
Statin use and longitudinal changes in prostate volume; results 
from the REDUCE trial

Emma H. Allott*,1,2, Ilona Csizmadi3,*, Lauren E. Howard4, Roberto L. Muller5, Daniel M. 
Moreira6, Gerald L. Andriole7, Claus G. Roehrborn8, Stephen J. Freedland3,9

1Centre for Cancer Research and Cell Biology, Queen’s University Belfast, Belfast, UK 
2Department of Histopathology and Morbid Anatomy, Trinity Translational Medicine Institute, 
Trinity College Dublin, Dublin, Ireland 3Department of Surgery, Division of Urology, Cedars-Sinai 
Medical Center, Los Angeles, CA, USA 4Duke Cancer Institute, Duke University School of 
Medicine, Durham, NC 5Division of Urology, Center of Oncologic Research (CEPON), 
Florianopolis, Santa Catarina, Brazil 6Department of Urology, University of Illinois at Chicago, 
Chicago, IL, USA 7Division of Urologic Surgery, Department of Surgery, Washington University 
School of Medicine, St. Louis, MO, USA 8Department of Urology, UT Southwestern Medical 
Center, Dallas, TX, USA 9Urology Section, Veterans Affairs Medical Center, Durham, NC, USA

Abstract

Objective: To test the association between statin use and prostate volume (PV) change over time 

using data from REDUCE, a 4-year randomized controlled trial testing dutasteride for prostate 

cancer chemoprevention.

Subjects/patients and methods: We identified men with a baseline negative prostate biopsy 

from REDUCE who did not undergo prostate surgery or develop prostate cancer over the trial 

period. Men reported statin use at baseline. PV was determined from transrectal ultrasound 

performed to guide prostate biopsy at baseline, 2- and 4-years post-randomization. Multivariable 

generalized estimating equations tested differences in PV change over time by statin use, overall 

and stratified by treatment arm. We tested for interactions between statins and time in association 

with PV using the Wald test.

Results: Of 4,106 men, 17% used statins at baseline. Baseline PV did not differ by statin use. 

Relative to non-users, statin users had decreasing PVs over the trial period (p=0.027). Similar 

patterns were seen in dutasteride and placebo arms, though neither reached statistical significance. 

Mean estimated PV was modestly but significantly lower in statin users relative to non-users in the 

dutasteride arm at 2-years (4.5%, p=0.032) and 4-years (4.0%, p=0.033), with similar (3–3.3%) 

but non-significant effects in the placebo arm.

Conclusion: If confirmed, our findings support a role for statins in modestly attenuating PV 

growth, with a magnitude of effect in line with previously-reported PSA-lowering effects of statins 
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(~4%). Future studies are needed to assess whether this putative role for statins in PV growth 

could impact lower urinary tract symptom development or progression.
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INTRODUCTION

Benign prostatic hyperplasia (BPH) is common among older men.(1) The condition is 

associated with a constellation of lower urinary tract symptoms (LUTS) that can impair 

quality of life.(2–4) While the underlying mechanisms associated with its occurrence have 

not yet been established, chronic inflammation of prostatic tissue has been hypothesized to 

be a critical etiologic component.(1, 5, 6) Importantly, incidence of BPH and its associated 

comorbidities is projected to increase as the US population ages and as the prevalence of 

conditions that promote systemic inflammation, such as obesity, continue to increase.(7) 

Hence, effective treatment and, ideally, preventive strategies are urgently needed to limit the 

morbidities associated with this growing public health problem.

Some recent studies suggest that statins may reduce prostate volume (PV) growth and 

LUTS,(8–10) but results have not been consistent.(11) Statins, or 3-hydroxy-3-

methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors, are a class of drugs widely 

prescribed to treat hypercholesterolemia. The inhibition of HMG-CoA reductase leads to 

improvement of serum lipid parameters by limiting conversion of HMG-CoA to mevalonate, 

a key intermediate in cholesterol biosynthesis. The resulting reduction in serum cholesterol, 

known to be beneficial for reducing the incidence of cardiovascular disease, may also benefit 

prostatic tissue. Through reduction of intracellular mevalonate levels, isoprenoid synthesis is 

limited which inhibits cellular proliferation and differentiation.(12) In addition, statins have 

anti-inflammatory properties,(13) along with other effects including increased apoptosis and 

autophagy.(14) While these cellular mechanisms provide rationale linking statins to altered 

metabolism in prostatic tissue,(15, 16) the association between statins and benign prostate 

conditions remains unclear.

The REduction by DUtasteride of prostate Cancer Events (REDUCE) chemoprevention trial 

randomized men with a negative prostate biopsy to dutasteride or placebo and performed 

repeat transrectal ultrasound (TRUS)-guided biopsies at 2- and 4-years (17), providing an 

opportunity to examine the effect of statin use on TRUS-measured PV growth over the 4-

year trial period. We previously showed that statin use was associated with reduced chronic 

histologic inflammation of benign prostate tissue in REDUCE.(18) In light of our previous 

work and the known systemic anti-inflammatory properties and apoptotic properties of 

statins, we hypothesized that statin use may lead to an attenuation of PV growth over time.
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SUBJECTS/PATIENTS AND METHODS

Study Population

REDUCE was a 4-year double-blind, randomized placebo-controlled trial testing the effect 

of dutasteride (0.5 mg/day) versus placebo on the incidence of prostate cancer. The methods 

and trial results have been previously published.(17) Briefly, the 4-year multinational trial 

randomized men between 50 and 75 years of age meeting the following criteria: serum 

prostate-specific antigen (PSA) levels between 2.5 to 10 ng/mL, having had a single negative 

prostate biopsy (6 – 12 cores) 6 months prior to enrollment, presenting with an International 

Prostate Symptom Score (IPSS) <25, or <20 while receiving α-blockers for the treatment of 

BPH. Baseline biopsies were centrally reviewed to confirm a negative prostate cancer 

diagnosis. Men were excluded if they had a history of prostate cancer, high-grade 

intraepithelial neoplasia, or atypical small acinar proliferation. Of 8,321 men randomized to 

the trial, 199 (1.3%) were excluded because they did not receive the drug, had a positive 

baseline biopsy or the biopsy was not reviewed, leaving 8,122 in the ‘efficacy’ study. Of the 

8,122 men, we excluded men from our analysis who had baseline TRUS-measured PV >80 

cc (as per REDUCE inclusion criteria, n=163), those who had prostate surgery during the 

trial period (n=741), those diagnosed with prostate cancer during trial period (n=976) as 

prostate cancer presence may affect PV, men with missing PV values (n=1,567) and men 

using other lipid-lowering agents alone or in combination with statins [fenofibrate (n=34), 

ezetimibe (n=16), gemfibrozil (n=25)]. Men with missing data for body mass index (BMI; 

n=58), diabetes status (n=1), BPH status (n=2), dihydrotestosterone (DHT) level (n=55), 

testosterone level (n=10), smoking status (n=2) and alcohol intake (n=15) were also 

excluded, leaving 4,457 participants.

Exposure and covariate assessment

A detailed medical history was obtained at baseline for medical comorbidities, smoking 

history, medication and alcohol use. Participants reported all medications taken at baseline, 

however, statin type, dose and duration were unavailable; hence, statin use was dichotomized 

to users and non-users at baseline. The presence of BPH at baseline was defined according 

to the discretion of the treating physician.

Outcome assessment

As per trial protocol subjects underwent TRUS to guide prostate biopsy at years 2 and 4. 

TRUS was also performed at baseline for screening prior to randomization, unless already 

performed within the preceding 6 months. PV was calculated using measurements obtained 

by TRUS and the prostate ellipsoid formula (the length of anteroposterior, cephalocaudal, 

and transverse axes multiplied by π/6). We identified 351 men with PV values at follow-up 

years 2 or 4 that met our criteria for outliers defined as the top or bottom 2.5% of the ratio of 

PV difference to the baseline value [(follow-up PV – baseline PV)/ baseline PV × 100)] 

across all men for that specific time point. We assumed that these extreme values arose from 

errors in measurement or data transcribing, and therefore we excluded those 351 men from 

our analysis for a final sample size of 4,106.
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Statistical analysis

Baseline characteristics by statin use were examined using the Wilcoxon rank sum test and 

χ2 tests for continuous and categorical variables, respectively.

Generalized estimating equations (GEE) models were used to examine the association 

between statin use (vs. non-use) and changes in PV over time, overall and stratified by 

treatment arm. A first-order autoregressive correlation structure for within-subject PV was 

assumed. Models were adjusted for characteristics at randomization: age (continuous), race 

(white, black, other), BMI (continuous, log-transformed), BPH (yes vs. no), diabetes (yes vs. 

no), DHT (continuous, log-transformed), serum testosterone (continuous, log-transformed), 

geographic region (North America, Europe, other), smoking (never, former, current), alcohol 

use (0, 1–7, >7 drinks/week), and treatment arm (dutasteride vs. placebo; for overall 

analyses only). We also included a time indicator (categorical: baseline, 2-year visit, 4-year 

visit) and interaction terms for time × statin and time × dutasteride (for overall analyses 

only) to account for changes in associations with PV over time. Linear combinations of 

estimates from the GEE models were used to display the differences in PV (ΔPV) between 

statin users vs. non-statin users at baseline, 2-year, and 4-year visits. We tested for 

interactions between statin use and PV change over time, and between treatment arm and PV 

change over time using the Wald test. We also reported mean estimated PV and 95% 

confidence intervals (CIs) from the multivariable models at each time point overall and by 

statin use, overall and stratified by treatment arm (dutasteride vs. placebo). These mean 

estimated PV values were also displayed graphically.

Statistical analyses were performed using Stata, version 13.1 (Stata Corp., College Station, 

TX).

RESULTS

Characteristics of statin users and non-users

Of 4,106 men, 692 (17%) were statin users at baseline (Table 1). Relative to non-users, statin 

users were slightly older and more likely to live in North America than in Europe or 

elsewhere. Statin users also had a slightly higher BMI, were more likely to have been 

diagnosed with diabetes, less likely to have BPH, and had lower DHT and testosterone 

levels. Statin users were also more likely to be former smokers and less likely be never 

smokers. There were no differences between statin users and non-users with respect to 

alcohol consumption, IPSS or baseline PV.

Associations between statin use, dutasteride, and PV change over time

On multivariable analysis among all patients, PV was similar between statin users vs. non-

users (p=0.52) and between treatment arms at baseline (p=0.96, Table 2). However, both 

statin use and dutasteride use were associated with a reduction in PV growth over the trial 

period (p-interactions=0.021 and <0.001, respectively). Specifically, relative to non-use, 

statin use was associated with decreased PV at 2-years (ΔPV = −1.75, 95% CI [−3.16, 

−0.33], p=0.015) and at 4-years (ΔPV = −1.63, 95% CI [−3.10, −0.16], p=0.030). The effect 

of dutasteride on lowering PV was roughly 10-fold greater than the statin-associated 
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magnitude of effect at both 2-years (ΔPV = −12.3, 95% CI [−13.3, −11.2], p<0.001) and 4-

years (ΔPV = −18.1, 95% CI [−19.2, −17.1], p<0.001). When stratified by treatment arm, 

there were similar magnitudes of association between statin use and PV change over time as 

observed in the study population as a whole, though no significant interactions between 

statin use and time were seen in either the placebo arm (p-interaction=0.26) or dutasteride 

arm (p=0.055). Considering each time point separately, though there was an inverse 

direction of effect, statin use was not significantly associated with lower PV in the placebo 

arm at 2-years (p=0.18) or at 4-years (p=0.32). However, in the dutasteride arm, statin use 

was associated with significantly lower PV at 2-years (ΔPV = −1.94, 95%CI [−3.71, −0.16], 

p=0.032) and at 4-years (ΔPV = −2.00, 95%CI [−3.84, −0.16], p=0.033). Sensitivity analysis 

stratified by geographic region showed similar patterns of statin-associated PV changes in 

North America, Europe and other regions (data not shown).

Mean estimated PV as a function of statin use

To facilitate clinical interpretation of our results, we calculated mean estimated PVs from the 

multivariable-adjusted GEE models presented above. Overall mean estimated PV at baseline 

in REDUCE was 45.6 cc (Table 3). As anticipated given established effects of aging on 

prostate growth, PV increased over time in the placebo arm of the trial, from 45.6 cc at 

baseline, to 51.9 cc at 2-years and 58.0 cc at 4-years, corresponding to a mean increase in 

PV of 12.4 cc or 27% over the 4-year trial period. In the dutasteride arm, mean estimated PV 

decreased from 45.7 cc at baseline to 39.6 cc (13% reduction) at 2-years, remaining stable at 

4-years (39.8 cc; Table 3).

Mean estimated PVs at baseline were similar between statin users and non-users, both 

overall and in the dutasteride and placebo arms (all p≥0.52; Table 3, illustrated in Figure 1). 

However, statin users had slightly but significantly smaller mean estimated PVs than non-

users in the dutasteride arm at 2-years (4.5% smaller; 38.1 vs. 39.9 cc; p=0.032) and 4-years 

(4.0% smaller; 38.5 vs. 40.1 cc; p=0.033). Similar magnitudes of differences in mean 

estimated PVs between statin users and non-users were seen in the placebo arm at 2- and 4-

years (3–3.3% smaller), though these differences were not statistically significant (p≥0.18).

DISCUSSION

BPH is a progressive disease commonly affecting older men and known to have wide-

ranging negative effects on quality of life manifesting as LUTS. The prevalence of BPH-

associated LUTS in the US ranges from 50 – 75% among men aged 50 years of age and 

older, with approximately 80% of men affected by 70 years of age.(19) Identification of 

factors contributing to BPH development and progression is important to inform prevention 

and treatment efforts. In this secondary analysis of data from the REDUCE chemoprevention 

trial, we report that statin use was associated with a modest but significant ~4% attenuation 

of PV growth over the 4-year trial period. If confirmed, our results point to a potential role 

for statins in modestly attenuating age-related increases in PV. Whether this degree of PV 

growth attenuation could affect the development or progression of BPH-associated LUTS 

requires further study.
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In addition to age, certain lifestyle factors have been associated with BPH/LUTS in 

observational studies, including obesity and poor metabolic health.(20) In addition to the 

established role of dyslipidemia in cardiac ischemia, high cholesterol has been linked to 

prostate ischemia in animal models, characterized by reduced prostatic blood flow resulting 

in hypoxia and elevated levels of hypoxia-induced growth factors leading to prostate 

hyperplasia.(21, 22) In line with this mechanism, human studies have shown that abnormal 

vasculature may contribute to hyperplastic growth in BPH.(23) While these studies point to a 

role for high cholesterol in prostate ischemia, whether statin use could improve prostate 

vascular health has not been tested to our knowledge. Previously in REDUCE, we reported 

that high total serum cholesterol and low high-density lipoprotein (HDL) were associated 

with increased incidence of LUTS.(24) A large retrospective study from Taiwan reported a 

higher prevalence of BPH among men with metabolic syndrome, particularly among those 

with low HDL levels.(25) These findings were in keeping with those from a prospective 

community-based cohort which reported higher incidence of BPH among diabetic men with 

elevated low-density lipoprotein (LDL) levels.(26) While these studies support an effect of 

dysregulated serum lipid levels on BPH, evidence for a role of statins is less clear. An 

epidemiological study of older male health professionals found no evidence to support a role 

for statins in LUTS prevention.(27) However, a study of men from the Boston area found a 

significant inverse association between statin use and LUTS in older (60+ years of age) but 

not younger (<60 years) men.(10) Another US-based study reported a significant inverse 

association between statin use and new-onset BPH and LUTS, in men 40–79 years of age.(9) 

Finally, a Korean study found that one year of statin use was associated with reduced PSA 

and PV among men receiving α-blockers for the treatment of BPH.(28) Consistent with 

some of the results from these observational studies, we observed a lower prevalence of BPH 

at baseline among statin users in REDUCE, despite statin users having a higher prevalence 

of BPH risk factors including older age and higher BMI.

Given somewhat promising findings from observational studies, a number of randomized 

trials (8, 11, 29, 30) have tested the potential of statins to reduce BPH-associated symptoms. 

A Phase II trial testing atorvastatin alone for reducing prostate size and improving existing 

LUTS in 319 men >50 years of age with LDL levels between 100–190 mg/dl reported that 

despite a significant reduction in LDL levels over the 6-month trial period, the effect on PV 

was modest (4% reduction) and not statistically significant.(11) Another trial that assigned 

men with BPH to finasteride alone (if serum cholesterol levels were normal) or to finasteride 

+ lovastatin (if serum cholesterol levels were elevated) for 4 months, found that statin use 

did not significantly alter IPSS, PV or PSA levels.(29) However, a 6-month intervention in 

men with BPH and metabolic syndrome reported greater improvements in IPSS when α-

blockers were combined with atorvastatin, compared to men taking α-blockers alone.(30) 

Finally, a study that assigned men over 60 years of age with BPH to statins vs. placebo for 

12 months showed that statin treatment lowered systemic inflammation, IPSS and PV in 

these older men, with more pronounced effects among obese men and among those with 

high cholesterol.(8) The mean reduction in PV after 12 months of simvastatin use in this 

study was 11 ml, corresponding to almost a 25% reduction in PV, well in excess of findings 

from other studies. However, the mean reduction in PV after 12 months of atorvastatin use 

was 3.5 ml, corresponding to a 7% reduction in PV, closer in line with the Mills et al. 6-
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month atorvastatin trial (reporting a 2 ml or 4% mean reduction in PV), (11) as well as with 

our observational findings (~1.5 cc or ~4% lower PVs in statin users vs. non-users). 

Collectively, the results from these trials as well as from our observational study suggest a 

modest but consistent effect of statins to attenuate PV growth.

Both laboratory and epidemiological studies support an effect of statins on prostate biology, 

with current evidence pointing to a role for statins in reducing prostate inflammation and 

proliferation.(16) Two studies reported that statin treatment inhibited BPH in rat models,(31, 

32) through mechanisms including reducing expression of prostate oxidative stress markers 

(32) and lowering serum levels of pro-inflammatory interleukin-6 and pro-growth insulin-

like growth factor (IGF)-1 (31). Another study showed that in vitro lovastatin treatment 

caused apoptosis of human prostate stromal cells derived from patients undergoing surgery 

for BPH.(33) Using data from REDUCE, our group previously demonstrated that statin use 

was associated with lower rates of histological inflammation in both benign prostate (18) 

and prostate tumor tissue.(34) Others have shown that statins lower PSA levels, a marker 

closely linked to PV, in prostate cancer-free men (35–37) thereby lending further support for 

anti-proliferative effects of statins on benign prostate tissue. Indeed, these prior studies 

showed that statin users had ~4% lower PSA levels relative to non-users. In keeping with 

these data, we and others (11) found that statins reduced PV by ~4%, suggesting that statin-

related reductions in PSA could be due to PV changes. These consistent results across 

studies for both PSA and PV reductions in association with statin use lend credence both to 

our results and to the hypothesis that statins significantly, albeit modestly, impact prostate 

biology. As such, multiple lines of evidence from both laboratory and epidemiological 

studies support a biological effect of statins on prostate inflammation and growth.

Our results should be considered in the context of study limitations. First, we lacked data 

regarding type, dose and duration of statin use. Therefore, we do not know how long men 

were using statins prior to trial entry. Without these data it is difficult to explore why statin 

use was not associated with baseline PV despite many men likely using statins before trial 

entry, though one possible explanation could be the restricted range of baseline PV imposed 

by REDUCE eligibility criteria.(4) Moreover, we lacked adherence data and therefore we do 

not know if men continued their use of statins during the follow-up period though we 

assumed they did for the purposes of this analysis. Adherence rates to statin therapy range 

from 80–90%, based on findings from previous statin trials of roughly similar durations as 

REDUCE.(38) Any discontinuation of statin use among users (or indeed initiation of statin 

use among non-users) during the REDUCE trial period would be expected to bias our results 

towards the null. As such the effect of statins on PV change may be even more pronounced 

than that observed in this analysis. In addition, this study was limited to men with a 

restricted range of IPSS values and PV that rendered them eligible for the REDUCE trial. As 

such, this may limit the generalizability of our results. Specifically, eligibility criteria 

requiring PSA levels between 2.5–10 ng/ml enriched the REDUCE trial for men with larger 

prostates (median baseline PV was 44.0 cc, IQR 34.2, 56.3; although none had prostates >80 

cc as per REDUCE eligibility criteria) and with relatively pronounced continued prostate 

enlargement (27% increase in estimated PV in the placebo arm over the 4-year trial period). 

This is in contrast to a previous study examining the association between statin use and risk 

of benign prostatic enlargement defined as prostate volume ≥30 ml.(9) While we did observe 
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a lower prevalence of BPH among statin users in REDUCE at baseline, our analysis did not 

specifically address a potential role for statins in primary prevention of BPH, but rather 

examined their potential to attenuate PV growth over time in a patient population requiring 

urological care. We lacked data regarding median lobe enlargement, previously observed to 

be more common in larger prostates,(39) and therefore could not examine whether there was 

any effect of its presence or absence on PV trajectories in association with statin use. We 

also lacked dietary and physical activity data and therefore were unable to include these as 

covariates in our models which could give rise to residual confounding. We did not include 

data on serum cholesterol levels and therefore could not explore cholesterol-mediated versus 

direct effects of statin use on PV change. Limited numbers of non-white men prevented 

race-stratified analyses. Finally, PV estimation using TRUS is subject to measurement error. 

The magnitude and direction of the measurement error has been shown to vary by prostate 

size, and is more pronounced for smaller (<30 cc) prostates, which tend to be 

underestimated, compared to larger (>30 cc) prostates, which tend to be overestimated.(39) 

Given that REDUCE is enriched for men with larger prostates, this provides some 

reassurance that TRUS-estimated PV is relatively accurate in this group. Study strengths 

include the use of data from a multinational trial that measured PV at regular pre-specified 

intervals. Also, all men underwent multiple prostate biopsies allowing us to eliminate men 

with underlying prostate cancer from our analysis. Study-mandated biopsy and TRUS 

measurements at 2-year intervals limited possible screening biases associated with statin use.

In conclusion, we report that statin use was associated with a modest attenuation of prostate 

enlargement over time in the REDUCE trial. The suggestion that PV changes were slightly 

more pronounced when statins were combined with dutasteride (4–4.5% vs. 3–3.3% in the 

placebo arm) may point to potential added benefit if confirmed by future studies. Given that 

prostate enlargement and BPH are prevalent conditions in Western society conferring a 

reduced quality of life, it is possible that even modest attenuation of prostate enlargement 

could have a clinical and public health benefit. Future studies are needed to validate our 

findings, and to examine the association between statin use and risk of BPH and associated 

LUTS.
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Abbreviations

BMI Body Mass Index

BPH benign prostatic hyperplasia

LUTS lower urinary tract symptoms

PV prostate volume

REDUCE REduction of DUtasteride in Cancer Events
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Figure 1: 
Mean estimated prostate volume with 95% CIs (measured in cc; derived from the 

multivariable GEE model presented in Table 2) over the REDUCE trial period according to 

statin use. Panel A shows results for all men regardless of treatment arm while panel B 

shows results stratified by treatment arm
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Table 1:

Baseline characteristics by statin use in REDUCE

Statin non-user (N=3,414) Statin user (N=692) p value

Age
0.012

1

 Median (IQR) 62 (58, 67) 63 (58, 67)

Race
0.072

2

 White 3124 (92%) 649 (94%)

 Black 57 (2%) 12 (2%)

 Other 233 (7%) 31 (4%)

Geographic region
<0.001

2

 North America 737 (22%) 329 (48%)

 Europe 2120 (62%) 318 (46%)

 Other 557 (16%) 45 (7%)

BMI (kg/m2) <0.001
1

 Median (IQR) 26.7 (24.7, 29.1) 27.2 (25.2, 29.8)

Treatment arm
0.694

2

 Placebo 1656 (49%) 330 (48%)

 Dutasteride 1758 (51%) 362 (52%)

BPH
0.001

2

 No 1108 (32%) 268 (39%)

 Yes 2306 (68%) 424 (61%)

IPSS

 Median (IQR) 7 (4, 12) 7 (4, 12)
0.608

1

Diabetes
<0.001

2

 No 3197 (94%) 595 (86%)

 Yes 217 (6%) 97 (14%)

DHT (nmol/L)
<0.001

1

 Median (IQR) 1.2 (0.9, 1.7) 1.1 (0.8, 1.5)

Testosterone (nmol/L)
<0.001

1

 Median (IQR) 15.0 (11.2, 19.5) 13.5 (10.5, 17.3)

Smoker
0.004

2

 Never 1578 (46%) 283 (41%)

 Former 1328 (39%) 316 (46%)

 Current 508 (15%) 93 (13%)

Alcohol use
0.404

2

 0 drinks/week 835 (24%) 186 (27%)

 1–6 drinks/week 1426 (42%) 281 (41%)

 ≥7 drinks/week 1153 (34%) 225 (33%)
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Statin non-user (N=3,414) Statin user (N=692) p value

Prostate volume (cc)
0.631

1

 Median (IQR) 43.9 (34.1, 56.3) 44.7 (35.0, 56.1)

1
Wilcoxon

2
Chi-Square
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Table 3:

Estimated mean prostate volume
1
 over the REDUCE trial period according to statin use, overall and by 

treatment arm

Baseline Year 2 Year 4

All patients

Overall 45.6 (45.1–46.2) 45.5 (45.0–46.0) 48.6 (48.0–49.1)

Non-statin user 45.7 (45.2–46.3) 45.8 (45.2–46.4) 48.9 (48.3–49.4)

Statin user 45.3 (44.0–46.5) 44.0 (42.8–45.3) 47.2 (45.9–48.6)

Placebo arm

Overall 45.6 (44.9–46.4) 51.9 (51.1–52.6) 58.0 (57.2–58.8)

Non-statin user 45.7 (44.9–46.5) 52.1 (51.4–52.9) 58.3 (57.4–59.1)

Statin user 45.2 (43.8–46.6) 50.4 (49.0–51.8) 56.6 (55.2–58.1)

Dutasteride arm

Overall 45.7 (44.9–46.4) 39.6 (38.9–40.3) 39.8 (39.1–40.6)

Non-statin user 45.7 (45.0–46.5) 39.9 (39.1–40.6) 40.1 (39.3–40.9)

Statin user 45.3 (43.9–46.6) 38.1 (36.8–39.5) 38.5 (37.1–39.9)

1
measured in cc and represented as mean (95% CI); prostate volume estimates were derived from the GEE model presented in Table 2
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