
higher risk of PC incidence, respectively; however, when
compared with GM users, there were no associations
with PC incidence (Table 3). For metastatic PC, both
statin and NSLLM use showed protective associations,
with the strongest risk reductions observed when
compared with GM users. Specifically, statin users had a
48% lower risk (hazard ratio [HR] 0.52, 95% confidence
interval [CI]: 0.40—0.68) and NSLLM users a 43% lower
risk (HR 0.57, 95% CI: 0.41—0.79) of metastatic PC
compared with GM users. Furthermore, statin users had
a 49% lower risk (HR 0.51, 95% CI: 0.41—0.63) and
NSLLM users a 34% lower risk of PC mortality (HR
0.66, 95% CI: 0.51—0.85). In sensitivity analyses, sur-
vival models accounting for competing risks were run,

Table 2

Characteristics of male new users of non-statin lipid-lowering medications (NSLLM), non-users, and glaucoma medication users.

Characteristic NSLLM user” NSLLM non-user Glaucoma
medication user

N 20,251 185,589 11,203

Age at index (yrs), Mean (SD) 58.7 (10.3) 58.2 (10.1) 64.4 (10.2)

Year of index, n (%)
1990—1999
2000—2004
2005—2009
2010—2014
Follow-up time (yrs), Median (IQR)
Age at exit (yrs), Mean (SD)
Baseline drug use, n (%)
Statins
Glaucoma medications
Sa-reductase inhibitors
a-blockers
Baseline comorbidities, n (%)
Benign prostatic hyperplasia
Diabetes
Hypertension
Heart disease
Hyperlipidemia®
Outcomes during follow-up, n (%)
Prostate cancer (PC), n (%)
Metastatic PC at diagnosis
Mortality among men with PC
Prostate cancer
Other cancer
Non-cancer
Alive

4981 (24.6%)
3623 (17.9%)
6693 (33.1%)
4954 (24.5%)
7.3 (1.5)
66.8 (10.8)

11,807 (58.3%)
716 (3.5%)
446 (2.2%)
1914 (9.5%)

2349 (11.6%)
5716 (28.2%)
11,417 (56.4%)
8989 (44.4%)
13,491 (66.6%)

856 (4.2%)
72 (0.4%)

129 (0.6%)
48 (0.2%)

153 (0.8%)
526 (2.6%)

44,748 (24.1%)
32,578 (17.6%)
61,286 (33.0%)
46,977 (25.3%)
7.1 (7.5)

66.2 (10.8)

38,134 (20.6%)
6450 (3.5%)
4130 (2.2%)
17,077 (9.2%)

21,846 (11.8%)
26,243 (14.1%)
72,335 (39.0%)
47,089 (25.4%)
46,690 (25.2%)

7280 (3.9%)
854 (0.5%)

1330 (0.7%)
424 (0.2%)

1004 (0.5%)
4552 (2.4%)

4885 (43.3%)
2059 (18.4%)
2164 (19.3%)
2125 (19.0%)
7.3 (8.8)
72.4 (10.6)

1817 (16.2%)
226 (2.0%)
991 (8.9%)

1622 (14.5%)
2143 (19.1%)
4597 (41.0%)
3421 (30.5%)
2123 (19.0%)

640 (5.7%)
106 (1.0%)

179 (1.6%)
66 (0.6%)

155 (1.4%)
240 (2.1%)

SD, standard deviation; IQR, interquartile range.

% In comparing NSLLM users with glaucoma medication users, users of both drugs were removed, reducing the NSLLM user sample size to

18,865.

® ICD-9 272 is not specific to hyperlipidemia (includes other disorders of lipoid metabolism).
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but results were identical. Moreover, when the NSLLM
group and their comparators (non-users and GM users)
were revised to remove men who also used statins,
representing ‘pure’ NSLLM users, the HRs were similar,
if not stronger, than the original results (Table 3). The
magnitude of associations is depicted in Kaplan—Meier
curves (Figs. 1 and 2).

4. Discussion

We demonstrate that statins and NSLLM are poten-
tially associated with a dramatic decrease in metastatic
PC and PC mortality. The slight increase in PC inci-
dence detected within the statin and NSLLM user co-
horts may result from a real association or from
extraneous factors such as greater exposure to health
care than among non-users. In our analysis of PC inci-
dence between LLM users and GM users, with pre-
sumably more similar health-care access, the higher
incidence of PC in the LLM user group falls away, and
the difference between the groups is non-significant.
Overall, our analysis corroborates, by demonstrating an
effect of statins, and extends, by revealing the associa-
tion with NSLLM, the observations of several inde-
pendent groups—statin use is not strongly associated
with PC incidence but is associated with a consistently

Table 3

measured reduction in aggressive, lethal disease and
mortality [11—13,15,16,28,29].

A priori, there are two independent lines that suggest
the prostate and PC may be altered by cholesterol expo-
sure: (1) both a long [30] and recent [3,5—7] history of
clinical and experimental observation support the pros-
tate as an organ that accumulates cholesterol, has diffi-
culty removing excess cholesterol and is physiologically
sensitive to the effects of excess cholesterol; (2) a body of
evidence suggests elevated circulating cholesterol is asso-
ciated with risk of both benign and malignant prostate
disease [12,31,32]. Therefore, we anticipated that statins
and NSLLM would have a physiological effect on the
prostate, alter the course of prostate pathology and reduce
the progression of PC. We hypothesised that LLM, and
especially statins, whose major patient-relevant in vivo
activity is to lower circulating LDL, would reduce incident
metastatic PC and PC mortality. Our analysis of NSLLM
and PC risk supports our hypothesis that lipid lowering
affects prostate pathology and the progression of malig-
nant disease; NSLLM had much the same effect on met-
astatic PC and PC mortality as did statins. To our
knowledge, this is the first study to report that NSLLM
also reduce the risk of clinically serious disease.

While the major in vivo effect of statins has always
been acknowledged as their potent LDL-cholesterol

Risk of prostate cancer, metastatic prostate cancer and prostate cancer mortality among statin users, non-statin lipid-lowering medication

(NSLLM) users, non-users and glaucoma medication users.

Comparison and outcome No. of events Age-adjusted HR P value Fully-adjusted HR*" P value
(95% CI) (95% CI)
Statin users (n = 80,282) versus non-users (n = 184,538)
Total prostate cancer 8926 1.06 (1.01—1.11) 0.009 1.07 (1.02—1.12) 0.003
Metastatic prostate cancer 1095 0.67 (0.59—0.77) <0.0001 0.69 (0.61-0.79) <0.0001
Prostate cancer mortality 1635 0.71 (0.64—0.79) <0.0001 0.73 (0.66—0.81) <0.0001
NSLLM users (n = 20,251) versus non-users (n = 185,589)
Total prostate cancer 8136 1.05 (0.98—1.13) 0.16 1.14 (1.06—1.22) 0.0006
Metastatic prostate cancer 926 0.69 (0.54—0.87) 0.002 0.67 (0.52—0.85) 0.001
Prostate cancer mortality 1459 0.79 (0.66—0.95) 0.01 0.83 (0.69—0.99) 0.04
‘Pure’ NSLLM users (n = 8444) versus non-users (n = 147,455)"
Total prostate cancer 6614 1.04 (0.95—1.15) 0.41 1.02 (0.93—1.12) 0.68
Metastatic prostate cancer 739 0.61 (0.43—0.85) 0.004 0.63 (0.45—0.89) 0.008
Prostate cancer mortality 1259 0.75 (0.60—0.94) 0.01 0.77 (0.62—0.97) 0.02
Statin users (n = 77,453) versus glaucoma medication users (n = 7331)
Total prostate cancer 3432 0.87 (0.78—0.97) 0.009 1.02 (0.92—1.14) 0.71
Metastatic prostate cancer 362 0.58 (0.45—0.75) <0.0001 0.52 (0.40—0.68) <0.0001
Prostate cancer mortality 603 0.58 (0.47—0.70) <0.0001 0.51 (0.41-0.63) <0.0001
NSLLM users (n = 18,865) versus glaucoma medication users (n = 11,203)
Total prostate cancer 1406 0.97 (0.87—1.08) 0.59 1.08 (0.95—1.22) 0.24
Metastatic prostate cancer 168 0.62 (0.45—0.86) 0.004 0.57 (0.41-0.79) 0.0008
Prostate cancer mortality 292 0.68 (0.54—0.87) 0.002 0.66 (0.51—0.85) 0.001
‘Pure’ NSLLM users (n = 7816) versus glaucoma medication users (n = 9386)°
Total prostate cancer 986 1.06 (0.93—1.22) 0.39 1.10 (0.96—1.26) 0.18
Metastatic prostate cancer 130 0.53 (0.34—0.80) 0.003 0.50 (0.33—0.76) 0.001
Prostate cancer mortality 235 0.66 (0.49—0.87) 0.004 0.65 (0.49—0.87) 0.003

CI, confidence interval.

% Hazard ratio (HR) adjusted for age at index, index year, diabetes and use of alpha-blockers, Sa-reductase inhibitors and other lipid-lowering

medication.

® For analyses of ‘Pure’ NSLLM users versus non-users and ‘Pure’ NSLLM users versus glaucoma medication users, none of the men used

statins.
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Fig. 1. Kaplan—Meier curves for metastatic prostate cancer at diagnosis among statin and non-statin lipid-lowering medication (NSLLM)
users compared with age-matched non-users (A and B, respectively) and glaucoma medication (GM) users (C and D, respectively).

ClI, confidence interval.

reducing activity, other activities that may augment
statins® effectiveness have been elucidated, with some
investigators/clinicians suggesting that LDL-cholesterol
reduction, per se, is not why statins are so effective in
reducing disease risk, whether CVD or serious PC.
Recently, at least with regards to CVD, these non-cho-
lesterol—based mechanisms have been challenged by the
publication of IMPROVE-IT trial results [33], in which
ezetimibe (a NSLLM) in combination with a statin was
more effective than a statin alone and by results of
studies using monoclonal antibodies targeting PCSK9,
which leads to an increase in LDL-receptor expression
(and lower circulating LDL-cholesterol). Because these
drugs work by entirely different mechanisms than do
statins, with their only similarity being that they reduce
circulating cholesterol, the most reasonable argument is
that statins, ezetimibe and PCSK9 reduce disecase
because they reduce circulating cholesterol levels.
Interestingly, in our analyses of NSLLM users, whether
the men also used statins or not (i.e. ‘pure’ NSLLM use)
did not reduce protective associations with PC out-
comes. Thus, our findings, suggesting that LDL-
cholesterol reduction by any means reduces risk of
serious PC, are very much in line with the consensus that
LDL-cholesterol reduction reduces CVD risk [34].

The current report and several prior studies
[10,12—16,23,28] suggest that if statins influence PC
risk, it is not readily apparent in a substantial reduction
of incidence, but instead in reduction of aggressive,
metastatic or fatal disease. Why? First, cholesterol is not
expected to be directly involved in altering genes and
causing mutation, so an effect on incidence would not
be anticipated. On the other hand, prostate ductal
epithelial cells face a challenging environment when
cholesterol levels are elevated, as excess cholesterol in-
vites oxidation, which in turn can be cytotoxic [30],
giving a selective advantage to cells capable of regu-
lating excess cholesterol in the absence of appropriate
export [35]. One way to accommodate the excess
cholesterol is to convert cholesterol into other molecules
such as bile acids and steroids [36]. Thus, a ductal
epithelial cell in a high-cholesterol environment gains a
selective advantage if it can carry on steroidogenesis, a
process likely to be relatively unimportant to malignant
cells when testosterone levels are high but would be
highly advantageous under castrate androgen levels, as
would be encountered in late-stage disease. Steroido-
genic potential might even provide certain cells with an
aggressive phenotype when androgen levels are rela-
tively normal.
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Fig. 2. Kaplan—Meier curves for prostate cancer mortality among statin and non-statin lipid-lowering medication (NSLLM) users
compared with age-matched non-users (A and B, respectively) and glaucoma medication (GM) users (C and D, respectively).

CI, confidence interval.

As with use of all extant data sets, our study has
strengths and unavoidable limitations. Strengths include
a large sample of men and a rich data set, with linked de-
identified administrative health claims data, electronic
prescription records and cancer registry data for an
entire Canadian province. Rather than relying on self-
reported medication use, prescription records provided
precise drug dispensing dates and dosage estimates [11].
In addition, a 25-year follow-up is sparse in prior
studies. With such a large sample and long follow-up,
there were sufficient events for statistical power. Utilis-
ing the ‘active comparator, new user’ design [22], with
GM users as a reference population having similar in-
vestment in health care (e.g. need for physician visits
and prescription refills), avoided many sources of bias.
Lastly, the study’s community-based sample provided
more generalisability than a convenience sample or
specialised study cohort [16,28,29], and the study pop-
ulation’s universal health care likely diminished socio-
economic biases related to health-care access.

Counterbalancing limitations include the assumption
that a dispensed prescription was a consumed prescrip-
tion, lack of data on behavioural factors (e.g. body

composition, dietary intake and other conditions),
which could help rule out unmeasured comorbidity as a
potential contributor to mortality differences [25],
possible misclassification of medical diagnoses and PC
as the cause of mortality and somewhat limited data on
cancer progression and treatment. Further, the relatively
homogeneous racial/ethnic population in Saskatchewan
limits generalisability to other groups.

In summary, using a large patient population with
prescription drug records spanning 25 years, this is the first
study to demonstrate that lipid-lowering drugs (statins and
non-statins) reduce the risk of aggressive PC and PC
mortality. While our study cannot establish a cause-and-
effect relationship between cholesterol reduction and
reduction in risk of serious PC outcomes, given that statins
and NSLLMs work by entirely different non-overlapping
mechanisms, a cholesterol-based explanation is simplest.
Given the strength of the current observations and of
many prior reports [3—7,10—16,24,28], it seems reasonable
to inform men with established PC risk (e.g. family history,
presence of BPH) that their use of statins and NSLLM
could potentially reduce the possibility of a poor outcome
if PC ever develops and may therefore be beneficial.
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