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Introduction
Major Neurocognitive Disorder as per DSM-V: 
◦ Cognitive deficits in an area of cognition (memory, apraxia, aphasia, agnosia, or executive function)
◦ Cognitive defects must impair social or occupational functioning
◦ Gradual onset and progressive cognitive decline
◦ Not due to other CNS cause of dementia, substance abuse, or systemic conditions that can cause 

dementia
◦ Not due to delirium
◦ Not accounted for by another Axis 1 disorder



Introduction
Alzheimer’s disease: 
◦ One subtype of the a major neurocognitive disorder.  The diagnosis of major neurocognitive disorder, 

probable Alzheimer’s disease requires the following:
◦ All three of the following:

◦ Evidence of decline in memory and learning and at least one other cognitive domain 
◦ Slow, progressive decline 
◦ No evidence of mixed etiology

◦ Or, evidence of a causative Alzheimer’s disease genetic mutation from family history of genetic testing 



Acetylcholinesterase inhibitors



AD 2000 Trial





Primary Endpoints
◦ Entry into institutional care
◦ Progression of disability (loss of 2/4 ADLs or 6/11 iADLs)

Secondary Outcomes
◦ Functional ability (BADLS)
◦ Presence and severity of behavioral and psychological symptoms (NPI)
◦ Cognition (MMSE)
◦ Psychological wellbeing of the caregiver (GHQ-30)
◦ Death from AD
◦ Safety
◦ Compliance



• No significant difference
9% vs 14% at 1 year, p=0.15

• RR of institutionalization for
Donepezil vs. placebo was 
not statistically significant at 0.97
95% CI 0.72-1.30, p=0.8



• 13% donepezil vs 19% 
placebo had progression 
of disability at 1 year, 
p=0.3 not statistically 
significant



• No difference in BADLS 
score at 12 weeks, but after 
donepezil group had better 
scores.

• Average difference was 1.0 
BADLS points (0.5-1.6; p 
0.0004) which was 
statistically significant

• BADLS scores 1.0 points 
better with 10mg vs 5mg 
donepezil (-0.-2.6; p0.24) 
which was not statistically 
significant



• During the first 12 
weeks, donepezil 
averaged 0.9 MMSE 
points above baseline, 
compared to no 
improvement in 
placebo



• Over 2 years the 
donepezil group 
averaged a statistically 
significant 0.8 higher 
than placebo (95% CI 
0.5-1.2 p<0.0001) with 
no significant attrition 
of benefit

• Cognition scores 
averaged 0.2 MMSE 
points (-0.8-1.2; p 0.4) 
better with 10mg than 
5mg but not 
statistically significant

• No delay found in 
reaching severe 
cognitive disability 
(MMSE <10)



• Donepezil 0.3 NPI 
points better on 
average but no 
significant difference in 
NPI at any time point or 
overall (-0.9-1.5; p 0.6) 
but not statistically 
significant



• Caregivers had 0.3 GHQ 
points lower with 
donepezil vs. placebo
(-0.3-0.9; p 0.3) but not 
statistically significant

• Half of caregivers had 
scores of 5 or more at 
baseline indicating 
probable psychological 
morbidity, and 
proportion above 5 
increased at same rate 
in both groups



• Active caregiver time 
was 0.2 hours less (-0.1-
0.5; p=0.2) and passive 
caretime was 0.4 hours 
less (-0.1-1.2; p=0.4) 
but neither were 
statistically significant



• Mean annual cost per patient in the community was higher with donepezil than 
placebo but not statistically significant (£2842 vs 2344, p=0.16)



Discussion
The only statistically significant effects shown by the  AD 2000 study were a 0.8 point increase in 
MMSE, and a 1.0 point improvement on the BADLS.

No reduction in rate of institutionalization or progression of disability

Hence no cost savings were shown and the cost-neutral hypothesis was rejected

Given the modest patient size (study projected to have 3000 patients) some argue it was 
underpowered to make definitive conclusions regarding primary endpoints



Acetylcholinesterase Inhibitor Adverse 
Effects

• Nausea, vomiting

• Diarrhea

• Abdominal pain

• Constipation

• Fecal incontinence

• Dyspepsia

• Weight loss

• Peripheral edema

• Agitation

• Bradycardia

• Hypotension

• Heart failure

• Anemia

• Arthralgias

• Anxiety

• Tremor

• Vertigo

• Wandering

• Gait disturbance

• Falls

• Cough

• Rash

• Pruritis

• Conjunctivitis

• Blurred vision

• Urinary tract 
infections

• Flu-like syndrome



Alzheimer’s dementia is a disease of cell death





Namenda
•Approved for moderate to severe Alzheimer’s Dementia

•Technically has been shown to increase cognition and global assessment of function based on a 
2008 meta-analysis

•Does it truly have clinical significance?





Adverse Effects of Memantine
• Fatigue

• Pain

• Hypertension

• Dizziness

• Headache

• Constipation

• Vomiting

• Cough

• Dyspnea

• Confusion

• Somnolence

• Hallucinations

• Anxiety

• Depression

• Aggression



Namenda
• While statistically significant benefits have been shown with regard to ADAS-COG and clinician 
assessment of condition, these effects have not shown a proven clinical effect on quality of life 
or other domains of function
• NEJM 2012 “Donepezil and Memantine for Moderate-to-Severe Alzheimer’s Disease”  showed prior 

pharma study results of statistically significant improvement in neuropsychiatric index scores but not 
enough to reach minimal clinical significance.

• Ultimately the best recommendation available for Namenda is that it has a lower side effect 
profile than acetylcholinesterase inhibitors, and may have some benefit, so treatment decision 
should be on an individual basis taking into account cost and patient preferences



JAGS, Comparative Effectiveness and Safety of Cognitive 
Enhancers for Treating Alzheimer’s Disease: Systematic 

Review and Network Metaanalysis
• 2018 metaanalysis reviewed 142 studies, 110 RCTs, 21 non-RCTs, 11 cohort studies

• Studies included donepezil, galantamine, transdermal or oral rivastigmine, or memantine

• No treatments found to be superior to placebo in terms of functional status.  

• Donepezil, donepezil+memantine, and transdermal rivastigmine improved cognitive test scores

• Only donepezil reached the minimal clinically important difference threshold for cognitive test 
score improvements



Acetylcholinesterase inhibitors and 
Memantine for Behavioral Disturbance

• Emerging body of evidence suggests memantine may be effective for managing/delaying onset 
of behavioral agitation in Alzheimer’s and Vascular dementias.

• Rivastigmine possibly has efficacy at reducing behavioral agitation as per the neuropsychiatric 
inventory, however evidence is limited and literature finding this usually has behavioral 
symptoms as secondary endpoints



Namenda/Donepezil Combo Pills

Pros:
-Ease of dosing

Cons:
-Higher cost
-Data varies on whether combos 
are efficacious or not, although 
best done study showed no clear 
additive benefits of the two drugs 
together
-Side effects



Neutraceuticals
• To date, no neutraceutical has been found to have clinical or statistical benefit for dementia

• Souvenaid, a medical food, (eicosapentaenoic acid, docasohexaenoic acid, phospholipids, 
choline, uridine, vitamin E, vitamin C, selenium, vitamin B12, vitamin B6, and folic acid) 
technically showed efficacy in a randomized trial of 259 patients in Europe which showed a 
statistical but not clinical benefit in neuropsychiatric inventory over 24 weeks.
• Given limited sample size and minimal benefits, more study would be needed before recommending 

this agent



Bapineuzumab











So now what?



Risk Factors
Non-modifiable risks: 

• Age

• Family History

• Gender

• Genetics



Risk Factors
Modifiable risks:

• Cardiovascular Disease

• Head injuries

Disease prevention: 

• Exercise

• Stay mentally active

• Stay socially active

• Healthy diet

• Avoid tobacco or excess of alcohol



Conclusions
• Pharmacotherapy for Alzheimer’s disease exists

• Any potential benefit from currently existing drugs in the acetylcholinesterase inhibitor class or 
NMDA-receptor antagonists are small at best.

• Monotherapy is likely as efficacious as combination therapy with fewer side effects

• Monoclonal antibody therapy against amyloid has not changed disease thus far

• Non-pharmacologic interventions likely have greater impact, although harder to study and 
quantify



And now, a plug



AlzDxRx
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