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PDES inhibitors for neuro benefit, what dose?
chronic or acute dosing schedule

PDES inhibitors for neuroprotection are generally administered using a chronic, daily dosing
schedule rather than a single acute dose. Doses that have shown neuro benefit in research and
clinical settings typically range from 2.5 mg to 5 mg daily for tadalafil, and 20 mg three times
daily for sildenafil when used for indications like pulmonary hypertension, though the lower end
of these doses are preferred for chronic daily use in potential neuroprotection versus higher
intermittent doses for other indications. 1l [2] [3]1 [4]

Chronic vs Acute Dosing

e Chronic, daily dosing is linked to neuroprotective benefits and appears to be more effective
for cognitive support and reducing neuroinflammation than acute or single-dose use. 5116

¢ Animal and human studies suggest long-term regular administration is associated with

enhanced cognitive function, reduced inflammatory markers, and improved cerebral blood
flow. 121 [6117]

e Acute dosing (a single dose, e.g., 50 mg sildenafil) can alter neural activity, but repeated
dosing is hecessary for sustained neuroprotective benefits and risk reduction for conditions
like Alzheimer's disease. 81181

Recommended Neuroprotective Doses

e Tadalafil: 2.5-5 mg daily oral dose for chronic use, as utilized for daily therapy in benign

prostatic hyperplasia and erectile dysfunction, and in rodent neuroprotection studies. 31 [4]
[112]

¢ Sildenafil: In human studies for pulmonary hypertension, 20 mg three times daily is used, but
lower daily doses (25 mg daily) have also been suggested for neuroprotection; higher single
doses (50 mg or more) are generally reserved for acute vascular indications rather than
chronic neurological benefit. 101 [91 [4] [1]

Key Takeaways

e Chronic, low-dose daily administration is recommended for neuroprotective effects of PDE5
inhibitors, rather than acute or on-demand dosing. 6115l

e These dosing regimens are considered safe and well-tolerated, but always consult a
healthcare provider before initiating off-label, long-term therapy for neuroprotection. [l 141

e Evidence for these regimens comes mainly from preclinical animal studies and early pilot
studies; large trials for chronic neuroprotection in humans are ongoing or pending. 1121 [l



Optimal dosing of sildenafil for cognitive
improvement in trials

Most human cognition-related trials with sildenafil have used single doses of 50-100 mg, or
short-term repeated dosing at 25 mg two to three times daily, with 50 mg emerging as the most

common "“neurological” test dose rather than erectile-dysfunction-style on-demand high dosing.
[18] [19] [20] [21] [22]

Single-dose cognition/CBF studies

¢ In Alzheimer's disease patients, a single oral 50 mg dose improved cerebral blood flow and
cerebral oxygen metabolism within about 1 hour, using MRI-based measures, but these
studies did not show clear short-term clinical cognitive gains.[121 (211 [23]

¢ In schizophrenia outpatients, a crossover trial tested single doses of 50 mg and 100 mg
added to antipsychotics and found no meaningful improvement in cognitive test
performance, suggesting that acute dosing alone may be insufficient for cognition. 181

¢ |In small studies of AD and cerebrovascular reactivity, 50 mg given once improved indices of

cerebrovascular reserve or neural activity patterns but again without robust acute cognitive
change.[241 [19]

Repeated/short-term dosing

¢ In small-vessel disease and cerebrovascular reactivity trials, sildenafil 25 mg three times
daily for 3 weeks was used to test effects on cerebral perfusion and reactivity, with
evidence of increased cerebral perfusion but limited direct cognitive outcome data.[201 [25]

¢ In a chronic traumatic brain injury trial design, 25 mg twice daily for 8 weeks was chosen to
assess potential cognitive and neuropsychological improvements, reflecting a move toward
lower, chronic dosing for brain effects rather than high single doses.[261127]

Preclinical dose signals

e Rodent studies show an inverted U-shaped curve, with effective cognitive doses around 1-
10 mg/kg, where moderate doses improved memory tasks while higher doses lost benefit,
suggesting that modest PDE5 inhibition may be optimal for cognition. 1281 191 [18]

e In AD mouse models, daily doses around 3-7.5 mg/kg for several weeks improved memory
performance and reduced pathological markers, supporting the concept that sustained,
moderate exposure rather than large spikes is more relevant for cognitive benefit, 121 [28]

Practical interpretation

e Human cognition and dementia-focused work has converged on 50 mg single doses for
mechanistic brain imaging and vascular endpoints, and 25 mg twice or three times daily for
small longer trials, but there is no established “optimal” cognitive dose yet. 121l [26]1[20] [19]



e Current evidence supports using moderate, not maximal, doses and favoring
repeated/short-term or chronic regimens when targeting cognition, ideally within a clinical
trial or closely monitored off-label use given blood pressure and vascular considerations. 221
[20] [18] [19]

Pharmacokinetics of sildenafil in the brain and
time to peak effect

Sildenafil crosses the blood-brain barrier, reaches low-nanomolar levels in CSF sufficient to inhibit
brain PDES5, and produces measurable cerebrovascular effects within about 30-90 minutes after
an oral dose, with a brain-relevant effect window of several hours, 1381 [391 [40] [41] [42]

Brain penetration and concentrations

e PET and LC-MS studies in rodents and primates show that orally administered sildenafil
enters the CNS; CSF levels around 6-8 nM have been measured, which is within the range
needed to inhibit PDES5 in neurons and glia.[321 1431 [44] [38]

e Some of the tracer appears trapped in cerebral vascular endothelium, but CSF cGMP rises
after dosing, indicating functionally relevant central PDES5 inhibition despite relatively low
bulk brain parenchymal levels, [43] [38] [39]

Plasma PK and half-life

¢ In humans, sildenafil is rapidly absorbed, with plasma T3, around 30-120 minutes after
oral administration, and a terminal half-life of about 3-5 hours. 401 [41] [45]

e Standard clinical guidance uses dosing approximately 1 hour before desired effect,
consistent with PK data and with cognitive/CBF trials that scheduled testing around this
timepoint. 1421 [40]

Time to peak brain / cerebrovascular effect

¢ In cerebrovascular reactivity studies, 50 mg oral sildenafil increased CO2-induced
vasodilation and dynamic vascular responses about 1 hour post-dose, matching or slightly
lagging plasma peak.1461142]

e MRI and transcranial Doppler work in small-vessel disease and dementia cohorts show
increased cerebral perfusion and improved CVR measured within roughly 60-90 minutes
after dosing, with effects persisting over the several-hour half-life. 471 [48] [49]

Duration of central effect

e Given the 3-5 hour plasma half-life and demonstrable CSF PDES5 inhibition, central vascular
and signaling effects are expected to be most prominent for about 4-6 hours after a single
dose, tapering thereafter, although chronic regimens (e.g., multiple daily doses) maintain a
more continuous effect on cerebral perfusion.lﬁl[@l [47] [40]



e Experimental brain-injury and neuroprotection models with repeated dosing support
sustained increases in brain cGMP and neuroplastic changes over weeks, implying that
while acute effects peak within hours, structural and functional CNS benefits depend on
ongoing exposure. 201 [44]
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