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What's known on the subject? and What does the study add?

o Erectile dysfunction (ED) is often associated with endothelial dysfunction. It is also recognized as a marker for
underlying vascular disease. There are missed opportunities to address cardiovascular risk factors in these men.

o Simvastatin administered for 6 months improves sexual health-related quality of life in men aged =40 years with
untreated ED. It reduces the risk of future cardiovascular events via a reduction in serum cholesterol in men with ED. A
non-significant trend towards improving erectile function suggests longer trials with a more potent statin may be
required. There is high probability (>80%) of simvastatin being cost-effective in men with ED. Enquiry about erectile
function provides the opportunity to address cardiovascular risk factors.

Objective

o To evaluate the effectiveness and cost-effectiveness of
simvastatin on erectile function and health-related
quality of life in men aged =40 years with erectile
dysfunction (ED).

Patients and Methods

« ED is common in men aged =40 years and impacts
upon their overall health-related quality of life and that
of their partners.

o Men aged =40 years who were not receiving lipid
lowering or anti-hypertensive medication and not at high
cardiovascular risk were recruited from 10 general
practices in the East of England.

« In total, 173 eligible men with untreated ED were
randomized to double-blind treatment with 40 mg of
simvastatin or placebo once daily for 6 months. Data
were collected at three points over 30 weeks.

o The main outcome was erectile function (International
Index of Erectile Function-5 score). Secondary outcomes
included male ED-specific quality of life (MED-QoL),
quality-adjusted life years (QALYs) using the generic
Euroqol measure (EQ-5D), endothelial function,
cardiovascular risk, cholesterol and health service costs.
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Results

o There was no significant difference in erectile function

between the simvastatin and placebo groups (mean
change, 1.28 vs 0.07, z = 1.1, p = 0.27), although a
significant improvement in MED-QoL was observed (5%
vs 2%, z = 2.09, p = 0.04).

Both 10-year cardiovascular risk and low-density
lipoprotein were reduced (cardiovascular risk, z = —3.67,
p < 0.001; low-density lipoprotein, z = —5.46, p < 0.001),
with no consistent change in endothelial function.

The frequency of sexual encounters is correlated with
improved erectile function.

The joint distribution of costs and QALY benefits
indicates that the probability of simvastatin being
cost-effective for willingness-to-pay thresholds of £20 000
and £30 000 is 86% and 83%, respectively.

Conclusions
« Identifying men with ED provides an opportunity to

modify future cardiovascular risk and to improve
MED-QoL by treating them with 40 mg of simvastatin.

o The joint analysis of costs and QALY benefits suggests

that there is high probability that simvastatin is a
cost-effective strategy in men with ED.
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o The findings could influence urological and primary care
practice by including questions on ED during routine
consultations and relevant clinical protocols. This
provides an opportunity to impart lifestyle advice.

Results of the EDS trial
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Introduction

Erectile dysfunction (ED) is the persistent inability to attain
and maintain an erection sufficient to permit satisfactory
sexual intercourse. Estimates of prevalence vary [1-5],
ranging from 52% in men aged 40-70 years to 10% in men
aged 18-59 years in the USA [1,3]. In the UK, 26% of men
aged 18-75 years had current ED, with 39% reporting they
had ED at some time [4]. A conservative estimate of
prevalence in the 15.5 million men aged =40 years in the
UK is 20% (i.e. 3.1 million cases). The US Prostate Cancer
Prevention Trial reported ED in 47% of men aged =55
years who had no cardiovascular disease (CVD) [5]. A
reasonable estimate is that one-third of men will experience
ED at some time.

ED has a major impact on sexual and mental health [3,6]
but the consultation rates for ED are low [4,7]. Although
the availability of sildenafil and other phosphodiesterase
inhibitors has increased the proportion seeking help [7],
these drugs are expensive and, in the UK NHS, their use is
limited to conditions such as diabetes, prostate cancer
surgery or Parkinson’s disease [8,9]. Sildenafil will lose its
exclusivity in 2013.

ED shares risk factors with CVD [10-14] and is linked to
high total and low-density lipoprotein (LDL) cholesterol
[15-17], as well as endothelial dysfunction. It is suggested
that ED related to reduced blood flow in the small penile
arteries may be a predictor of later vascular disease
occurring in larger arteries such as the coronary vasculature
[12,13,15,18]. Recent consensus meetings concur that ED is
either a predictor of future CVD or an early marker of
silent atherosclerotic CVD [12,13].

Sildenafil is effective, although not all patients respond [19].
Statins can improve endothelial function rapidly before
affecting the lipid profile [15,16,20].

However large-scale lipid studies have not assessed whether
effective lipid lowering affects ED. A small observational
study in nine men reported a significant reduction in ED
after 3 months of atorvastatin [15]. A placebo-controlled
randomized trial in 12 men who were non-responders to
sildenafil suggested that atorvastatin improved sexual
function and the response to sildenafil [21]. By contrast,
another small study reported increased ED after 6 months
of statin treatment, although the population comprised
men at high risk of CVD receiving other medication, which

could itself increase ED [22]. Erectile function can be
improved by correcting serum cholesterol concentrations
with atorvastatin, although only in patients who have
hypercholesterolaemia as a risk factor for erectile
dysfunction [23]. Patients with a significantly high ratio
total/high-density lipoprotein cholesterol (>7.5) were
excluded from the Erectile Dysfunction and Statins Trial.

It is not known whether the action of statins to improve
endothelial function and blood flow may, as a consequence,
improve ED. If simvastatin were effective and, over the long
term, prevented CVD, there would be major health benefits
for the patient, as well as potential savings for the health
economy.

The present study reports the results of a randomized
controlled trial evaluating the effectiveness and
cost-effectiveness of simvastatin therapy in men with ED.
The primary aim was to establish whether, in men with
untreated ED but no other significant cardiovascular risk
factors, lowering LDL cholesterol with simvastatin
improves erectile function as measured by the five-item
version of the International Index of Erectile Function
(IIEF-5). The secondary aims were to evaluate its effects on
sexual health-related quality of life (HRQL), long-term risk
of CVD, lipid profile, endothelial function and health
service costs.

The rationale, design and detailed methodology of the
present study have been reported previously in the trial
protocol [24].

Patients and Methods

A double-blind randomized controlled trial comparing
treatment with simvastatin or placebo on ED was
conducted in 10 general practices in the East of England
[24]. The study protocol was approved by the Essex 1
Research Ethics Committee and clinical trial authorization
was obtained from the UK Medicines and Healthcare
Products Regulatory Agency.

In total, 173 eligible men aged =40 years with untreated
ED (score < 22 on the IIEF), and no other cardiovascular
risk factors were randomized to receive 40 mg of
simvastatin or placebo once daily for 6 months. Exclusions
were based on participants’ medical and drug history and
those considered by the GP to be unsuitable, such as those
at significant CVD risk requiring statin treatment.
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Randomization to active simvastatin or placebo was on a
1:1 basis and was computer-generated at the Clinical Trials
Co-ordinating Centre. A study nurse from the participating
site contacted the centre giving the participant study
number, which contained the practice identifier, date of
birth as a check and IIEF-5 score from the baseline visit.
The IIEF-5 score, categorized as severe (score from 5 to 11)
and mild/moderate (score from 12 to 21) and the general
practice were used as minimization criteria in the
randomization. Packages of medication (seven bottles of 28
tablets per bottle per package), prelabelled so that placebo
and active looked identical, were stored in a locked cabinet
in the general practice. The nurse was informed about
which numbered medication to allocate and inserted the
participant study number, date and name of the general
practice to the labels on each bottle and the outer
packaging. After randomization, participants either
collected or received a package in the post containing 24
weeks of medication.

Data were collected at baseline, and at 3 and 6 months.
Participants completed the IIEF-5 questionnaire, the male
ED-specific quality of life (MED-QoL) questionnaire and
the generic Euroqol EQ-5D questionnaire (baseline and 6
months) [25-27]. Sexual encounter profile (SEP) diaries
were completed at three time points. Data on NHS use over
the previous 3 months were collected for economic
analysis.

Fasting blood samples were taken for total, LDL,
high-density lipoprotein cholesterol, glucose, liver function
tests, renal function and testosterone. Endothelial function
was assessed in a subsample of 12 participants at baseline
and at the end of the trial by the ratio of the augmentation
index when patients were treated with salbutamol relative
to glyceryltrinitrate. A larger percentage fall from baseline
to the close of trial would indicate improved endothelial
function [28]. Safety was assessed by recording adverse
events and carrying out a regular review during trial visits.

Outcomes and Methods of Analysis

Sample size estimations were based on the ability to detect
a clinically relevant improvement of three points on the
IIEF-5 (an improvement in score of one point in three of
the five questions) [24]. Assuming o = 0.05, N =173
provided 90% power and N = 126 provided 80% power.
The primary outcome was the change in erectile function,
using an intention-to-treat analysis. Secondary outcomes
included CVD risk, LDL cholesterol, testosterone,
MED-QoL, and sexual encounter success and satisfaction
(SEP diaries). These outcomes were evaluated using a
general linear model (with visit clustered within patients,
and including treatment arm and severity of ED,
interaction terms for treatment arm and visit, and

© 2012 University of Herffordshire
326 BJU Infernational © 2012 BJU Infernational

treatment arm and ED severity). Baseline adjustment was
included for CVD risk, testosterone and time-on-treatment.
For the SEP diaries, the quality of erection and encounter
satisfaction domains were evaluated using the proportion
of ‘yes’ responses reported for each encounter. The
frequency of reported attempts was estimated as the
number of reported attempts divided by the number of
weeks of observation. As a result of the small sample size
included in the endothelial function sub-study, comparison
was restricted to the use of the 95% CI and ¢-tests.

Economic evaluation was conducted as within-trial
cost-utility analysis for treatment with simvastatin
compared to placebo in individuals with ED over 24-week
period. Health services resource use was evaluated from the
NHS perspective based on GP visits, nurse visits, outpatient
attendance and inpatient days. The cost of simvastatin
tablets was included in the calculation. Patient-level utility
was estimated using the Euroqol EQ-5D questionnaire at
the start and end of the study. Quality-adjusted life years
(QALYs) were calculated using the UK population tariff. To
account for the correlation between costs and QALYs, a
seemingly-unrelated regression model was employed. The
analysis included the baseline covariates: baseline utility
and cost, baseline cardiovascular risk and ED risk. Decision
uncertainty was evaluated using cost-effectiveness
acceptability curve (CEAC) to present the probability that
simvastatin is cost-effective at different willingness-to-pay
(WTP) thresholds.

Results

A total of 361 patients were invited to be screened and 173
patients were randomized (Fig. 1). There were 131 patients
who completed some and 113 who completed all of the
study outcome measures. Of these patients, 60 (34%)
withdrew from randomized treatment, although 18 of these
patients continued to complete the QoL measures. The
proportion withdrawing did not depend on study arm (x> =
0.5, d.f. =1, P> 0.05). Patients completing the study tended
to be slightly older (by 3.1 years) and have higher CVD risk
(by 3.2%) than patients withdrawing from randomized
treatment, although they did not differ in any other way on
the main baseline measures. There were minimal
differences between the randomized groups. CVD risk and
age were highly correlated (0.94, p < 0.001).

In total, 126 adverse events were reported: 19 during run in
and 107 during randomized treatment. Of these, five were
rated as serious but not related to the study medication. No
deaths were recorded.

Table 1 shows the baseline characteristics of the
randomized patients. The mean age of the patients was 56.1
years, body mass index was 27.7 kg/m?’, testosterone
concentration was 15.1 nmol/L and the 10-year CVD risk
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Fig. 1 Erectile dysfunction and statins trial study flow chart.
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Close of Trial Lost to follow-up 3
Not willing to proceed 2 Other 2
Lost to follow-up 2 Close of Trial
Other 1 Not willing to proceed 2
Sub Total 22 Lost to follow-up 2
Withdrawn but completed QoL Sub Total 18
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Sub Total 9 Other 1
Completed assessments 68 SubTotal 11
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© 2012 University of Herffordshire
BJU Infernational © 2012 BJU International




‘a]1fo4d 4ojunooua jpnxas Joas ‘ofi

Jo Lyypnb syfads-uoyounfsdp aj130a40 appus “ToO-qIIN ‘Ura104dody) Apsuap-mo] “IqT UOLIUNT 2[190947 JO XIPUT [PUOLIVULIIUT S]] DSDASIP ADINISDAIPADI ‘(TAD Xapui ssvui £poq TINY ‘d4nssaid poojq g *sa409s ajpas a4v (00T-0)
TOO-ATN Puv (SZ-S) AAII “U0HDAL2SqO f0 Sypam fo Jaquinu ayj Aq papiap siajunodus pajiodat fo saquinu aiyj sv pajpuirsa si siajunodua Jo Aouanbaif ay ], ‘suiags (1a1unodua yim uonavfss) yifif puv (40112242 uios jsvaj

v paaanyv) jsif 1of sasuodsai saf, fo uorriodoid ayy sv pajiodat auv vivp JAS Pariodat a4v sajuarad YIS, PUY YIGZ UDIPIUL YSLL ADJNISDAOLPIDI 40 "% "8 = Sivak 9G pady uvui ajiym v 40f Ysit (JAD 40ah-QT uvaus Ysti (AD

THI 6€ 9 6€ €€l 9% (401 L€ €€l sLe S'S 95 €71 (47 9'8 95 a1eIdpow /PN
€11 6'¢ 6 €1 Sl 9L 811 ¥T €11 0¥ 6L ST S8l VL A ¥€ 21313

€Tl 6€¢ 0L T$ ¥'ST 9 S0T 19 8TT 6¢ €9 18 6'ST 0's 96 06 (%) ST AAD

L€ Te or's SS 6T ¥ 9T 59 L€ €€ 0S°€ €8 A v'e 0s°€ 06 (7/10ww) 1T

S0L0 0TS0 €19°0 0 L6L0 1850 689°0 6% 7960 £69°0 0T8°0 79 L£8°0 7890 1940 0L (OPam/u) sI12)UN0dUI JHS
€850 0T€0 TSH0 L€ TSL0 7050 879°0 Se SHS0 PIE0 6770 L 785°0 PHE0 £97°0 oF a1eIdpow/PIIA
€L9°0 L¥T°0 0170 €1 S67°0 L10°0 95T°0 ¥1 €LE°0 LS00 S17°0 L1 T8€°0 ¥S0°0 £07°0 ¥T 213138

S55°0 LTE0 W90 0S 9090 08€°0 €67°0 6 89%°0 LLTO TLEO 79 69%°0 8LT°0 vLEO 0L uondeISHEs JHS

906°0 S9L°0 S€8°0 0S 7880 S1L°0 008°0 6¥ 7660 6£6°0 £96°0 %9 €860 688°0 9€6°0 oL UOND212 JWOS JHS
18°0 0L0 920 9% €8°0 120 LL0 o 820 140 SL0 LS 18°0 vL0 LL0 95 oyeIdpot /PN
vL0 650 £9°0 81 6L°0 £9°0 €L°0 ST 99°0 95°0 19'0 (44 £9°0 95°0 19'0 €€ 210495

820 690 €L°0 %9 08°0 140 920 S9 vL0 89°0 140 6L SL0 89'0 120 68 T00 adN
6L1 €F1 6091 oF 61 91 L9°LT 6¢ €LT 8'GI L5°91 85 LT 091 7891 95 a1eIdpow /Pl
[ 69 90°0T 81 601 Ls (4] ST 86 89 €8 ST 8L ¥'s 659 ¥€ 213138

91 LTl 6€FT 79 8T €Tl T0F1 9 TSI 0°€l 91 €8 TYI LTT 0°€T 06 2100s JHII

SoW02IN0 Apn)s UTeJA!

7T L'8L 908 €8 S'8L 6L L9 68 (8Hww) g oroiserq

80€T 67Tl 6°LT1 €8 0°LT1 60CT 6'€Tl 68 (BHwu) g o1jo3shs

91 P1 0'sT 18 91 Pl 0°ST €8 (T/1owu) SU0131$0IS3],

9'8C LT 8T €8 98T S'9T 9'LT 06 (zw/3Y) TNE

95 €S 7S €8 09 9 0'8S 06 (s1e24) 23y

10 %S6 10 %S6 UbaiN 10 %S6 UDaiN 10 %S6

uyis 0gaoDpid uypis

DU} JO 8SO[D auljesog SOISHUSJODIDYD JualDdd

"S8INSDBW BWODINO PUD SOlSLSI0nIDYD jusind sullespg | @gn)

Trivedi et al.

© 2012 University of Herffordshire
328 BJU Infernational © 2012 BJU Infernational
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Table 2 Change in study outcomes from screening or baseline fo close of study.

Statin

IIEF 64 1.28
Severe 25 1.88
Mild/Moderate 39 0.90
CVD Risk (%) 61 ~1.46
LDL (mmol/L) 65 -0.93
MED Qol 64 0.046
Severe 24 0.117
Mild/Moderate 40 0.003
SEP Erection 45 —-0.098
SEP Satisfaction 45 0.172
SEP Encounters (n/week) 45 —-0.072
Testosterone (nmol/L) 36 —0.67

Placebo
95% CI

-0.03 2.59 64 0.07 -1.34 1.48
-0.52 428 18 1.79 —0.65 423
—0.68 2.48 46 —0.61 -2.34 1.12
-2.06 -0.86 52 —0.12 —0.47 0.23
-1.16 -0.70 55 —0.08 —-0.25 0.08

0.004 0.087 61 0.017 —-0.015 0.049

0.067 0.167 16 0.043 —0.029 0.116
-0.053 0.059 45 0.007 —0.029 0.044
-0.171 —0.024 45 —0.148 -212 —0.084

0.063 0.282 45 0.100 0.008 0.191
—0.205 0.061 45 —0.172 —0.304 —0.040
-1.58 0.24 39 —-0.18 -1.33 0.97

CVD risk, mean 10-year CVD risk. SEP data are reported proportion of ‘yes’ responses for first (achieved at least some erection) and fifth (satisfaction with encounter) items.
The Frequency of encounters is estimated as the number of reported encounters divided by the number of weeks of observation. IIEF (5-25) and MED QoL (0-100) are scale
scores. CVD, cardivasculor disease; IIEE, International Index of Erectile Function; LDL, low-density lipoprotein; MED-QoL, mole erectile dysfunction-specific quality of life; SEP,

sexual encounter profile.

was 8.2%. The mean IIEF score was 13.5. Data on
adherence to randomized treatment were available for 117
patients, of whom 16 (eight statin, eight placebo) withdrew
from randomized treatment early and took between 21%
(placebo) and 42% (statin) of the medication. The
remaining 101 patients took more than 70% of the
randomized treatment.

Outcome data are shown in Tables 1 and 2. The
improvement in ITEF as a result of statin treatment was
not statistically different from placebo (1.28 vs 0.07, z =
1.1, p = 0.27). All patients with severe ED at baseline
showed a larger change than patients with mild/moderate
ED (1.8 and 0.08, z = 8.5, p < 0.001). Increasing
cardiovascular risk significantly reduced the change in
IIEF (z = —2.21, p = 0.03); a 5% increase in CVD risk
reduced change by 0.45 points. There was a statistically
larger improvement in MED-QoL for men on statin
compared to placebo (5% vs 2%, z = 2.09, p = 0.04), which
was largest for men with severe ED (12% vs 5%, z = 4.52,
p <0.001). There was no drug-specific effect for SEP
erections (z = 0.64, p = 0.52) or satisfaction (z = 0.65, p =
0.52). However the proportion of reported erections fell
from baseline to mid-trial (95% to 76%, z = —4.83, p <
0.001) but did not change from mid- to close of trial (76%
to 82%, z = 1.18, p = 0.24). There was an increase in
reported satisfaction over time (z = 2.17, p = 0.03) for all
participants and patients with mild/moderate ED reported
greater satisfaction than those with severe ED (z = 2.04,

p =0.04). For reported frequency of encounters
(encounters/week), there was no drug specific effect
(z=1.35, p=0.18) and no difference across IIEF Severity
(z=1.03, p =0.3). The reported frequency of encounters
fell across the duration of the study (z = —2.66, p = 0.008).

There was a weak positive correlation between the IIEF
score and the frequency of encounters at close of trial but
not at the baseline assessment (r = 0.25, p = 0.01 and r =
0.14, p = 0.11, respectively). There is some indication that,
at close of trial, those patients attempting intercourse more
than once a week report higher IIEF scores.

Both 10-year CVD risk and LDL were reduced by statin
treatment compared to placebo (CVD risk, z = -3.67,

p <0.001; LDL, z = —5.46, p < 0.001). Testosterone
concentrations did not change (z =—0.31; 95% CI, —0.69 to
1.31) and baseline testosterone was not related to any of the
study outcomes (ED, z=1.63, p = 0.1).

Only 12 of 20 patients completed the baseline and close of
trial assessments for endothelial function (% change in
augmentation index after dosing with salbutamol), limiting
the interpretation of these data. There is little evidence of a
consistent change in the endothelial function in the statin
(—0.29%; 95% CI, —2.7 to 2.1 points) or the placebo (—3.6%;
95% CI, —8.4 to 1.2 points) groups; however, both groups
showed a trend for improvement.

The results of the economic analysis show that, over a
24-week period, the simvastatin arm was associated with
lower healthcare costs compared to placebo; however,

the potential cost saving is not statistically significant
(coeflicient = —£68.53; p = 0.22) (Table 3). Similarly, after
controlling for baseline utility, simvastatin is associated
with small and statistically non-significant improvement in
QoL (coefficient = 0.002; p = 0.561). The point estimate
of the incremental cost-effectiveness ratio was negative
and dominant. However, a negative incremental
cost-effectiveness ratio is not directly interpretable. Hence,
we explored the decision uncertainty around the

© 2012 University of Herffordshire
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Table 3 Resulfs of regression model for economic analysis.

Variable Coefficient Bootstrap SE ¥4 P>2Z 95% ClI
Difference in costs (£) (simvastatin — placebo) —68.53 55.95 -1.22 0.22 —178.20 41.13
Difference in QALY (simvastatin — placebo) 0.002 0.004 0.580 0.561 —0.006 0.011

SEs were estimated based on 10 000 bootstrap samples. QALYs, quality-adjusted life years.

Fig. 2 Cost-effectiveness acceptability curve.
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cost-effectiveness of simvastatin for different WTP
thresholds using the CEAC (Fig. 2). The CEAC is a method
of representing the joint distribution of differences in costs
and effects between intervention and control to facilitate
decision-making under uncertainty. The x-axis in Fig. 2
shows the maximum amounts that a decision maker is able
and willing to pay to achieve an additional unit of QALY
gain. The y-axis represents the probability that simvastatin
is cost-effective compared to placebo in ED patients over a
24-week period. The CEAC showed that, for the specified
thresholds, the probability of simvastatin being
cost-effective is high (between 0.9 at the origin to =0.8 at
£40 000). The WTP threshold commonly used in the UK is
between £20 000 and £30 000. Our analysis suggests that
the probability that simvastatin is a cost-effective strategy
for WTP thresholds of £20 000 and £30 000 is 0.86 (i.e. 86%
chance) and 0.83 (83% chance), respectively. Hence, taking
into account the uncertainty in cost and QALY benefits,
there is high probability that simvastatin is cost-effective in
the ED patients over 24-week period over the range of
WTP thresholds.

Discussion

There was no clinically significant change in erectile
function as a result of simvastatin treatment, although
patients with more severe ED at baseline showed a larger
change than patients with mild/moderate ED. Examination

© 2012 University of Herffordshire
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of covariates showed no confounding apparent in the data.
However, simvastatin significantly improved the sexual
HRQL (MED-QoL), LDL cholesterol and reduced future
CVD risk. Examination of the relationship between CVD
risk (of which LDL cholesterol is a component) and ITEF
showed that increased CVD risk reduces the change in IIEF
across the study period (5% increase in CVD risk reduces
change by 0.45%). It remains unclear why the MED-QoL
improved significantly with a lack of effect on the erectile
function because the sexual encounter profile data showed
no significant treatment effect on satisfaction or success. A
number of limitations may have contributed to the
observed effects. Men in the present study, as identified by
questionnaire, carried a portfolio of cardiovascular risk
factors that were previously unidentified and untreated.
The present study excluded patients with significantly high
CVD risk factors for ethical reasons. These were the men
who would probably benefit from the intervention. Erectile
function measured using the IIEF score defines ED
principally in physical terms (i.e. hardness, penetration
success), although it does not take account of wider issues
related to intimate relationships, which may or may not

be related to cardiovascular health. It is possible that
improving cardiovascular health has more general effects
on sexual health, which leads to improved sexual
interactions that are not captured by the IIEF but are
captured by the MED-QoL. There are also relationship
issues to consider because enrolment in the present study
may have altered the sexual behaviour of these couples.

The economic analysis suggests that simvastatin was
associated with a reduction in healthcare costs and QALYs,
although these were not statistically significant. However,
the joint distribution of costs and QALYs suggests that,
taking account of uncertainty in estimates, there is a high
probability that simvastatin is cost-effective for WTP
thresholds of £20 000-30 000. The results can be primarily
attributable to reduced health service use associated with
simvastatin, although this was not statistically significant.
Given the reduction in cardiovascular risk and
improvement in MED-QoL shown in the present study, a
reduction in health services use can be expected. However,
because the present study did not collect data on reasons
for health service visits, it is not possible to establish
whether health services were used for cardiovascular or
ED-related reasons. A longer-term reduction in



cardiovascular risk probably has a further positive impact
on health services resource use.

High attrition and limited concordance could have
compromised the power of the present study, although the
data obtained on adherence are similar to those of the
SHARP (Study of Heart and Renal Protection) study of
simvastatin plus ezetimibe in patients with chronic renal
failure in which efficacy was reduced as a result of poor
concordance [29]. There could be bias as a result of
non-completion because patients completing the present
study tended to be older and have a higher CVD risk than
those not completing (3.1 years, ti7; = 2.16, p = 0.03, 3.2%,
z=2.04, p = 0.04. It was noted that increasing CVD risk
tended to reduce the change in IIEF across the present
study. However, most commonly, patients do not complete
because they do not perceive any benefit from treatment.
On balance, the overall effect of these patients probably
only has only a marginal influence on the observed study
outcomes.

There are a number of implications of the findings of the
present study with respect to practice and research. As
expected, statin therapy reduced LDL significantly and,
consequently, future CVD risk will be reduced in these
men with ED. The mean predicted 10-year CVD risk was
12.26% in men aged 55-65 years and 23.04% in men aged
>65 years, and there was a 9.6% and 14.6% reduction in
future risk, respectively. Identifying men with ED provides
the opportunity to modify future cardiovascular risk and
improve MED-QoL by treating them with 40 mg of
simvastatin.

The findings of the present study could influence primary
care practice in a number of ways, such as including
questions on ED during routine consultations, relevant
clinic protocols (e.g. diabetes, hypertension, heart disease)
and in men with lower urinary tract symptoms. Raising
awareness of the links between ED and CVD provides an
opportunity to provide lifestyle advice. This is further
supported by data from a recent meta-analysis showing
improved erectile function as a result of lifestyle
intervention [30]. It has been suggested that doctors should
support patient sexual activity because regular intercourse
may have a positive impact on erectile function and general
health and HRQL [31]. The small positive correlation
between the frequency of intercourse and IIEF score found
in the present study would tend to support this view.

The results of this trial, as well as the subject of ED and its
identification and management, represent an important
topic that is currently not optimally managed in either
primary or secondary care. These could be usefully
discussed at local primary care meetings supported by the
Primary Care Trusts (shortly to be Clinical Commissioning
Groups). Furthermore, women could be targeted to inform
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them about the risks associated with ED and subsequent
CVD to encourage them to persuade their partners to
attend for medical review. The findings of the present study
may further inform the Joint British Society’s revision of
the guidelines on cardiovascular risk [32]. Future research
could address: (i) the links between ED and CVD that
require further exploration in terms of stratifying future
cardiovascular risk; (ii) the need to establish whether
intervening by managing risk factors in men with ED
reduces future cardiovascular events; (ii) the lack of
research into partner issues relating to sexual dysfunction
(research nurses involved in the present study highlighted
the fact that relationships appear to improve by their
involvement in the study); and (iv) early data suggesting
that testosterone concentrations are important in
cardiovascular health and low testosterone may cause ED
and therefore act as a marker [33,34]. In the present study,
the total testosterone concentrations fell by 0.67 in the
statin group vs 0.18 in the placebo group. Statins have been
shown to reduce sex hormone-binding globulin so that free
testosterone concentrations are preserved [35]. The
investigation of whether testosterone concentrations are
lower in men suffering from heart disease than controls is
an area for future research.

The present trial has shown a significant improvement in
sexual HRQL and reduced future CVD risk in men with
untreated ED given 40 mg of simvastatin for 6 months. The
economic analysis suggests that simvastatin for these men
has a more than 80% chance of being cost-effective. Larger
trials with a longer follow-up and a more potent statin are
needed to establish both its effectiveness on erectile
function and its cost-effectiveness.
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