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ABSTRACT

Men with diabetes mellitus, particularly those with type 2 diabetes (T2DM), are known to experience erectile
dysfunction (ED), a condition whose prevalence has risen to 75% in recent years. The pathophysiology of ED
in diabetic patients involves vascular impairment, neuropathy, hormonal dysregulation, and chronic
hyperglycemia, all of which contribute to endothelial dysfunction, reduced nitric oxide availability, and nerve
damage. Phosphodiesterase type 5 (PDES5) inhibitors, such as sildenafil, tadalafil, and vardenafil, are the first-
line pharmacological treatments for ED, though their efficacy is reduced in diabetic patients due to the extent
of vascular and neurological damage. Other treatments, including testosterone replacement therapy (TRT),
intracavernosal injections, and vacuum erection devices (VEDs), provide alternatives for patients unresponsive
to PDES5 inhibitors. Emerging therapies such as low-intensity extracorporeal shockwave therapy (LI-ESWT)
and regenerative medicine approaches, including stem cell and platelet-rich plasma (PRP) injections, show
potential in improving erectile function in diabetic patients. Glycemic control plays a critical role in both
preventing ED and enhancing the efficacy of treatments by improving vascular function and reversing nerve
damage. This review was conducted through an extensive analysis of current literature on pharmacological and
emerging treatments for ED in diabetic patients. In conclusion, integrating traditional pharmacotherapy with
emerging treatments and emphasizing glycemic control holds promise for optimizing ED management in
diabetic patients.
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INTRODUCTION
Erectile dysfunction (ED) is a prevalent management, with phosphodiesterase type 5

complication among men with diabetes mellitus,
particularly those with type 2 diabetes (T2DM).
Studies suggest that up to 75% of men with T2DM
will experience some degree of ED, with diabetic
men developing the condition at an earlier age and
with greater severity compared to their non-
diabetic counterparts[1, 27]. The pathophysiology
of ED in diabetic patients is multifactorial,
involving vascular impairment, neuropathy, and
hormonal dysregulation, all of which are
exacerbated by chronic hyperglycemia and insulin
resistance[ 3, 4. These factors lead to endothelial
dysfunction, impaired nitric oxide bioavailability,
and nerve damage, all contributing to the
development of  ED[5]. Pharmacological
treatments have been the cornerstone of ED

(PDE5) inhibitors such as sildenafil (Viagra),
tadalafil (Cialis), and vardenafil (Levitra) being the
first-line therapies. However, the response to these
treatments is often reduced in diabetic patients due
to the extent of vascular and neurological damage
caused by the disease[6, 77]. Moreover, safety
concerns arise in this population, especially in those
with cardiovascular comorbidities, which are highly
prevalent in diabetes. As such, the management of
ED in diabetic patients requires a nuanced approach
that balances efficacy with safety[87. In recent
years, alternative pharmacological treatments, such
as testosterone replacement therapy (TRT),
intracavernosal injections, and vacuum erection
devices (VEDs), have been explored, offering
additional options for patients unresponsive to
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PDES5 inhibitors. Additionally, emerging therapies
such as low-intensity extracorporeal shockwave
therapy (LI-ESWT) and regenerative medicine
techniques are showing promise in improving
erectile function in diabetic men. This review aims
to provide an overview of the pharmacological
treatments available for ED in diabetic patients,
examining their efficacy and safety profiles.
Furthermore, it will explore novel and emerging
therapies, highlighting the potential of integrating
traditional pharmacotherapy with new treatment
modalities to enhance outcomes for this challenging

patient population.
PATHOPHYSIOLOGY OF DIABETIC
ERECTILE DYSFUNCTION

Erectile dysfunction (ED) in diabetic patients
results from a complex interplay of vascular,
neurological, and hormonal factors, all of which are
adversely affected by chronic hyperglycemia and
insulin resistance. The key mechanisms include:
Endothelial Dysfunction: Diabetes causes
endothelial cell damage, leading to reduced nitric
oxide (NO) production, a critical molecule for
vasodilation. This impairs smooth muscle
relaxation in the corpus cavernosum, reducing
blood flow and preventing proper erection.
Advanced glycation end-products (AGEs) formed
during hyperglycemia further exacerbate vascular
stiffness [9, 107].

Neuropathy: Diabetic neuropathy affects the
autonomic and somatic nerves involved in penile
erection. Damage to the autonomic nervous system
compromises the regulation of blood flow, while
somatic nerve damage impairs the transmission of
sensory signals necessary for sexual arousal,
leading to diminished erectile responses[11, 127].
Hormonal Imbalances: Diabetic men often exhibit
lower testosterone levels, a condition known as
hypogonadism. This hormonal imbalance reduces
libido and erectile function. Hyperglycemia disrupts
the hypothalamic-pituitary-gonadal axis, further
lowering testosterone production and worsening
ED[137].
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Oxidative Stress and Inflammation: Chronic
hyperglycemia increases oxidative stress and

inflammation, leading to the production of reactive
oxygen species (ROS). These reactive molecules
damage both vascular structures and nerves,
exacerbating endothelial dysfunction and impairing
the erectile process[14—167].
PHOSPHODIESTERASE TYPE 5 (PDE5)
INHIBITORS

Efficacy: PDE5 inhibitors are the most widely
prescribed and studied pharmacological treatment
for ED. These agents, including sildenafil (Viagra),
tadalafil (Cialis), and vardenafil (Levitra), work by
inhibiting the PDE5 enzyme, which degrades cyclic
guanosine monophosphate (¢cGMP). By blocking
PDES5, these drugs enhance the effects of nitric
oxide, leading to improved vasodilation and
increased blood flow to the penis[177]. Numerous
clinical trials have demonstrated the efficacy of
PDES5 inhibitors in diabetic patients, although
response rates tend to be lower compared to non-
diabetic men. In diabetic patients, the overall
success rate of PDES5 inhibitors ranges from 56%
to 70%, compared to 80% to 85% in the general
population[187. Factors contributing to reduced
efficacy include the severity of diabetes-related
vascular and nerve damage, poor glycemic control,
and the presence of comorbid conditions such as
hypertension and cardiovascular disease.

Safety: PDE5 inhibitors are generally safe and
well-tolerated in diabetic patients. Common side
effects include headache, flushing, nasal congestion,
and dyspepsia. However, these drugs can cause a
drop in blood pressure, particularly in patients
taking nitrates for coronary artery disease.
Therefore, PDE5 inhibitors are contraindicated in
patients who use nitrates or nitric oxide donors.
Careful monitoring is also required in patients with
severe cardiovascular conditions, as sexual activity
may pose a risk for individuals with unstable angina
or recent myocardial infarction[[177].

CONCLUSION

Erectile dysfunction (ED) is a common and
complex complication among men with diabetes,
particularly those with type 2 diabetes (T2DM),

resulting from a combination of vascular,
neurological, —and  hormonal  impairments.
Pharmacological treatments, notably

phosphodiesterase type 5 (PDE5) inhibitors, remain
the cornerstone of ED management. However,
their efficacy is often reduced in diabetic patients
due to extensive vascular and nerve damage.
Testosterone replacement therapy (TRT) and
second-line treatments, such as intracavernosal
injections and vacuum erection devices (VEDs),
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provide additional therapeutic options for patients
unresponsive to PDE5 inhibitors. Emerging
therapies like low-intensity  extracorporeal
shockwave therapy (LI-ESWT) and regenerative
medicine approaches, including stem cell therapy
and platelet-rich plasma (PRP) injections, show
promise for improving erectile function by
addressing the underlying vascular and neural
damage seen in diabetic patients. A critical
component of managing ED in diabetic men is
achieving and maintaining optimal glycemic
control. Improved glycemic management not only
prevents ED but also enhances the efficacy of
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pharmacological treatments and promotes the
recovery of erectile function. Future research
should continue to focus on optimizing treatment

strategies

pharmacotherapy with novel

Mwende
therapies, while

emphasizing the importance of glycemic control to
improve overall sexual health outcomes in this

that integrate traditional population.
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