Tadalafil (rx off label)

(Tadalafil 5 mg, daily)
Tadalafil is an established prescription phosphodiesterase type 5 (PDE5) inhibitor that
sustains nitric-oxide and cyclic-guanosine-monophosphate signaling and can improve
endothelial function. Improved cerebral perfusion at 5 mg daily is plausible. Beyond
its approved uses for erectile dysfunction and benign prostatic hyperplasia, its effects
on vascular and cellular-protection pathways make an experimental healthspan
benefit plausible. [13,14,17,18]

Tadalafil has an established safety profile for long-term use within approved
prescribing parameters, with appropriate attention to cardiovascular status, kidney and
liver function, contraindications, and interacting medications. [12,14]

Plausibly effective for improving healthspan. [3,17,22,24]

Disclaimer: These notes are not authoritative and should not be interpreted as definitive
scientific guidance. They are summaries, compilations and plausible extrapolations drawn
from the most relevant research | was able to locate, and may omit nuances, conflicting
data, or emerging evidence. The material reflects an attempt to organize and understand
complex topics, not to provide clinical recommendations or expert
interpretation.
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Tadalafil has long, well-documented clinical use and safety surveillance within its
approved indications. Appropriate use depends on individual renal function,
cardiovascular status, interacting medications, and labeled contraindications. [12,14]

Current mechanistic, preclinical, biomarker, and observational evidence supports a
plausible tadalafil healthspan benefit. Randomized trials using aging-relevant clinical
outcomes would be needed to support a higher evidence classification. [3,17,21,22,24]

¢ Preclinical neurovascular and cognitive studies: Multiple rodent studies report that
tadalafil crosses the blood-brain barrier and reverses cognitive deficits in Alzheimer’s
models, improves hippocampal signaling (pCREB/BDNF), and reduces oxidative stress
and tau pathology in some experiments, providing mechanistic plausibility for
neuroprotective effects. [2,7,26]

e Endothelial function RCTs and biomarker trials: Short randomized trials and
controlled studies testing daily low-dose tadalafil, for example 5 mg, report
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improvements in flow-mediated dilation and endothelial biomarkers in some cohorts,
though results are inconsistent and effect sizes are modest in several trials. [13,18,19]
Tadalafil cardiovascular and mortality data; PDE5-inhibitor dementia data. One
large propensity-matched retrospective cohort associated tadalafil use with lower rates
of major adverse cardiovascular events and all-cause mortality in men with erectile
dysfunction, supporting possible cardiovascular and mortality benefits. For dementia,
observational findings across the PDE5-inhibitor class are mixed: large database
analyses of sildenafil reported lower incidence, while tadalafil-specific and mixed-
PDES5 studies reported neutral associations. Dementia prevention remains speculative.
[3-6,20,22]

Dosing

A plausible dose for healthspan is

Tadalafil: 5 mg daily.

This approved long-term dose treats benign prostatic hyperplasia and produces relevant
vascular and endothelial effects. [12-14]

Benefits (Beyond Prostate and ED)

Endothelial signaling: Tadalafil inhibits phosphodiesterase type 5, sustaining cyclic
guanosine monophosphate and nitric-oxide signaling and producing vasodilation. Daily
tadalafil can improve endothelial function in some human populations. These effects
could plausibly protect vascular-dependent tissues from aspects of age-related
decline. [13,14,18,19]

Microvascular perfusion: Tadalafil is likely to improve perfusion and oxygen delivery in
tissues responsive to nitric-oxide and cyclic-guanosine-monophosphate signaling.
Animal and limited human evidence make support for cardiac, renal, and skeletal-
muscle perfusion likely. Improved cerebral perfusion at 5 mg daily, preservation of
multi-organ function, and slower age-related decline remain plausible. [10,17,24,25,27]
Cerebral and cognitive support: In patients with cerebral small-vessel disease and
prior stroke or transient ischemic attack, tadalafil at 20 mg daily for three months
increased whole-brain cerebral blood flow compared with placebo. Improved cerebral
perfusion at 5 mg daily is plausible. Cognitive and neuroprotective benefits are
plausible based primarily on animal models. [2,9,17,21,26]

Vascular inflammation and platelet signaling: Human studies support favorable
effects on endothelial and inflammatory biomarkers, while limited evidence suggests
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reduced platelet activation in some populations. Observational outcome studies make
a reduction in atherothrombotic events possible. [3,11,13,22]

Cardiovascular outcomes: Tadalafil use is associated with fewer major cardiovascular
events and lower all-cause mortality in men with erectile dysfunction. A causal
cardiovascular and mortality benefitis possible. [3,22]

Lipid-related biomarkers: In a 12-week randomized trial in sexually active men with
benign prostatic hyperplasia and erectile dysfunction, tadalafil at 2.5 or 5 mg daily
improved lipid-related biomarkers, including the atherogenic index of plasma, with
greater improvement at 5 mg. A resulting reduction in cardiovascular events is possible.
[13]

Lymphatic signaling: Tadalafil could plausibly modulate lymphatic smooth-muscle
tone through cGMP signaling. Effects on lymphatic drainage are likely to depend on the
tissue and condition, because relaxation can reduce resistance to flow while also
suppressing active lymphatic pumping. [15,16]

Mitochondrial protection and autophagy: Tadalafil likely supports mitochondrial
respiration, reduces excessive reactive-oxygen-species production, and modulates
autophagy in responsive tissues, based on animal studies. Broader cellular protection
in humans is plausible. [24,26]

How These Map to Healthspan

Vascular health is a major determinant of multi-organ aging; preserving endothelial

function and microcirculation reduces the burden of ischemia, inflammation, and organ
dysfunction that drive morbidity and mortality. Sustained NO-cGMP signaling therefore

targets a root contributor to age-related functional decline rather than a single disease.
[3,17,22,24]

Cautions

Nitrates or guanylate-cyclase stimulators: Tadalafil is contraindicated with nitrates in
any form and with guanylate-cyclase stimulators such as riociguat because of the risk
of clinically significant hypotension. [14]

Cardiovascular or blood-pressure concerns: Unstable cardiovascular disease,
significant hypotension, concurrent alpha-blockers, antihypertensive therapy, or
substantial alcohol intake warrant individualized assessment because tadalafil can add
to blood-pressure reduction. [14]
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e Strong CYP3A4 inhibitors: Medications such as ketoconazole and ritonavir increase
tadalafil exposure. When used with a strong CYP3A4 inhibitor, once-daily tadalafil
should not exceed 2.5 mg daily. [14]

e Pregnancy and breastfeeding: Tadalafil use specifically for healthspan during
pregnancy or breastfeeding is unestablished. Use should be limited to clinician-
directed treatment for an established medical indication. [14]

e Renal impairment: Once-daily tadalafil is not recommended when creatinine
clearance is below 30 mL/min or during hemodialysis. Moderate renal impairment may
require a lower starting dose, depending on the treatment indication. [14]

e Hepatic impairment: Once-daily tadalafil requires caution in mild-to-moderate
hepatic impairment and is not recommended in severe hepatic impairment. [14]

e Known serious hypersensitivity to tadalafil. [14]

Side effects

e Common: headache, dyspepsia, back pain, myalgia, nasal congestion, and flushing.
[14]

e Uncommon butimportant reported effects: Clinically significant hypotension,
prolonged erection, sudden visual loss, and sudden hearing loss. An erection lasting
more than four hours requires emergency care. Stop tadalafil and seek prompt medical
attention for sudden vision or hearing loss. [14]

Biological Mechanisms

Primary vascular / signaling effects

Tadalafil inhibits phosphodiesterase type 5, sustaining cyclic guanosine monophosphate
and nitric-oxide signaling and producing vasodilation. [13,14,18,19] Tadalafil is likely to
improve perfusion and oxygen delivery in tissues responsive to nitric-oxide and cyclic-
guanosine-monophosphate signaling. Animal and limited human evidence make support
for cardiac, renal, and skeletal-muscle perfusion likely. [10,17,24,25,27] Tadalafil is likely to
improve blood flow and effects on cyclic-guanosine-monophosphate, CREB, and BDNF
signaling, support for metabolite clearance, synaptic function, and protection from
neurodegenerative processes. [2,17,26]

Downstream maintenance and protective programs

Tadalafil likely supports mitochondrial respiration, reduces excessive reactive-oxygen-
species production, and modulates autophagy in responsive tissues, based on animal
studies. [24,26] Human studies support favorable effects on endothelial and inflammatory

biomarkers, while limited evidence suggests reduced platelet activation in some
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populations. [3,11,13,22] Tadalafil’s cGMP signaling plausibly modulates lymphatic
smooth-muscle tone. [15,16]

Sex-Specific Differences in PDES5 Inhibitor Data

Most large observational datasets evaluating PDES inhibitors involve men because these
drugs are primarily prescribed for male urologic indications. Tadalafil is likely to produce
relevant vascular and microcirculatory effects in women because the underlying NO-
cGMP-PDES5 pathway operates in both sexes and human studies demonstrate
physiological responses in women. Broader cardiovascular and healthspan benefits in
women are possible, while the magnitude of those benefits may vary with hormonal status,
vascular biology, and disease context. [10,22,25]

Conclusions

Tadalafil is an established prescription PDES5 inhibitor with a long clinical safety history. Its
effects on endothelial function, tissue perfusion, and related protective pathways provide a
biologically coherent rationale for a plausible healthspan benefit. Preclinical, human
biomarker, and observational findings support this experimental application.
[3,12,14,17,22,24]
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