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diabetes is associated with a reduction in all-cause
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ABSTRACT
Objective Experimental evidence has shown potential
cardioprotective actions of phosphodiesterase type-5
inhibitors (PDE5is). We investigated whether PDE5i use
in patients with type 2 diabetes, with high-attendant
cardiovascular risk, was associated with altered mortality
in a retrospective cohort study.
Research design and methods Between January
2007 and May 2015, 5956 men aged 40–89 years
diagnosed with type 2 diabetes before 2007 were
identified from anonymised electronic health records of
42 general practices in Cheshire, UK, and were followed
for 7.5 years. HRs from multivariable survival
(accelerated failure time, Weibull) models were used to
describe the association between on-demand PDE5i use
and all-cause mortality.
Results Compared with non-users, men who are
prescribed PDE5is (n=1359) experienced lower percentage
of deaths during follow-up (19.1% vs 23.8%) and lower
risk of all-cause mortality (unadjusted HR=0.69 (95% CI:
0.64 to 0.79); p<0.001)). The reduction in risk of
mortality (HR=0.54 (0.36 to 0.80); p=0.002) remained
after adjusting for age, estimated glomerular filtration rate,
smoking status, prior cerebrovascular accident (CVA)
hypertension, prior myocardial infarction (MI), systolic
blood pressure, use of statin, metformin, aspirin and
β-blocker medication. PDE5i users had lower rates of
incident MI (incidence rate ratio (0.62 (0.49 to 0.80),
p<0.0001) with lower mortality (25.7% vs 40.1% deaths;
age-adjusted HR=0.60 (0.54 to 0.69); p=0.001)
compared with non-users within this subgroup.
Conclusion In a population of men with type 2
diabetes, use of PDE5is was associated with lower risk of
overall mortality and mortality in those with a history of
acute MI.

Erectile dysfunction (ED) is increasingly recognised as
an early marker of cardiovascular disease (CVD).1

The association of ED with CVD increases in the pres-
ence of type 2 diabetes,2 3 and up to a third of those
with ED have a comorbid condition including hyper-
tension,4 peripheral vascular disease (PVD), obesity,5

smoking or dyslipidaemia.6 7 Phosphodiesterase
type-5 inhibitors (PDE5is) are considered the first-line
therapy for treatment of ED8 and, since their intro-
duction in 1998, concern for their use has diminished
in high-risk patients with CVD.
In fact, PDE5is have been shown to confer sys-

temic vascular benefits against the development of

major adverse cardiac events.9 This is supported by
compelling evidence from animal models indicating
that the PDE5is such as sildenafil, tadalafil and var-
denafil are cardioprotective in ischaemia-reperfu-
sion injury (IRI) while suppressing cardiac
arrhythmias and improving cardiac function.10–15

Furthermore, small randomised controlled trials
(RCTs) in systolic heart failure have shown an
improvement in haemodynamic parameters and
functional indices.16 It is therefore important to
establish whether there is benefit or harm in high-
risk patients with ED.
Over the past decade, PDE5is have attained a

proven safety profile, with no evidence of harm
due to acute myocardial infarction (AMI) or
sudden cardiac death,17 and data from clinical trials
indicate a relatively low incidence of cardiovascular
adverse events compared with placebo-treated
patients, with no increase in cardiac mortality com-
pared with mortality rates in age-standardised male
populations.18 19 There are, however, no definitive
long-term prospective data on the impact of
PDE5is on mortality. Meta-analyses of randomised,
placebo-controlled trials to evaluate the efficacy20

and safety of PDE5is on cardiac function suggested
that PDE5i use contributes independently to
improved cardiac function with good safety
profiles.21

In a population-based study, we sought to deter-
mine whether use of PDE5is in patients with type 2
diabetes mellitus and ED was associated with a
reduction in 7-year mortality. The primary hypoth-
esis of this observational primary care-based study
was that men with type 2 diabetes ever treated with
a PDE5i would have better overall survival than
those who were never treated.

METHODS
Data source
We examined pseudo-anonymised electronic health
records in a retrospective cohort of men aged 40–
90 years, known to have type 2 diabetes attending
42 general practices (GPs) in Central and Eastern
Cheshire, UK. Individuals were eligible for inclu-
sion if they had diagnosis of diabetes prior to the
cohort entry date of 1 January 2007 to allow
follow-up of at least 5 years. A retrospective cohort
was identified from the electronic health records
using relevant Read clinical codes for type 2
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