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LEARNING OBJECTIVES
1. Describe the pathophysiology and clinical 

course of Alzheimer’s disease (AD)
2. Review available FDA-approved therapeutic 

agents for the management of cognitive and 
neuropsychiatric features of AD

3. List and describe potential complementary, 
alternative, and integrative therapies being 
explored for the treatment and prevention of AD

4. Discuss the role of aducanumab and other 
potential monoclonal antibody (Mab) therapies 
for AD



Pre-Test Question #1
Alzheimer’s disease is recognized as a continuum that may 
stretch from normal cognition to mild cognitive impairment 
to overt dementia over a period of approximately how long?

a) 5-10 years
b) 10-20 years
c) 15-25 years
d) 25-35 years



Pre-Test Question #2
Which of the following cholinesterase inhibitors has the 
highest rate of GI upset (nausea and vomiting)?

a) Donepezil
b) Rivastigmine (oral)
c) Rivastigmine (transdermal)
d) Galantamine



Pre-Test Question #3
Which of the following complementary/alternative therapies 
for Alzheimer’s disease has randomized, controlled trial 
data suggesting improvements in activities of daily living 
(ADL) and reduced caregiver burden?

a) Ginkgo biloba
b) Vitamin E
c) Apoaequorin
d) Fish oil
e) Curcumin



Pre-Test Question #4
Aducanumab is a newly-approved monoclonal antibody 
therapy for Alzheimer’s disease that directly targets which 
aspect of the disease process?

a) Synaptic deterioration/loss of cholinergic neurons
b) Overstimulation of NMDA receptors
c) Inflammation and oxidative stress
d) Aggregation of beta-amyloid plaques
e) Formation of tau-neurofibrillary tangles



CASE STUDY
• MK is a 78 y/o female who 

was recently admitted to an 
assisted living facility due to 
declining physical and 
cognitive functioning 

• Current caregivers include her 
husband (age 80 years) and 
her daughter who visits 3-5 
times per week

• Just prior to admission, it was 
reported that was becoming 
very agitated during her 
daughter’s visits and at the 
last one accused her of 
stealing from her and trying to 
kill her



CASE STUDY, CONTINUED
• MK remains able to feed herself, but is no longer able to 

bathe and groom herself and requires assistance when 
toileting

• She has been becoming increasingly anxious and 
especially disoriented at night and sometimes wanders 
the house, rummaging for what she refers to as “stolen”
articles of jewelry and other possessions



CASE STUDY, CONTINUED
• Past Medical History:

• Dementia of Alzheimer’s Type (X 5 years)
• Hypertension (X 20 years)
• Type 2 diabetes mellitus (X 25 years)

• Social History:
• No tobacco, alcohol, or illicit drug use
• Drinks 1 cup of coffee with breakfast
• Follows diabetic diet
• Married for 55 years
• Two sons (age 50 & 48); one daughter (age 45)



CASE STUDY, CONTINUED
•Physical Exam

• VS: BP=140/86; HR=92; RR=20; T=98.8ºF
• Ht: 5’6”; Wt: 148 lbs
• Labs: WNL (CMP, CBC, and thyroid panel) 
• Notes indicate she was somewhat uncooperative during physical 

exam and mental status exam notation includes the following: 
periods of agitation interspersed with lethargy; alert and oriented to 
person only; would not cooperate with Mini-Mental State 
Examination (MMSE) (previous MMSE score six months ago: 
20/30)



CASE STUDY, CONTINUED

• Allergies: None
• Current Medications:

• Rivastigmine 1.5mg PO BID (started 3 months ago); was on 
donepezil 10mg PO QD prior to this (X 2 years)

• Metformin 500mg PO BID with meals (X 15 years)
• Lisinopril 10mg PO QAM (X 15 years)
• Conj. estrogens/medroxyprogesterone (0.625/5) QD (X 18 years) 
• Amitriptyline 25mg PO QHS (X 8 years, increased from 10mg 

QHS two months ago)
• Vitamin E 1000 IU BID (X 5 years)
• Diazepam 5mg BID-TID prn anxiety (started 1 week ago)



CASE STUDY, CONTINUED
• What classic symptoms of dementia is this patient 

experiencing?
• Memory loss

• What non-cognitive symptoms is she displaying?
• Behavioral disturbances, psychosis

• What treatment related issues should be addressed?
• Cognition improvement
• Management of behavioral symptoms
• Discontinuation of potentially inappropriate medication therapy



DEMENTIA: definition
•Generic term for chronic or 
progressive dysfunction of 
cortical activity resulting in 
cognitive decline (especially 
memory)
•Disturbances in mood, behavior, 
daily functioning, and 
independence are also present

Kalapatapu, RK. Dementia: A Focused Review. Psychiatric Times 2010 (27):1-12.



DEMENTIA TYPES & PREVALENCE

• Prevalent in elderly population
• Affects ~10% of people over the age of 65
• May affect between 30-50% of people over age 85

• Most common types: 
• Alzheimer’s disease (AD or DAT)
• Vascular dementia (VaD) or multi-infarct dementia
• Dementia with Lewy bodies (DLB)
• Frontotemporal dementia (FTD)

• Combinations of the above also possible  

Bruun M, Rhodius-Meester HFM, Koikkalainen J, et al. Evaluating combinations of diagnostic tests to 
discriminate different dementia types. Alzheimers Dement (Amst). 2018 Aug 17;10:509-518 



https://www.alzwisc.org/Types%20of%20dementia.htm
https://www.dfwsheridan.org/types-dementia

https://www.alzwisc.org/Types%20of%20dementia.htm
https://www.dfwsheridan.org/types-dementia


OTHER TYPES OF DEMENTIA OR 
DEMENTIA-LIKE CONDITIONS
• Thyroid disorders
• Vitamin B12 deficiency
• Advanced HIV infection
• Neurosyphilis
• Huntington’s disease
• Creutzfeldt-Jakob disease
• Normal Pressure Hydrocephalus
• Korsakoff’s syndrome

https://www.alzheimers.org.uk/about-dementia/types-
dementia/rarer-types-dementia



IDENTIFYING DEMENTIA
• Detection and diagnosis can be a problem in 
routine medical practice
• Most patients do NOT present with complaints of 

memory loss and often deny problems
• Providers may be unsure or even reluctant to make the 

diagnosis
• Family members or caregivers often report 
signs and symptoms ascribed to “normal 
aging”

Bradford A, et al. Missed and delayed diagnosis of dementia in primary care: prevalence and contributing factors. 
Alzheimer Dis Assoc Disord. 2009;23(4):306-314. 

Adelman AM, Daly MP. Initial evaluation of the patient with suspected dementia. Am Fam Physician 2005;71:1745-50.



NORMAL COGNITIVE DECLINE 
VS. DEMENTIA
• Normal cognitive decline consists of mild changes in the 

rate of information processing
• NOT progressive; and does NOT affect daily functioning

• Mild Cognitive Impairment (MCI)
• Key feature being impaired memory, but preserved activities of 

daily living (ADLs)
• Another old adage: “Forgetting where you put your car keys is normal, 

but forgetting if you have a car or what your car keys do is abnormal”

• MCI patients may be at increased risk for development of 
dementia – a continuum of disease seems to exist

Petersen RC. Mild Cognitive Impairment. Continuum (Minneap Minn), 2016 Apr;22(2Dementia):404-18. 



ALZHEIMER’S DISEASE



DR. ALOIS ALZHEIMER (1864 – 1915)

• Researcher and pathologist who 
opened a psychiatric clinic in 
Munich, Germany in 1903
• The clinic focused on brain research and 

sought to link the theoretical with clinical 
practice

• In 1906, Alzheimer gave the now 
famous talk to the 37th Congress of 
Psychiatrists of Southern Germany 
where he described an “unusual 
disease of the cerebral cortex”

• In 1910 the condition known as 
“Alzheimer’s disease” was first 
included in the 8th edition of the 
Handbook of Psychiatry

https://www.alzint.org/about/dementia-facts-figures/types-of-dementia/alzheimers-disease/alois-alzheimer/

https://www.alzint.org/about/dementia-facts-figures/types-of-dementia/alzheimers-disease/alois-alzheimer/


ALZHEIMER’S DISEASE (AD)
• Most common type of dementia

• More common in women than in men
• 6th leading cause of death in the U.S. (CDC mortality stats)

• Average survival following diagnosis is variable, but 
typically 3-4 years

• In 2018, it was estimated that 50 million people worldwide 
suffered from the disease
• Today in the US, it is estimated that 6 million people have 

Alzheimer’s disease with a total national cost estimated at $290 
billion –- this is projected to increase to $1.1 trillion by the year 2050

https://www.alz.org/alzheimers-dementia/facts-figures

Mayeda ER, et al. Survival after dementia diagnosis in five racial/ethnic groups. Alzheimers Dement. 2017 Jul;13(7):761-769.

https://www.alz.org/alzheimers-dementia/facts-figures


Atri A. The Alzheimer's Disease Clinical Spectrum: Diagnosis and Management. Med Clin North Am. 2019 Mar;103(2):263-293

RISK 
FACTORS



AD: ETIOLOGY
• Major risk factors:

• Age (>age 65)
• Family history (1st degree relatives have 10-30% increased risk)

• Presence of Apolipoprotein E (APOE) epsilon 4 allele on chromosome 19 
is associated with a 3-4 times increased risk
• It is estimated that between 40-65% of people diagnosed with AD have 

this gene
• Women are at higher risk, especially after age 80
• AD is 55% higher in parents of individuals with ADHD
• Cardiovascular risk factors and an unhealthy lifestyle contribute to 

dementia risk, but not specifically to AD pathology

• Others:
• Aluminum and other heavy metal toxicity

Zhang L, et al. Attention-deficit/hyperactivity disorder and Alzheimer's disease and any dementia: A multi-generation cohort study 
in Sweden. Alzheimers Dement. 2021 Sep 9.
Armstrong R. Risk factors for Alzheimer's disease. Folia Neuropathol. 2019;57(2):87-105. 
Colomina MT, Peris-Sampedro F. Aluminum and Alzheimer's Disease. Adv Neurobiol. 2017;18:183-197.



AD: PATHOPHYSIOLOGY
• Regardless of initiating cause, a variety of structural 

changes take place in the brains of patients with AD:
• Extracellular β-amyloid plaque (βAP) formation
• Development of intracellular tau-neurofibrillary tangles
• Synaptic deterioration and cholinergic neuronal death

• Cellular pathologies leading to biochemical changes 
related to amyloid-β and tau proteins are major 
hypotheses
• Associated inflammation, free radical production, and excitotoxicity 

appear to play roles as well

Mudher A, Lovestone S. Alzheimer's disease-do tauists and baptists finally shake hands? Trends Neurosci. 2002 Jan;25(1):22-6.
Lane CA, Hardy J, Schott JM. Alzheimer's disease. Eur J Neurol. 2018 Jan;25(1):59-70.
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BETA-AMYLOID PLAQUES

Images available at: www.alz.org

http://www.alz.org/


NEUROFIBRILLARY TANGLES

Image available at: www.alz.org

http://www.alz.org/


Atri A. The Alzheimer's Disease Clinical Spectrum: Diagnosis and Management. Med Clin North Am. 2019 Mar;103(2):263-293.



DISEASE CONTINUUM

Scheltens P, et al. Alzheimer's disease. Lancet. 2021 Apr 24;397(10284):1577-1590.



AD: CLINICAL FEATURES
• Three distinguishable clinical phases

• Asymptomatic (Preclinical AD)
• Normal cognition

• Mild cognitive impairment due to AD
• Symptoms present but not severe enough to cause dementia

• AD dementia
• Symptoms sufficiently severe to interfere with daily activities

• AD is only definitively diagnosed upon autopsy with 
visualization of plaques and tangles
• Clinical criteria exist for “Probable” AD or “Possible” AD

Atri A. The Alzheimer's Disease Clinical Spectrum: Diagnosis and Management. 
Med Clin North Am. 2019 Mar;103(2):263-293.



VASCULAR & LEWY BODY 
DEMENTIAS



VASCULAR DEMENTIA (VaD)
• Another common type of dementia

• Etiology
• Consequence of a variety of cerebrovascular disorders

• Pathophysiology
• Ischemic or hemorrhagic brain damage

• Clinical manifestations are varied & determined by the 
size, location, type of cerebral damage

• Common focal neurologic signs/symptoms include:
• Hemiparesis/hemisensory loss
• Visual field defects

• Cognitive and behavioral abnormalities may progress 
either in a stepwise or fluctuating manner

O’Brien JT, Thomas A. Vascular dementia. Lancet. 2015 Oct 24;2386(10004):1698-706. 



LEWY BODY DEMENTIA (LBD)
• Lewy bodies are cytoplasmic inclusions found in cells of 

the substantia nigra in patients with Parkinson’s disease
• First described by Frederick Lewy in 1914 

• Presumed to be rare until the mid-1980s, when more 
sensitive immunocytochemical methods of identifying LBs 
were developed
• Features:

• Fluctuations: delirium-like, with spontaneous alterations in cognition, 
attention, and arousal

• Visual hallucinations and delusions: well-formed and detailed
• Parkinsonism: one or more spontaneous parkinsonian features 

(bradykinesia, rest tremor, rigidity)

Gomperts SN. Lewy Body Dementias: Dementia with Lewy Bodies and Parkinson 
Disease Dementia. Continuum (Minneap Minn), 2016 Apr;22(2 Dementia):435-63. 



DEMENTIA DIAGNOSITIC CRITERIA
• The National Institute on Aging and Alzheimer’s 
Association (NIA-AA) has frameworks for both 
research and clinical application 

• Diagnostic and Statistical Manual of Mental 
Disorders:
• DSM-V now refers to “Major Neurocognitive 

Disorder” instead of “dementia”

https://www.nia.nih.gov/health/alzheimers-dementia-resources-for-professionals
McKhann G, Knopman DS, Chertkowd H, et al. The diagnosis of dementia due to Alzheimer’s disease: 
Recommendations from the National Institute on Aging Alzheimer’s Association workgroups on diagnostic 
guidelines for Alzheimer’s disease. Alzheimers Dement. 2011 May;7(3): 263–269. 

https://www.nia.nih.gov/health/alzheimers-dementia-resources-for-professionals
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Atri A. The 
Alzheimer's Disease 
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Clin North Am. 2019 
Mar;103(2):263-293



COGNITIVE DEFICT TERMINOLOGY

• Aphasia
• Inability to speak, form words, or otherwise routinely 

communicate verbally
• Apraxia

• Inability to perform routine tasks (brushing teeth, going to the 
bathroom, etc.) despite intact physical functioning

• Agnosia
• Inability to recognize once familiar individuals, places, or objects 

(family members, family home)
• Executive functioning

• Loss of the ability to bring together and coordinate information for 
purposes of planning, scheduling, or decision-making



DEMENTIA PATIENT WORKUP
• History is of symptoms from patient and caregiver of progressive 

cognitive decline
• Physical examination

• With laboratory evaluation (to rule out secondary causes)
• Neuroimaging studies (if feasible)

• Dementia screening scales (available on NIA website):
• Mini-Cog
• Short Informant Questionnaire on Cognitive Decline in the Elderly
• AD8 Dementia Screening Interview
• Quick Dementia Rating System

• Folstein Mini-Mental Status Exam (MMSE) is also a much-used tool

Atri A. The Alzheimer's Disease Clinical Spectrum: Diagnosis and Management. Med Clin North Am. 
2019 Mar;103(2):263-293 
https://www.nia.nih.gov/health/alzheimers

https://www.nia.nih.gov/health/alzheimers


Found on NIA website:

https://mini-cog.com/wp-
content/uploads/2015/1
2/Universal-Mini-Cog-
Form-011916.pdf

https://mini-cog.com/wp-content/uploads/2015/12/Universal-Mini-Cog-Form-011916.pdf


CLOCK-DRAWING TEST

https://www.nature.com/articles/s41598-020-74710-9

https://www.nature.com/articles/s41598-020-74710-9


MINI-MENTAL STATUS EXAM (MMSE)

• Takes 5-7 minutes to administer

• 30 points possible:
• Score of less than 24 suggests cognitive impairment
• Tests following areas:

• Orientation (10 pts)
• Registration (3 pts)
• Attention and calculation (5 pts)
• Recall (3 pts)
• Language (2 pts)
• Repetition (1 pt)
• Complex commands (6 pts)

• Correlated to Activities of Daily Living (ADLs)





GLOBAL DETERIORATION SCALE
LEVEL CHARACTERISTICS

1
No decline

No memory deficit evident upon interview

2
Very mild

Subjective complaints of memory deficits

3
Mild

Earliest clear-cut deficits manifested by others awareness of 
cognitive problems

4
Moderate

Clear-cut deficits upon careful clinical interview

5
Moderately severe

Patient can no longer survive without some assistance

6
Severe

Patient requires assistance with activities of daily living

7
Very Severe

Completely dependent upon others



OTHER DEMENTIA SCALES
• Pharmaceuticals developed for the treatment of AD 

typically must demonstrate efficacy on the following 
scales:
• Alzheimer’s Disease Assessment Scale Cognitive Portion 

(ADAS-Cog) –70 point scale
• Alzheimer’s Disease Cooperative Study Activity of Daily Living 

inventory (ADCS-ADL) –54 point scale
• Severe Impairment Battery –100 point scale
• Clinical Interview-Based Impression of Change (CIBIC)

• Generally, a clinically significant improvement is taken to 
be at least 10% of the scale length



Atri A. The Alzheimer's Disease Clinical 
Spectrum: Diagnosis and Management. Med 
Clin North Am. 2019 Mar;103(2):263-293. 

Laboratory 
Evaluation
& Imaging
Recommendations



DEMENTIA-SPECIFIC BIOMARKERS
• Area of great research interest

• The strongest biomarker candidates for dementia 
include brain imaging studies: 
• Magnetic resonance imaging (MRI)
• Positron emission tomography (PET)

• Other potentially important biomarkers include protein levels 
in cerebral spinal fluid (CSF)

• Newer diagnostic criteria focus on preclinical stages of 
Alzheimer's and call for incorporation of biomarkers 
• Will gain importance if researchers succeed in developing 

treatments that can slow or stop the progression of dementia

https://www.alz.org/research/for_researchers/diagnostic-criteria-guidelines

https://www.alz.org/research/for_researchers/diagnostic-criteria-guidelines


GENETIC TESTING
• Genes play a role in the development of 

many types of dementia, although the 
extent of this role varies between 
dementia types
• APOE variant e4

• People with a first-degree relative with 
dementia have a higher risk, so should 
such individuals be genetically tested?
• Can be difficult emotionally, not provide 

conclusive results, and result in other problems
• Most clinicians discourage testing for the APOE 

genotype in routine clinical practice; research 
views this differently

https://www.alzheimers.org.uk/about-us/policy-and-influencing/what-we-think/genetic-testing
https://www.mayoclinic.org/diseases-conditions/alzheimers-disease/in-depth/alzheimers-genes/art-20046552

https://www.alzheimers.org.uk/about-us/policy-and-influencing/what-we-think/genetic-testing
https://www.mayoclinic.org/diseases-conditions/alzheimers-disease/in-depth/alzheimers-genes/art-20046552


EVALUATION OF 
NON-COGNITIVE SYMPTOMS



NON-COGNITIVE SYMPTOMS
• Majority of dementia patients (up to 90%) will manifest non-

cognitive or neuropsychiatric symptoms at some point in their 
disease course

• Divided into different categories:
• Depression
• Psychosis
• Behavioral Disturbances (including agitation and aggression)
• Insomnia and “sundowning”

• Behavioral symptoms often most distressing to caregivers and 
are the leading reason for placement in assisted living 

Masters MC, Morris JC, Roe CM. “Noncognitive” symptoms of early Alzheimer disease: 
A longitudinal analysis. Neurology. 2015 Feb 10; 84(6):617-22. 



DEPRESSION
• Prevalence estimated in up to 80% of patients in the 

early stages of dementia

• Often difficult to differentiate depression from dementia 
as disease progresses (symptoms of both):
• Weight loss
• Sleep disturbance
• Impaired concentration

• Symptoms may fluctuate widely over short periods of 
time and may not necessarily meet full criteria for a 
major depressive episode

• Change in affect and ability to experience pleasure

Bennett S, Thomas AJ. Depression and dementia: cause, consequence or coincidence? Maturitas. 2014 Oct;79(2):184-90.
Kratz T. The Diagnosis and Treatment of Behavioral Disorders in Dementia. Dtsch Arztebl Int. 2017;114(26):447-454. 



ANXIETY & PSYCHOSIS
• Associated with severe agitation and behavioral 
disturbances 
• Irritability, frustration
• Pleas or demands for attention
• Stubborn refusal to follow instructions or go places
• Pacing, searching, or rummaging
• Yelling, screaming, cursing, making threats
• Hitting, kicking, or biting

• Psychotic delusions related to forgotten recent events
• Misplacing objects leads to belief that someone has stolen them
• Believing that a spouse is having an affair because patient forgets 

seeing him/her for supposed extended periods of time
• Believing that family members have been replaced by impostors

Aarsland D. Epidemiology and Pathophysiology of Dementia-Related Psychosis. J Clin 
Psychiatry. 2020 Sep 15;81(5):AD19038BR1C.



INSOMNIA & SUNDOWNING
• Difficulty sleeping is common among the 

elderly; often have reduced sleep efficiency as 
part of the aging process

• If insomnia is due to an identifiable cause, that 
cause should be treated if possible:
• Pain
• Anxiety

• Sundowning refers to agitation, confusion, and 
disorientation that can become especially 
severe in dementia patients at night 
• Due to a loss of visual cues associated with darkness
• May lead to dangerous behaviors

Canevelli M, et al. Sundowning in Dementia: Clinical Relevance, Pathophysiological Determinants, 
and Therapeutic Approaches. Front Med (Lausanne). 2016 Dec 27;3:73.



DEMENTIA TREATMENT



GOALS OF TREATMENT
• There is currently no cure for Alzheimer’s disease; 

symptomatic treatment is the current standard

• Managing patient and caregiver expectations and setting 
pragmatic and realistic goals is essential via open and 
compassionate conversation

• Pharmacologic treatments preserve patient functioning for 
a short time or in the case of vascular dementia, are 
aimed at preventing future infarcts

• Some investigational interventions, so-called 
“neuroprotective therapies” are directed at delaying or 
preventing the onset of dementia, especially if coupled 
with early diagnosis –few such therapies exist



INITIAL MANAGEMENT
• Eliminate deleterious medications

• Medication review to assess for anticholinergic burden
• Discontinue, if possible, drugs like diphenhydramine, sedative-

hypnotics, tricyclic antidepressants, medications for anxiety, and 
medications for urinary incontinence

• Identification and treatment of comorbidities that can 
worsen dementia
• Dehydration, anemia, electrolyte disturbances, hypoxia, thyroid and 

vitamin deficiencies 
• Urinary tract infections, arthritis pain, constipation, fatigue, hunger 

and thirst

Chatterjee S, et al. Anticholinergic medications and risk of dementia in older adults: Where are we now? 
Expert Opin Drug Saf. 2020 Oct;19(10):1251-1267.
Atri A. The Alzheimer's Disease Clinical Spectrum: Diagnosis and Management. 
Med Clin North Am. 2019 Mar;103(2):263-293.



TREATMENT TYPES
• Non-pharmacologic therapy

• Patient and caregiver education
• Participation in support groups 
• Engaging in cognitively-stimulating activities

• Pharmacotherapy
• Acetylcholinesterase inhibitors (AChE-Is)
• N-methyl D-aspartate (NMDA)-receptor antagonist
• Antiplatelet agents, antihypertensives, and lipid-lowering agents 

may be useful to prevent future infarcts in vascular dementia 
patients

• Alternative or experimental therapies
• Much of the newest research is with beta-amyloid antibody therapy

https://www.alz.org/alzheimers-dementia/treatments

https://www.alz.org/alzheimers-dementia/treatments


NON-PHARMACOLOGIC 
THERAPIES



THE “NUN STUDY”
• University of Kentucky 

School of Medicine 
• Nearly 700 nuns 

volunteered
• Personal histories, writings, diet, 

personality all taken into 
consideration

• All subjects agreed to donate 
brains for autopsy

• Found that those with 
more grammatically 
complex writing/positive 
emotional states had lower 
risk of developing AD

Snowdon DA. Aging and Alzheimer's disease: lessons from the Nun Study. Gerontologist. 1997 Apr;37(2):150-6. 



BRAIN “EXERCISE”?
• Some studies have sought to identify the relationship 

between participation in cognitively-stimulating activities and 
risk of dementia

• Evidence is inconclusive, but these kinds of activities are 
recommended by the Alzheimer’s Association as part of their 
“Ways to Love Your Brain”:
• Physical exercise
• Continuing education
• Stop smoking
• Manage CV risks
• Health diet
• Wear a helmet
• Get enough sleep

https://www.alz.org/help-support/brain_health/10_ways_to_love_your_brain

https://www.alz.org/help-support/brain_health/10_ways_to_love_your_brain


HEALTHY LIFESTYLE & DEMENTIA
• In a study published in JAMA >196,000 patients in the UK 

over the age of 60 had been followed for 10 years

• Participants received a “Healthy Lifestyle Score”
• Range from 0-4 (including smoking status, exercise habits, healthy 

diet, and alcohol consumption)
• Also considered genetic risk factors

• Even in individuals with higher genetic risk, those with a 
more favorable lifestyle score had a lower risk of 
developing dementia vs. those with less favorable lifestyle 
(hazard ratio, 0.69 [95% CI, 0.51-0.90])

Lourida I, et al. Association of Lifestyle and Genetic Risk with Incidence of Dementia. 
JAMA. 2019;322(5):430-37.



PHARMACOLOGIC THERAPIES



PRINCIPLES OF 
PHARMACOTHERAPY
• AChE-I’s continue to be the mainstay of drug therapy for the 

treatment of AD, VaD, mixed dementia, and LBD
• Memantine is mechanistically different from other treatments 

and may be combined with AChE-Is
• VaD may be treated with AChE-Is; however, appropriate 

management of comorbidities (hypertension, lipids, diabetes) is 
also extremely important

• Vitamin E (dosed up to 1000 IU twice daily) in addition to 
AChE-I therapy is recommended by the American Academy of 
Neurology

• Newer biologics that target amyloid plaques have limited 
evidence of efficacy and significant safety risks

https://www.aan.com/PressRoom/home/PressRelease/592 (2008)
Browne D, McGuinness B, Woodside JV, McKay GJ. Vitamin E and Alzheimer's disease: what do 
we know so far?. Clin Interv Aging. 2019;14:1303-1317.

https://www.aan.com/PressRoom/home/PressRelease/592


MECHANISM OF ACTION

https://www.openpr.com/news/1943049/2020-cholinesterase-inhibitors-market-covering-prime-factors

https://www.openpr.com/news/1943049/2020-cholinesterase-inhibitors-market-covering-prime-factors


ACHE-I’S
• In general, all drugs in this class can help sustain 

cognitive function in the short-term (6 months – 1 year)
• Improvement of 4 points on ADAS-cog
• Improvement of 1-2 points on MMSE

• All are approved for mild-to-moderate AD 
• Differ in terms of target enzymes, dosing, and 

somewhat in side-effect profile
n Donepezil (Aricept®) 1996
n Rivastigmine (Exelon®) 2000
n Galantamine (Razadyne®) 2001

Winslow BT, et al. Treatment of Alzheimer Disease.  Am Fam Physician 2011;83(12):1403-1412.
Atri A. The Alzheimer's Disease Clinical Spectrum: Diagnosis and Management. Med Clin North Am. 
2019 Mar;103(2):263-293.



ACHE-I’S, CONTINUED
• Most experts prefer donepezil (especially combined with 

memantine) or galantamine as first-line agents, based on 
reviews of the literature in terms of efficacy and tolerability
• Transdermal rivastigmine also has its advantages

• If significant cognitive decline occurs (decrease of 2-4 
MMSE points or an increase of 4+ points on ADAS-cog) 
after 6 months on an agent, a switch to an alternative 
drug may be appropriate (and/or addition of memantine 
may be considered)

Rabins PV, et al. Practice guideline for the treatment of patients with Alzheimer’s 
disease and other dementias. Oct. 2007. American Psychiatric Association.

Dou, KX., et al. Comparative safety and effectiveness of cholinesterase inhibitors and memantine for 
Alzheimer’s disease: a network meta-analysis of 41 randomized controlled trials. 2018. Alz Res Therapy. 



ACHEI’S, CONTINUED
• AChE-I adverse effects include nausea, vomiting, diarrhea, 

dizziness, cardiac arrhythmias
• GI adverse effects are best managed by slow titrations and non-

anticholinergic means: OTC dextrose/fructose/phosphoric acid 
(Emetrol) for N&V, loperamide for diarrhea

• If therapy is interrupted for more than a few days, the AChEI should 
be restarted at the lowest dosage and re-titrated to minimize 
adverse effects

• Clinical trials have shown that response to AChEI therapy 
is highly variable

• Consider discontinuing AChEI therapy when MMSE score 
is <10 and there is dependency in all basic ADLs

Jackson S, et al. The safety and tolerability of donepezil in patients with Alzheimer's disease. Br J Clin 
Pharmacol. 2004;58 Suppl 1(Suppl 1):1-8. 



AChEI Efficacy:
ADAS-cog

Donepezil (Aricept®) Official product labeling



AChEI Efficacy: CIBIC 
(Clinician’s Interview-Based Impression of Change)

Donepezil (Aricept®) Official product labeling



TACRINE (COGNEX)
• First AChE-I, developed in 1980s 

• Helped establish the “cholinergic hypothesis”
• Short half-life required QID dosing
• GI adverse effects (nausea and vomiting, 
diarrhea) reported as well as hepatotoxicity 
(elevated AST/ALT in 40-50% of patients)

• No longer available

Wagstaff AJ, McTavish D. Tacrine. A review of its pharmacodynamic and pharmacokinetic properties, 
and therapeutic efficacy in Alzheimer's disease. Drugs Aging. 1994 Jun;4(6):510-40. 



DONEPEZIL (ARICEPT)
• Indications for mild-to-moderate and moderate-to-severe 

Alzheimer’s disease
• More specific for central AChE
• Most commonly prescribed AChE-I in the US
• Once daily dosing (5 or 10 mg); start 5mg qd and 

increase to 10mg after 4-6 weeks
• ODT formulation also available
• Transdermal weekly patches (Adlarity) (target date for NDA is 

3/11/22)
• Higher dose of 23mg/day is NOT recommended

• 3x rate of GI adverse effects, no additional benefit, higher cost

Birks JS, Harvey RJ. Donepezil for dementia due to Alzheimer's disease. Cochrane Database Syst Rev. 2018 Jun 18;6(6). 
https://www.empr.com/home/news/drugs-in-the-pipeline/fda-assigns-pdufa-date-for-donepezil-transdermal-system/
Knopman DS. Donepezil 23 mg: An empty suit. Neurol Clin Pract. 2012;2(4):352-355.

https://www.empr.com/home/news/drugs-in-the-pipeline/fda-assigns-pdufa-date-for-donepezil-transdermal-system/


RIVASTIGMINE (EXELON)
• Indicated for mild-to-moderate and severe AD

• As well as Parkinson-related dementia
• Activity on AChE and butyryl cholinesterase
• Extra MOA may give it an advantage over the long-term 

treatment of AD –unknown significance
• Higher incidence of GI adverse effects reported (up to 

30% nausea and vomiting) with oral formulation
• Twice daily dosing; titrated every 2 weeks
• Transdermal patch formulation better tolerated –fewer GI 

adverse effects

Frampton JE. Rivastigmine transdermal patch 13.3 mg/24 h: a review of its use in the management of mild to 
moderate Alzheimer's dementia. Drugs Aging. 2014 Aug;31(8):639-49. 

Darreh-Shori T, Jelic V. Safety and tolerability of transdermal and oral rivastigmine in Alzheimer's disease and 
Parkinson's disease dementia. Expert Opin Drug Saf. 2010 Jan;9(1):167-76



GALANTAMINE (RAZADYNE)
• Indicated for mild-to-moderate AD
• Dual MOA: AChE-I and has effects 

as nicotinic receptor modulator
• Adverse effects similar to donepezil
• Name change mandated by FDA

• Was Reminyl, now Razadyne
• ER formulation allows for once daily 

dosing
• Max: 24mg once daily
• May be better tolerated

• Also available as oral solution

Prvulovic D, et al. Galantamine for Alzheimer's disease. Expert Opin Drug Metab Toxicol. 2010 Mar;6(3):345-54.

Galanthus nivalis, 
the common snowdrop:
Natural source of galantamine



ACHE-I’S COMPARISON
Drug Starting 

Dose
Titration 
Period

Dose 
Increase

Max. Dose

Donepezil 5mg 4-6 weeks 5mg increase 10mg/day
Rivastigmine 1.5mg BID 2-4 weeks 1.5mg BID 

increments
6mg BID

Rivastigmine 
transdermal

4.6mg/24hr 2-4 weeks Increase to 
9.5mg/24 hr

May increase 
to 13.3mg/24 
hr

Galantamine 4mg BID 4-6 weeks Increase by 
4mg BID

12mg BID

Galantamine 
ER

8mg ER 
daily

4-6 weeks Increase by 
8mg

24mg daily

https://bcmj.org/articles/cholinesterase-inhibitors

https://bcmj.org/articles/cholinesterase-inhibitors


OTHER AChEI-RELATED
ADVERSE DRUG REACTIONS
• A cohort study of AChEI syncope-related outcomes was 

reported in 2009
• Study population was 19,803 community-dwelling older

adults with dementia (compared with 61,499 controls)
• Found that those prescribed AChEI drugs had increased

risk of hospital visits for syncope: HR 1.76 (CI 1.57-1.98)
• Also higher rates of bradycardia, pacemaker insertion, and hip 

fracture

Gill SS, et al. Syncope and its consequences in patients with dementia receiving cholinesterase 
inhibitors: a population-based cohort study. Arch Intern Med. 2009 May 11;169(9):867-73.



MEMANTINE (NAMENDA)
• Last novel drug therapy approved by FDA for AD in 2003 

(prior to aducanumab in 2021)
• FDA approved for the treatment of moderate-to-severe

AD; XR formulation (QD dosing) in 2010
• May be used as monotherapy, but often combined with 

donepezil
• Mechanism of action: 

• Uncompetitive, low to moderate affinity N-methyl-D-aspartate 
(NMDA) receptor antagonist

Areosa SA, McShane R, Sherriff F. Memantine for dementia. Cochrane Database Syst Rev 
2004;(4):CD003154.



MEMANTINE, CONT.
• Dosing:

• 5mg/day x 1 week, titrated up to 10mg BID
• XR formulation is dosed once daily (7, 14, 21, 28 mg)
• Oral solution 2 mg/mL

• Adverse effects:
• Well-tolerated in clinical trials

• Dizziness
• Headache
• Somnolence
• Constipation or diarrhea

• May not be as effective for LBD

Kishi T, et al. Memantine for Alzheimer's Disease: An Updated Systematic Review and Meta-analysis. 
J Alzheimers Dis. 2017;60(2):401-425. 
Matsunaga S, et al. Memantine for Lewy body disorders: systematic review and meta-analysis. Am J Geriatr Psychiatry. 
2015 Apr;23(4):373-383.



MEMANTINE, CONTINUED

• Efficacy:
• Demonstrated efficacy and safety alone or when combined with 

other agents, modest improvement in benefit

• May be combined with AChEI’s:
• Guo J, Wang Z, Liu R, Huang Y, Zhang N, Zhang R. Memantine, 

Donepezil, or Combination Therapy-What is the best therapy for 
Alzheimer's Disease? A Network Meta-Analysis. Brain Behav. 2020 
Nov;10(11):e01831. 



COMBINATION PRODUCT
• Combination of Memantine XR and donepezil 
• Approved by the FDA in December 2014 for moderate-

to-severe Alzheimer’s disease 
• Capsule taken once daily
• Available as:

• 7/10 mg (memantine/donepezil)
• 21/10 mg (memantine/donepezil)
• 28/10 mg (memantine/donepezil)
• 14/10 mg (memantine/donepezil)

FDA Oks Memantine/Donepezil (Namzaric) Combo Pill for Alzheimer’s Disease. Medscape. Dec 26, 2014. 
http://www.medscape.com/viewarticle/837266. 

http://www.medscape.com/viewarticle/837266


AD: ALTERNATIVE TREATMENTS
• Drugs and Dietary Supplements

• Antioxidants
• Anti-inflammatories
• Estrogen
• Ginkgo Biloba
• Lipid-lowering therapy

• Others:
• Music therapy and mindfulness-based stress 
reduction have the best evidence of efficacy for 
some symptoms

https://www.nccih.nih.gov/health/tips/things-to-know-about-complementary-health-practices-for-
cognitive-function-dementia-and-alzheimers-disease

https://www.nccih.nih.gov/health/tips/things-to-know-about-complementary-health-practices-for-cognitive-function-dementia-and-alzheimers-disease


ANTIOXIDANTS
• Oxidative stress and free radicals play a role in pathogenesis of 

AD
• Studies with vitamin E have yielded mixed results; may be due to lack 

of standardization these products
• Vitamin E 800-1,000 IU BID has been recommended as 

adjunct therapy in AD or for patients with MCI to preserve 
cognitive function
• Data from two RCT indicates benefit for patients with dementia, 20% 

lower rate of ADL decline over 2-3 years
• However, another well-cited study suggested an increase in all-

cause mortality in patients taking more than 400 IU of vitamin E 
daily (caution in patients with CV risk factors)

Sano M, et al. A controlled trial of selegiline, alpha-tocopherol, or both as treatment for Alzheimer's disease. 
The Alzheimer's Disease Cooperative Study. N Engl J Med. 1997 Apr 24;336(17):1216-22.

Miller ER, Pastor-Barriuso R, Dalal D, et al. Meta-analysis: high-dosage vitamin E supplementation 
may increase all-cause morality. Ann Intern Med 2005;142:37-46.



TEAM-AD VA Trial (2014)
• Randomized clinical trial involving 613 patients with mild 

to moderate AD; participants received either 2000 IU/d of 
alpha tocopherol, 20 mg/d of memantine, the 
combination, or placebo

• Over the mean follow-up of 2 years, ADCS-ADL Inventory 
scores declined by 3.15 units (95% CI, 0.92 to 5.39; 
adjusted P = .03) less in the alpha tocopherol group 
compared with the placebo group
• Change translates into a delay in clinical progression of 

approximately 6.2 months over the follow-up period.
• Caregiver time increased the least in the alpha-tocopherol group

Dysken MW, Sano M, Asthana S, et al. Effect of vitamin E and memantine on functional 
decline in Alzheimer disease: the TEAM-AD VA cooperative randomized trial. JAMA. 2014 Jan 
1;311(1):33-44. 



ANTI-INFLAMMATORIES
• Epidemiologic studies have indicated a lower incidence 

of AD in patients who regularly take NSAIDs
• Indomethacin, prednisone, and rofecoxib have been studied in 

mild-to-moderate AD
• While neuro-inflammation is likely a key part of the 

pathogenesis, anti-inflammatory drugs cannot be 
recommended at this time to delay or prevent the onset 
of AD

Ozben T, Ozben S. Neuro-inflammation and anti-inflammatory treatment options for 
Alzheimer's disease. Clin Biochem. 2019 Oct;72:87-89



LIPID-LOWERING DRUGS
• Epidemiologic studies have indicated that elevated mid-

life cholesterol levels may be associated with increased 
risk for AD

• Other studies have demonstrated a lower incidence of AD 
in patients taking statins or other lipid-lowering drugs

• Prospective trials are underway; until more data is 
available these drugs should be reserved for individuals 
with clear indications for their use

• Not recommended for dementia prevention

Caniglia EC, Rojas-Saunero LP, Hilal S, et al. Emulating a target trial of statin use and risk of 
dementia using cohort data. Neurology. 2020;95(10):e1322-e1332.

Wood WG, Li L, Müller WE, Eckert GP. Cholesterol as a causative factor in
Alzheimer's disease: a debatable hypothesis. J Neurochem. 2014 May;129(4):559-72. 



ESTROGEN REPLACEMENT
• Epidemiologic studies have indicated a possible lower 

incidence of AD in women who have used hormone 
replacement therapy (HRT)
• In vitro, estradiol appears to possess some antioxidant and 

neuroprotective properties
• Two randomized trials have been conducted to 

investigate estrogen therapy in patients with established 
AD and found no benefit

• Women’s Health Initiative Memory Study (WHI-MS) –
actually found increased risk of dementia
• 40/2229 (1.79%) in estrogen/progestin group
• 21/2303 (0.91%) in placebo group

Espeland MA, et al; Women's Health Initiative Memory Study. Conjugated equine estrogens and global 
cognitive function in postmenopausal women: Women's Health Initiative Memory Study. JAMA. 2004 Jun 
23;291(24):2959-68. 



GINKGO BILOBA
• Egb 761 is the best-studied extract formulation
• May have antioxidant and anti-inflammatory effects
• Natural Medicines database reports that ginkgo is “likely safe” and 
“possibly effective” for improving cognition in patients with AD or 
vascular dementia
• Studies have yield mixed results, but many demonstrate at least a modest 

benefit in stabilization or improvement of cognitive function
• May have anti-platelet effects; bleeding risk

• Extract standardization continues to be a problem in commercially 
available products

• NCCIH does not recommend ginkgo for the treatment of AD
• (Likewise does not recommend fish oil, Asian ginseng, grape seed extract, 

or curcumin)

Yang G, Wang Y, Sun J, Zhang K, Liu J. Ginkgo Biloba for Mild Cognitive Impairment and Alzheimer's 
Disease: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Curr Top Med 
Chem. 2016;16(5):520-8. 



“BRAIN-POWER” SUPPLEMENTS
• Many OTC dietary 

supplements contain 
apoaequorin
• Touted as a neuroprotectant and 

memory enhancer
• Calcium-binding protein originally 

found in jellyfish
• No evidence of efficacy
• Safety issues include 

potential serious side effects, 
including stroke and seizures

https://www.health.harvard.edu/blog/fda-curbs-unfounded-
memory-supplement-claims-2019053116772 b

https://www.health.harvard.edu/blog/fda-curbs-unfounded-memory-supplement-claims-2019053116772


NON-COGNITIVE SYMPTOMS
• Virtually all dementia patients will manifest neuro-

psychiatric symptoms as disease progresses

• Behavioral symptoms often most distressing to caregivers 
and are the leading reason for nursing home placement
• Appropriate management may help delay long-term care

• More responsive to environmental modifications
• Save pharmacologic intervention as a last resort

• A realistic goal of treatment is a reduction, but not 
eradication of troubling behaviors or symptoms 



BEHAVIORAL DISTURBANCES
• Agitation and/or aggression in dementia may be due to 

delirium, pain or discomfort, urinary retention or constipation, 
or environmental factors

• Environmental interventions may be most beneficial; families 
and caregivers should keep the following in mind:
• Maintain structure and routine
• Make time for pleasant activities the patient has enjoyed in the past
• Distract the patient or redirect energy during outbursts
• Soothe and reassure the patient

• Pharmacologically, disruptive behaviors may respond to 
atypical antipsychotics



PSYCHOSIS TREATMENT
• Behavioral and environmental interventions preferred
• General guidelines for using medications (IF used):

• Reduced doses & slower titrations 
• Administer at night to take advantage of sedation
• Careful documentation –BLACK BOX WARNING– and 

discussion with caregivers

• Atypical agents usually better tolerated than older 
agents
• Most experts recommend risperidone or olanzapine as first-line
• Second choices include aripiprazole or quetiapine

• Agents to avoid (generally): benzodiazepines



SAFETY ISSUES
• The FDA first issued warnings in 2003 regarding an 

increased risk of stroke in dementia patients treated with 
risperidone; a year later similar risks for olanzapine were 
identified
• Meta-analysis result OR=1.54 (95% CI 1.06-2.23)
• Avoid in patients with a history of CVA or TIA

• Clozapine and olanzapine are best avoided in patients with 
diabetes, dyslipidemia, or obesity
• Patients should be monitored carefully for weight gain, changes 

in blood glucose, and lipids

Lenzer J. FDA warns about using antipsychotic drugs for dementia. BMJ. 2005
Apr 23;330(7497):922. 



CLINICAL EVIDENCE
• Few head-to-head trials exist for atypical antipsychotics 

in dementia:
• Placebo controlled trials demonstrate efficacy and safety for 

risperidone, quetiapine, olanzapine, and aripiprazole
• No studies with ziprasidone

• The 36-week Clinical Antipsychotic Trials of Intervention 
Effectiveness for Alzheimer Disease (CATIE-AD) 
compared risperidone, quetiapine, olanzapine, and 
placebo

• Inconsistent and little clinical benefit was demonstrated

Schneider LS, Tariot PN, Dagerman KS, et al. CATIE-AD Study Group. Effectiveness of atypical 
antipsychotic drugs in patients with Alzheimer's disease. N Engl J Med. 2006 Oct 12;355(15):1525-
38.



DEPRESSION TREATMENT
• Most literature consists of case reports or trials involving 

older agents vs. placebo
• High quality data do not support antidepressant therapy for 

most patients with AD; if treatment is initiated, available data 
indicate a longer treatment duration (up to 12 weeks) before 
any benefit
• If used, low doses with gradual titrations

• SSRIs are the class of choice as 1st line therapy:
• Citalopram, fluoxetine, sertraline

• Trazodone may be helpful in reducing aggression and for 
insomnia

Ringman JM, Schneider L. Treatment Options for Agitation in Dementia. Curr Treat Options Neurol. 2019 Jun 24;21(7):30.
Baruch N, et al. Treatment for depression comorbid with dementia. Evid Based Ment Health. 2019 Nov;22(4):167-171. 



OTHER OPTIONS
• Buspirone 10–45 mg/day, selegiline 10mg/day, citalopram 10-

30mg/day have shown some benefit in agitation and anxiety  
• Longer half-life benzodiazepines (clonazepam, diazepam) should 

be avoided

• Antiepileptic drugs (carbamazepine, levetiracetam, gabapentin) 
as mood stabilizers are sometimes employed if anti-psychotic 
therapy fails or is contraindicated

• Methylphenidate has been suggested as a potential treatment 
for apathy in some patients

Porsteinsson AP, et al. Effect of citalopram on agitation in Alzheimer disease: the CitAD randomized clinical trial. 
JAMA. 2014 Feb 19;311(7):682-91
van Dyck CH, et al. Neurobiologic Rationale for Treatment of Apathy in Alzheimer's Disease With Methylphenidate. 
Am J Geriatr Psychiatry. 2021 Jan;29(1):51-62. 



INSOMNIA & SUNDOWNING
• If insomnia is due to an identifiable cause (pain, anxiety), that cause 

should be treated if possible

• Environmental interventions may be most helpful:
• Maintain structure and routine for bedtime
• Use night-lights
• Provide reassuring‘check-ins’from caregivers

• Insomnia may be treated with:
• Low to moderate dose trazodone or quetiapine
• Suvorexant (Belsomra) indicated for insomnia and has been studied 

specifically in patients with probable AD
• Zolpidem and BZs NOT appropriate even for short-term use (Beers Criteria)

American Geriatrics Society Beers Criteria® Update Expert Panel. J Am Geriatr Soc. 2019 Apr;67(4):674-694..
Herring WJ, et al. Polysomnographic assessment of suvorexant in patients with probable Alzheimer's disease 
dementia and insomnia: a randomized trial. Alzheimers Dement. 2020 Mar;16(3):541-551





ADUCANUMAB (ADUHELM)
• Human, monoclonal antibody directed against aggregated 

soluble and insoluble forms of amyloid beta, reducing beta-
amyloid plaque formation

• A phase Ib trial demonstrated a dose-response lowering of β-
amyloid and so two multinational trials were conducted to 
further elaborate safety and efficacy (EMERGE and ENGAGE). 

• Both trials were originally stopped prematurely due to the lack 
of benefit over placebo
• A post-hoc analysis suggested that there could be a benefit for certain 

sub-populations of individuals with milder disease with a higher dose

Vaz M, Silvestre S. Alzheimer's disease: Recent treatment strategies. Eur J Pharmacol. 
2020 Nov 15;887:173554.
https://www.biogencdn.com/us/aduhelm-pi.pdf

https://www.biogencdn.com/us/aduhelm-pi.pdf


ADUCANUMAB
• Approved by the FDA on June 7, 2021 for the treatment of 

Alzheimer’s disease in patients with mild cognitive impairment 
or in the mild dementia stage
• Reported 22% less clinical decline in cognitive function at 18 months

• Dosed based on actual body weight 
• Initial Dose: 1mg/kg once every 4 weeks for infusion 1 and 2 
• Dosage titration 3mg-6mg/kg every 4 weeks; Maintenance: 10mg/kg 

every 4 weeks starting at infusion 7 
• Reported adverse effects included brain swelling and 

hemorrhage, which was experienced in about 40% of Phase 3 
trial participants

• One year of treatment originally cost $56,000* (as of Jan. 1, 
2022, manufacturer reduced to $28,200)

https://investors.biogen.com/news-releases/news-release-details/biogen-announces-reduced-
price-aduhelmr-improve-access-patients

https://investors.biogen.com/news-releases/news-release-details/biogen-announces-reduced-price-aduhelmr-improve-access-patients


APPROVAL PROCESS
• An 11 member advisory panel convened by the FDA reviewed 

the available evidence and concluded  that available data did 
NOT support the conclusion that aducanumab significantly 
slowed cognitive decline
• (10 votes no, one vote uncertain)

• The accelerated pathway of approval was invoked, rather than 
the traditional pathway, which allows for the use of surrogate 
endpoints to be considered rather than clinical ones
• FDA final decision was based on efficacy at decreasing levels of β-

amyloid
• Three members of the FDA review panel resigned in protest of 

the decision

https://n.neurology.org/content/neurology/early/2021/11/17/WNL.0000000000013053.full.pdf

https://n.neurology.org/content/neurology/early/2021/11/17/WNL.0000000000013053.full.pdf


FUTURE OF ADUCANUMAB
• Major healthcare 

systems (i.e. VA Medical 
System, Cleveland 
Clinic, Duke Health, 
Johns Hopkins, 
University of California 
LA and University of 
Michigan) have decided 
NOT to offer 
aducanumab

• Others are developing 
criteria for appropriate 
patients and/or waiting 
on the final ruling by 
CMS 

National organizations and 
patient advocacy groups have 
called for better pricing and 
access to aducanumab; calls 
for CMS to provide coverage 
for appropriate patients

https://www.alz.org/news

https://www.alz.org/news


CASE STUDY, REVISITED
• MK is a 78 y/o female who was 

recently admitted to an 
assisted living facility due to 
declining physical and 
cognitive functioning 

• Current caregivers include her 
husband (age 80 years) and 
her daughter who visits 3-5 
times per week

• Just prior to assisted living 
facility admission, it was 
reported that she became very 
agitated during one of her 
daughter’s visits and accused 
her of stealing from her and 
trying to kill her



CASE STUDY, REVISITED
• Current Medications:

• Rivastigmine 1.5mg PO BID (started 3 months ago); was 
on donepezil 10mg PO QD prior to this (X 2 years)

• Metformin 500mg PO BID with meals (X 15 years)
• Lisinopril 10mg PO QAM (X 15 years)
• Conj. estrogens/medroxyprogesterone (0.625/5) QD (X 18 

years) 
• Amitriptyline 50mg PO QHS (X 8 years, increased from 

25mg two months ago)
• Vitamin E 800 IU BID (X 5 years)
• Diazepam 5mg BID-TID prn anxiety (started 1 week ago)



RECOMMENDATIONS
• Rivastigmine

• Continue titration up to 6mg BID if tolerated OR switch to 
transdermal patch (4.6mg/24hr) OR switch to galantamine ER

• DM/HTN therapies
• Continue

• HRT
• Discontinue

• Amitriptyline
• Discontinue

• Vitamin E
• Continue 

• Diazepam
• Discontinue



RECOMMENDATIONS
• In addition to non-pharmacologic therapies, 
what drug treatments (if any) should you 
consider?
• Addition of memantine
• Environmental interventions for behavioral 
symptoms, and open dialog with caregivers about 
anti-psychotic or anti-depressant/agitation therapy 
(risks v. benefits)
• Consider addition of citalopram or anti-epileptic drugs 

for agitation and mood stabilization after stable on 
cognitive drug therapy



SUMMARY
• AChE-I’s are the mainstay of drug therapy for maintaining 

cognition but are modestly beneficial; memantine may 
provide additional benefit for patients with severe disease

• Few “alternative” treatments for dementia have clearly 
demonstrated benefit 

• Non-cognitive symptoms can be especially problematic and 
respond best to environmental interventions; antipsychotic 
drug therapy should be used with great caution

• Future therapies will likely target beta amyloid and tau 
protein, based on emerging research related to biomarkers –
however, recent β-amyloid-related research has been 
disappointing, including aducanumab



Post-Test Question #1
Alzheimer’s disease is recognized as a continuum that may 
stretch from normal cognition to mild cognitive impairment 
to overt dementia over a period of approximately how long?

a) 5-10 years
b) 10-20 years
c) 15-25 years
d) 25-35 years



Post-Test Question #2
Which of the following cholinesterase inhibitors has the 
highest rate of GI upset (nausea and vomiting)?

a) Donepezil
b) Rivastigmine (oral)
c) Rivastigmine (transdermal)
d) Galantamine



Post-Test Question #3
Which of the following complementary/alternative therapies 
for Alzheimer’s disease has randomized, controlled trial 
data suggesting improvements in activities of daily living 
(ADL) and reduced caregiver burden?

a) Ginkgo biloba
b) Vitamin E
c) Apoaequorin
d) Fish oil
e) Curcumin



Post-Test Question #4
Aducanumab is a newly-approved monoclonal antibody 
therapy for Alzheimer’s disease that directly targets which 
aspect of the disease process?

a) Synaptic deterioration/loss of cholinergic neurons
b) Overstimulation of NMDA receptors
c) Inflammation and oxidative stress
d) Aggregation of beta-amyloid plaques
e) Formation of tau-neurofibrillary tangles



ADDITIONAL REFERENCES
• Kalapatapu, RK. Dementia: A Focused Review. Psychiatric Times 2010 (27):1-12.
• Richardson K, Fox C, Maidment I, Steel N, et al. Anticholinergic drugs and risk of 

dementia: case-control study. BMJ. 2018 Apr 25;361:k1315. doi: 10.1136/bmj.k1315.
• Gray SL, Anderson ML, Dublin S, et al. Cumulative Use of Strong Anticholinergics

and Incident Dementia. JAMA Intern Med 
2015;doi:10.1001/jamainternmed.2014.7663.

• Bruun M, Rhodius-Meester HFM, Koikkalainen J, et al. Evaluating combinations of 
diagnostic tests to discriminate different dementia types. Alzheimers Dement (Amst). 
2018 Aug 17;10:509-518. doi: 10.1016/j.dadm.2018.07.003. eCollection 2018.  

• Adelman AM, Daly MP. Initial evaluation of the patient with suspected dementia. Am 
Fam Physician 2005;71:1745-50.

• Petersen RC. Mild Cognitive Impairment. Continuum (Minneap Minn), 2016 
Apr;22(2Dementia):404-18. doi: 10.1212/CON.0000000000000313.

• Gomm W, von Holt K, Thome F, et al. Assocation of Proton Pump Inhibitors With 
Risk of Dementia: A Pharmacoepidemilogical Claims Data Analysis. JAMA Neurol. 
206 Apr;73(4):410-6. doi: 10.1001/jamaneurol.2015.4791.

• O’Brien JT, Thomas A. Vascular dementia. Lancet. 2015 Oct 24;2386(10004):1698-
706. doi: 10.1016/S0140-6736(15)00463-8.


