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Peter Davies, Elaine Perry – Neuropathologic 
evidence for Cholinergic Deficit

Cholinergic Hypothesis



• Early use

• Myasthenia gravis –

• Posion gas (organaphosphates) –

• Pesticides – Sevin

http://en.wikipedia.org/wiki/File:Myasthenia.jpg
http://en.wikipedia.org/wiki/File:Myasthenia.jpg


• First use in AD– series of experiments
Leon Thal in the 80s with Physostigmine

• Use of oral THA in long-term treatment of 
senile dementia, Alzheimer's type. Summers 
WK, Majovski LJ, Marsh GM, Tachiki KH, Kling 
A. New England Journal of Medicine 1986; 
315: 1241-1245.ers



Starting Dose
Drug Properties Schedule Titration Maximum Dose

________________________________________________________________________________________________

Donepezil ACh specificity 5 mg QD ↑ to 10 mg at 6W 10 mg QD

Rivastigmine BCh specificity 1.5 mg BID ↑ by 1.5 mg Q6W 6 mg BID

Galantamine NR modulator 4 mg BID ↑ by 4 mg Q6W 12 mg BID

Memantine NMDA-ra 5 mg BID ↑ by 5 mg QW 10 mg BID
______________________________________________________________________________

ACh: acetylcholinesterase; BCh: butyrylcholinesterase; NMDA-RA: N-methyl-D-aspartate receptor 
antagonist; NR: nicotinic receptor; QW: every week; Q6W: every 6 weeks.

1. Birks J. Cochrane Database Syst Rev. 2006 25;(1):CD005593. 
2. Emre M, Mecocci P, Stender K. J Alzheimers Dis. 2008;14:193-199. 
3. Homma A et al. Dement Geriatr Cogn Disord. 2008;25:399-407.



Cholinesterase Inhibitors     Memantine             
Nausea/vomiting Confusion
Diarrhea Sedation
Loss of appetite Constipation
Dizziness
Frank syncope
Leg cramps
Ulcers
Cardiac arrhythmias

Birks J. Cochrane Database Syst Rev. 2006 Jan 25;(1):CD005593.  Emre M, Mecocci P, Stender K. J Alzheimers Dis. 2008;14:193-199.   
Homma A et al. Dement Geriatr Cogn Disord. 2008;25:399-407.



• More convenient dosing
• Minimize adverse effects
• Extend utility across disease stages
• Derive approach to late treatment failures
• Broaden dementia indications for cognitive 

drug therapies



Improve Dosing Convenience
• Galantamine XL dosing (comparable efficacy 

to BID)

• Rivastigmine Patch (IDEAL Study)
(2/3 reduction in GI adverse effects and   
comparable efficacy to BID capsules)

• Namenda XR comparable efficacy to BID 
dosing



• Dosage escalation
• Combination therapy





Effectiveness and Tolerability of High-Dose (23 mg/d) Versus Standard-
Dose (10 mg/d) Donepezil in Moderate to Severe Alzheimer’s Disease:  

A 24-Week, Randomized, Double-Blind Study.  
Clinical Therapeutics 32(7): 1234-1251, 2010. 





• High dose AChE-I in mild-to-moderate AD –
90% cholinesterase inhibition

• 6 month – 2.75 point ADAS-cog point 
improved from baseline

• Downside – muscular weakness and 
respiratory failure



Broaden Spectrum of Dementia Diagnoses Benefits 
from Treatment





Resnick et al Alzheimer’s Research & Therapy 2011, 3:3





• Previous long-term open-label phase for ChE-I 
trials likely reflect selection bias for continuing 
drug to patients who are amyloid negative and 
non-progressors

• Previous MCI delay to conversion studies 
suggesting ApoE4 patients benefit from ChE-I 
therapy.  May be amyloid positive patients derive 
greatest symptomatic benefits
________________________________________________

• Need Cholinesterase Inhibitor and possibly 
memantine trial in patients who meet clinical 
criteria for AD but are negative for amyloid
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*FDA approved as Medial Food





Scheltens, et. al, Journal of Alzheimer’s Disease 31 (2012) 225-236





• Muscarinic Agonists
• Ca+ Channel Blockers
• Nicotinic Agonists



• Different less well studied mechanisms of 
action, different neurotransmitter systems

• Che-I/peripheral delivery blockade









• Cholinesterase inhibitor dose in practice limited 
by adverse effects

• Only 20 to 30% inhibition of cholinesterase in the 
brain with high dose AChE-I in current use

• Decrease adverse effects, increase maximum 
tolerated dose by combining AChEI with 
peripheral cholinergic drug such as solifenacin

• Potential to increase dosing to 40 mg or more of 
donepezil, comparable increase with other 
cholinesterase inhibitor



• Slow evolutionary progression improving 
current medications

• Maximizing therapeutic benefit, more 
convenient dosing, minimizing adverse 
effects

• Expanding usage to broaden range of disease 
stage

• Expanding use to other dementias





• Need for better targeting for symptomatic 
drugs regarding disease stage and diagnosis

• Continue evolving available cognitive 
therapies

• Investigate new potential disease mechanisms 
that may reveal symptomatic treatment 
targets
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