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Alzheimer disease (AD):

• Neurodegenerative disorder

• The causes and Pathogenesis of AD remains unclear

• The most common cause of dementia in older adults (60-80% of cases)

• Increasing with advancing age

• The most essential & earliest clinical manifestation: memory impairment

• One of the leading sources of morbidity and mortality in the aging population



Dementia can be caused by several different brain 
disorders:

1)The most common: Alzheimer (specific changes in brain)

This change related to plaques of protein “beta amyloid”

Loss of nerve cells

primary biomarker AD is neurofibrillary tangle

Masses of protein within brain cells



Dementia can be caused by several different brain 
disorders:

2) Vascular dementia :

damage to parts of the brain due to reduced blood flow (stroke, high BP, 
diabetes)+/_ AD

3) Dementia with Lewy bodies: cause by abnormal protein structures that 
form within brain cell 

(symptoms like Parkinson: trembling, stiffness, difficulty moving normally)

causes hallucination



Dementia can be caused by several different brain 
disorders:

4) Parkinson disease dementia: (later in the course)

5)Frontotemporal dementia: (like Alzheimer, cause nerve cell loss in 

the brain)



Clinical features of AD:

• Typical AD: older age (unusual under 60 years)

• After 65 years every 5 years, doubling in prevalence



Cardinal symptoms

1) Memory impairment (initial symptoms)

2) Executive and judgment/problem solving

3)Impairments in other cognitive domains

4)Behavioral and psychologic symptoms 

(middle or late)



Risk factors:

•1) Genetic

•2) Environmental

• 3) Acquired(disease, medication)



Genetic Risk factors:

• Aside from age, the most clearly established risk factors AD is Family history of 

dementia

• First degree relative with dementia have 10 to 30 % increased risk of developing 

the AD

• Individuals in families with 2 or more affected siblings with AD have a 3 fold 

increased risk of AD



Environmental Risk factors:

• 1)Secondhand smoke (in home exposure> at work exposure)

• 2)Air pollution (increase diffuse amyloid plaques)

• 3)Pesticides (Serum dichloro diphenyl dichloro ethylene (DDE))



Acquired risk factor:
Disease:

1) HTN (female)(treatment HTN & reduce dementia but medication not associate with reduction 

dementia)

2) DSL(elevated total cholesterol & LDL associated with higher rate cognitive decline in AD)(statin 

no decline in mild to moderate AD)

3) Cerebrovascular(Coexist AD, cerebral small vessel disease in aging)(risk factor)

4) Peripheral atherosclerosis(coronary artery calcification)

5) DM type 2 and obesity(1.5fold increased, effect insulin resistance in brain)

6) Lifestyle and activity(28% reduction overall dementia and 45% reduction in AD)

7) Brain trauma



Acquired Risk factors:
Medication

• Medication & cognitive impairment in older

• 1)BZD

• 2)Anticholinergic

• 3)Antihistamine

• 4)Opioid

• May Transient & Reversible

• Long term exposure (elevated risk of AD & all dementia)



BZD

• BZD & dementia risk: conflicting

• BZD>180 days, 1.5 fold increase in risk of AD

• A dose response effect:

longer exposure, longer half-life drugs increased risk

Other observational studies failed to find relationship between long term BZD and 

incident of dementia



Anticholinergic

1)TCA

2)First generation antihistamine

3)Bladder antimuscarinic

High cumulative dose & increase risk for dementia



PPIs

• PPIs & dementia risk: conflicting

• Malabsorption of vitamin B12 due to long term PPI

• More studies are needed



Reduce risk factor 

•Prevention of dementia



Prevention of dementia:

• Healthy lifestyle & dementia risk

• 1) physical activity, exercise:

• Inverse association, but unproven protective effect

• 2) cognitive leisure (mental) activities:

• Memory training



Vascular risk factor modification:

• 1) HTN

• 2)DM

• 3)Inactivity

• Risk factor reduction 10 to 25 % prevent up to half of AD



Benefits of caffeine

• Very few studies examining coffee & AD

• Coffee & small protective effect against Alzheimer

• Animal study :

• Caffeine & lower or delayed risk of AD



Symptomatic therapy:

•Treatment:



Patients with AD have reduced cerebral content of acetyl choline 

transferase, which leads to decrease in acetylcholine synthesis

• In patients with newly diagnosed dementia:

• 1)CHE inhibitor



Cholinesterase inhibitors and memantine

• Just for Symptomatic medications for cognition and global function

• Ameliorate some symptoms of the illness

• No for

• Neuroprotective

• No for

• Alter the underlying disease 

• No for

• disease modifying (slow the course of illness)



Newly diagnosed AD:

• Cholinesterase inhibitor

• Allow acetylcholine to be active in the brain

• Expected benefit: modest

• Cholinesterase inhibitor studies in different severities of dementia



Severity of dementia:
Cognitive tests:
• Mini-Mental state Examination (MMSE) score

• Montreal Cognitive Assessment (MoCA):30-points test(10 min) 

• Clinical dementia rating (CDR):

• 5-point scale used to characterize six domains of cognitive and functional 
performance :

• 1)memory

• 2)orientation

• 3)judgment

• 4)community affairs

• 5)hobbies

• 6)personal care

• 0(no impairment), 0.5, 1, 2, 3(severe loss)



The assessment of cognitive impairment:

Severity of dementia MMSE MoCA CDR

Mild 19-26 12-16 1

Moderate 10-18 4-11 2

severe <10 <4 3



Mild to moderate dementia:

• Cholinesterase inhibitor:

• Small improvement in:

• 1)Cognition

• 2)Neuropsychiatric symptoms

• 3)Activities of daily living (ADLs)



Severe dementia:

• Cholinesterase inhibitor:

• Severe dementia at the time of diagnosis

• But

• Fewer studies performed in severe dementia

• Absolute effects may be less clinically important than mild to moderate AD



Choice of Cholinesterase inhibitor:

• 1)Donepezil

• CHE I central, mild-moderate-severe, Once daily

• 2)Galantamine:

• CHE I central, mild-moderate-severe, IR (Twice daily), ER daily (once 

daily)

• 3)Rivastigmine:

• CHE I central, mild-moderate-severe, Twice daily cap



Three drugs of Cholinesterase inhibitor:

All 3 have efficacy vs placebo

in comparisons, no differences in efficacy or tolerability

selection based on:

• Ease of use

• Tolerability

• Preference

• Note: If prescribing an AChEI, treatment should normally be started with the drug 
with the lowest cost

• Note: However, an alternative AChEI could be prescribed based on

✓Adverse event profile

✓Adherence

✓Medical comorbidity

✓Drug interactions



Donepezil

Starting dose Maintenance dose

5 mg orally
Once daily

10 mg daily
(increased after 4 to 6 weeks)

Oldest

Preferred (once daily)

Start Morning (avoid nightmare, sleep disturbances)

Switch to nightly (if daytime nausea)

Higher dose & higher side effect: not recommended higher 

dose



Side effects of Donepezil:

✓Gastrointestinal symptoms:

✓The most common, with prolonged use, in 20-30%:

• 1) upset stomach

• 2)nausea

• 3)diarrhea

• 4)anorexia

✓Symptomatic bradycardia:

Cholinergic toxicity

✓rhabdomyolysis/, neuroleptic malignant syndrome (rare)

✓No dose adjustment in renal or hepatic impairment

Less likely to cause GI upset than others
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Galantamine

• Tab (4, 8, 12), Cap (8, 12, 16, 24)

Starting dose IR (cannot swallow) Maintenance dose

4 mg orally, twice daily (increased monthly) 8 mg twice daily 
target 12 mg twice daily

Starting dose ER (preferred) Maintenance dose

8 mg orally, once daily (increased monthly) 16 mg once, target 
24 mg once daily



Side effects of Galantamine

• Gastrointestinal symptoms:

• The most common, more likely with galantamine than donepezil

• 1)vomiting

• 2)nausea                                                                      (Give with meal)

• 3)diarrhea

• 4)anorexia

• 5)weight loss

• Note: In mild cognitive impairment with increase mortality

• Increase mortality not observe in AD, mixed dementia, vascular dementia



Galantamine:

IR:

moderate renal GFR<60/liver impairment: Max 8 mg BID

ER:

moderate renal/liver impairment: Max 12 mg once daily

ESRD (GFR<9), Severe hepatic impairment: avoid



Conversion from IR to ER:

• Taking the last IR dose in the evening 

• Beginning the ER dose the following morning

• The same total daily dose should be used



Conversion to galantamine from other CHE 
inhibitor:

1) Poor tolerability with donepezil or rivastigmine:

• Wait until side effects subside

• Or

• 7-day washout period before start galantamine

• 2) no side effect with donepezil or rivastigmine:

• Start galantamine the day immediately following DC of these



Rivastigmine:

Starting dose cap, syr Maintenance dose

1.5 mg BID 6 mg BID(increased in 2-4 week intervals 
by 1.5 mg BID)

Starting dose Transdermal Maintenance dose

4.6 mg/24 h 9.5 to 13.3 mg/24 h (increased monthly 
by 4.6 mg)

1.5, 3, 4.5, 6 mg

Preferred

Similar effect

Better tolerability


