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KEY POINTS

� Cognitive-enhancing medications, the cholinesterase inhibitors and memantine, are indi-
cated for dementia caused by some types of neurodegenerative diseases including Alz-
heimer disease.

� Identifying and treating vascular risk factors may slow the rate of cognitive decline.

� Advance care planning, enhancing safety (including ability to drive), and providing home
care services can increase quality of life and extend the time spent living in the community.
INTRODUCTION

The treatment of dementia has been evolving, although slowly, during the last few de-
cades. Pharmacotherapeutic options remain limited to just a few medications,
although there is hope that further research into targeted monoclonal antibodies
(mAbs) may deliver new therapies for neurodegenerative diseases. As we are now
able to diagnose dementia subtypes earlier by means of PET imaging or cerebrospinal
fluid (CSF) biomarkers, novel treatments targeting selected patient populations have a
better chance of success than we have previously known.
Because of the absence of disease-modifying therapies (DMTs), the focus of man-

agement remains on symptomatic treatments for cognition and memory. Additionally,
there are many options to target other sequelae of dementia such as neuropsychiatric
symptoms, as well as the hope that better cardiovascular risk factor reduction may
prevent cognitive decline and that physical, social, and cognitive therapies may
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Perlett & Smith136
enhance cognitive reserve. Addressing auditory and visual impairments may also
improve cognition.
Another important aspect of care is to optimize support for living safely with good

quality of life and to support the health of informal caregivers. This includes discus-
sions around advanced care planning, as well as assessment of other safety concerns
including the risk of falls, access to firearms, and driving safety.
The aim of this article is to review the pharmacotherapies available today, as well as

those emerging in research trials, and to briefly list the principles of nonpharmacolog-
ical management. An overview of patient-centered dementia care is shown in Fig. 1.

COGNITIVE-ENHANCING MEDICATIONS FOR NEURODEGENERATIVE DISEASES

Without any proven DMTs for neurodegenerative diseases, symptomatic medications
are foundational to dementia treatment. There are currently 3 cholinesterase inhibitors
(ChE-I) broadly available, as well as one N-methyl-D-aspartate (NMDA) receptor
antagonist. Memantine was the last medication approved for the treatment of demen-
tia by the Food and Drug Administration (FDA) in 2003, and there have been no new
medications approved in nearly 2 decades.1 Selection of a particular medication de-
pends on a variety of factors including dementia type and stage of severity, ease of
administration, tolerability, insurance coverage or cost, and is typically decided on
an individual case basis.2

Cholinesterase Inhibitors

There are currently 3 different ChE-Is available: donepezil, rivastigmine, and galant-
amine. The efficacy profiles of each medication are similar across several meta-ana-
lyses,3,4 and the selection of a specific medication is typically chosen based on other
factors such as dosage frequency or tolerability.2 An overview is shown in Table 1.
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Fig. 1. Overview of Dementia Care. Collaborative team may include allied health profes-
sionals such as social workers, neuropsychologists, and occupational therapists. Advance
care planning should include designation of an enduring power of attorney, will, and
advance medical directives. Cognitive-enhancing drugs are summarized in Table 1. Safety
should include assessment of driving, access to firearms, risk for falls, and wandering. Com-
munity supports may include home care programs, day programs, and support from
community-based charitable organizations. Vascular risk factors should be identified and
treated.
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Table 1
Cognitive-enhancing mediations for Alzheimer disease and Parkinson disease dementia

Medication
Initial
Dose Maximum Dose Indication Mechanisms of Action Unique Features

Donepezil 5 mg OD 10 mg OD (23 mg tablet
available in the United
States)

Mild-to-severe AD Acetylcholinesterase inhibitor The only ChE-I approved for all
stages of AD

Rivastigmine 1.5 mg bid 6 mg bid Mild-to-moderate AD
Mild-to-moderate PDD

Acetylcholinesterase inhibitor
Butyrylcholinesterase inhibitor

Available in a dermal patch

Galantamine 4 mg bid 12 mg bid Mild-to-moderate AD Acetylcholinesterase inhibitor
Possible nicotinic acetylcholine

receptor modulator

Available in an extended-
release formulation

Memantine 5 mg OD 10 mg bid Moderate-to-severe AD NMDA receptor blocker Best tolerability over the ChE-Is
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Perlett & Smith138
ChE-Is are reversible inhibitors of cholinesterase, preventing break down of acetyl-
choline in the central nervous system. Cholinergic deficits are implicated in some
forms of dementia, and as cholinergic neurons are lost, this leads to worsening mem-
ory and cognitive function.5 By stabilizing cholinergic function, modest improvements
in cognition and behavioral symptoms are achieved while also temporarily delaying
disease progression.6,7

ChE-Is are a viable treatment option for Alzheimer disease (AD) as well as Parkinson
disease dementias (PDDs). Given how commonly cerebrovascular disease is accom-
panied by AD pathology, with data showing up to an 84% overlap, treatment with a
ChE-I is reasonable in the setting of vascular cognitive impairment (VCI), although
they are not labeled by the US FDA for that purpose.8 When used for Lewy Body de-
mentia (LBD), ChE-Is seem to improve cognition and activities of daily living (ADL),
without appearing to worsen motor function.9 There is insufficient evidence to support
their use in other settings, such as mild cognitive impairment (MCI) or frontotemporal
dementia variants.10,11

Donepezil

The oldest of the current ChE-Is, it is unique in that is approved by the US FDA for use
in all stages of AD, frommild to severe.12 Advantages include a long half-life with once
daily dosing, minimal drug–drug interaction profile, and excellent drug absorption.6

Dosing starts at 5 mg daily and can be increased to 10 mg after a period of 4 to
6 weeks.13 In 2010, a 23-mg tablet was patented to target advanced AD. The initial trial
was somewhat controversial with cognitive benefit only found in post hoc analysis,
and further trials showed modest cognitive benefit in severe AD with increasing risk
of adverse side effects at higher dosage.12,14,15

Rivastigmine

The US FDA approved rivastigmine for use in mild-to-moderate AD as well as mild-to-
moderate PDD, and it is sometimes used off-label in LBD. Dosage begins at 1.5 mg
twice daily and can be slowly titrated up to 6 mg twice daily as tolerated.16 Rivastigmine
is the only ChE-I available in a transdermal patch, which may be preferred in the setting
of dysphagia or suspected medication noncompliance. It also seems to be better toler-
ated than the oral formulation.17 Patients require education on patch placement in order
to avoid skin reactions or risk of toxicity should multiple patches be applied in error.18

Finally, rivastigmine is the only drug that also inhibits butyrylcholinesterase (BChE),
another enzyme that breaks down acetylcholine. The role that BChE plays in neurode-
generative disease is not yet clear, and further study is warranted.19

Galantamine

The last ChE-I to be approved by the US FDA, galantamine is indicated for use in mild-
to-moderate AD. It is initiated at 4 mg twice daily, increasing by 8 mg every 4 weeks to
max dosage of 12 mg twice a day. An extended-release formulation is also available
for once daily dosing.20,21 It has also been described as a nicotinic ACh receptor
modulator as a secondary mechanism of action, although this has recently been ques-
tioned.22 A prodrug of galantamine, gln-1062, has been suggested to have better CNS
penetration as well as reduced side effect profile.23 An intranasal formulation was
recently trialed in a small study but further research is still needed.

Memantine

As the only NMDA receptor antagonist drug approved for the treatment of moderate-
to-severe AD, it is often used in combination with other ChE-Is in the later stages of
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Treatment of Cognitive Impairment and Dementias 139
disease. The initial dose is 5 mg daily, and 5mg can be added each week at twice daily
dosing to a maximum 10 mg twice a day.24,25 Unlike the ChE-Is, memantine maintains
the highest tolerability profile at the highest dosage, whether used alone or in combi-
nation therapy. When used in combination, memantine and donepezil seemed to show
the best cognitive response as well as overall cost effectiveness.26 Interestingly, one
randomized controlled trial (RCT) demonstrated diminished efficacy of galantamine
and memantine as a combination therapy when compared with galantamine alone,
and although the underlying reason was not clear, it was posited that this may be
due to memantine’s antagonism of nicotinic receptors that had been enhanced by gal-
antamine.27 In addition, 2 RCTs have demonstrated improvement in cognition in mild-
to-moderate VCI when compared with placebo and were well tolerated in that
population.28,29

Efficacy, Tolerability, and Duration of Therapy of Cognitive-Enhancing Medications

There are few head-to-head studies between ChE-Is but several meta-analyses during
the last 20 years have shown similar efficacy profiles for improved cognition between
all 3 medications.4,30,31 Data demonstrating improvement of neuropsychiatric symp-
toms in dementia have been conflicting, although there is suggestion of modest
benefit, particularly in combination therapy with memantine.32 Given the comparative
benefits, initial selection of a particular ChE-I can be made on other factors, such as
dosage frequency or cost.
The side effect profile is also similar between ChE-Is. Themost common side effects

are gastrointestinal (nausea, diarrhea, anorexia), although cardiovascular (bradycardia
and arrhythmias) and neurologic (dizziness, headache, insomnia) symptoms are
seen.33 Of the ChE-Is, donepezil seems to have the lowest rate of discontinuation
and risk of adverse events, whereas rivastigmine was associated with the highest
risk of adverse events.4,26 Memantine is the best tolerated of all, with a comparable
safety profile to placebo.34 Once an agent has been chosen, it should be continued
for at least 6 months to monitor for benefit. If no benefit is seen, or the medication
is not tolerated, it is reasonable to switch to a different ChE-I. However, if improvement
is achieved and then wanes over time, switching to another agent is not
recommended.35

The total duration of therapy remains unclear becausemost clinical trials were only 6
to 12 months in duration and clinical guidelines are variable. The AD2000 trial detected
a persistent cognitive benefit with donepezil during a period of 2 to 4 years.36 Post hoc
analysis in the DOMINO-AD trial also suggested increased risk of nursing home place-
ment in the following 12 months after donepezil withdrawal.37 Discontinuation of ther-
apy can be considered if a patient on therapy for more than 12 months continues to
decline cognitively with or without previous benefit, if the patient enters end stage de-
mentia, or if a patient develops intolerable side effects.38

Emerging Evidence for Antiamyloid Beta Monoclonal Antibodies

In the long search for DMTs for AD, mAbs targeting amyloid-beta may be the most
promising approach, but not without controversy. In the setting of AD, several
mAbs have been developed and are theorized to either bind amyloid proteins for
phagocytosis by macrophages, to enhance the efflux of amyloid beta outside of the
blood–brain barrier, or both.
Initial trials of gantenerumab and solanezumab did not find clinical benefit.39,40

Based on evidence from 2 phase 3 trials, the US FDA granted accelerated approval
for aducanumab, an anti-beta amyloid mAb, on the basis that it was proven to reduce
signal on amyloid PET scans. This was the first DMT approved for AD, as well as the
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newest dementia medication in more than 20 years. However, the clinical effective-
ness of the drug has been questioned. Evidence for reduced functional decline
emerged only after post hoc analysis of the 2 trials, which were originally terminated
early due to evidence of futility.41

Concern over widespread use of aducanumab has been heightened by its associ-
ation with amyloid-related imaging abnormalities, consisting of either vasogenic
edema or intracranial hemorrhage.42 The European Medicines Agency declined to
authorize aducanumab for treatment of AD, and US Medicare decided to cover the
costs of aducanumab only when it is used in clinical trials.43,44 Currently, there seems
to be little use of aducanumab in routine clinical practice in the United States. In the
coming years, additional trials of aducanumab and similar antibodies such as donane-
mab45 may clarify whether they will play a role in the management of early AD.
TREATMENT OF VASCULAR COGNITIVE IMPAIRMENT AND THE ROLE OF VASCULAR
RISK REDUCTION

Cerebrovascular pathology is present in the brain of most persons who die of demen-
tia, often accompanying neurodegenerative pathologic conditions such as AD. In
contrast to the neurodegenerative diseases where there is not yet definitive evidence
for DMTs, it is known that vascular risk factors can be reduced, and stroke can be pre-
vented. Therefore, targeting vascular risk is currently the most promising method for
preventing cognitive decline and preserving cognition. Vascular risk should be
assessed, and risk should be reduced in all patients with dementia, including those
diagnosed clinically with neurodegenerative causes as well as those with VCI.

Cognitive-Enhancing Medications in Vascular Cognitive Impairment

There are currently no specific pharmacologic interventions indicated by the US FDA
for the treatment of cognition in the setting of VCI. Meta-analyses of ChE-Is and mem-
antine for VCI found modest cognitive benefit for donepezil, galantamine, andmeman-
tine but treatment came at a cost of side effects; therefore, their role in the treatment of
VCI has been controversial.46,47 Their use in selected patients may be reasonable, with
the strongest rationale for treating patients with VCI that have gradually progressive
decline and who may also have concomitant AD pathology.48

Aspirin

In the ASPREE trial, use of aspirin in the general elderly population did not reduce the
incidence of dementia or MCI.49 When trialed in patients with AD, aspirin did not
improve cognitive outcomes and was associated with increased bleeding.50 For pa-
tients with VCI with covert brain infarcts but no history of symptomatic stroke, the
use of aspirin may be reasonable but there is no definitive evidence from clinical trials
to indicate the effectiveness of this approach.48 We recommend against using aspirin
for patients with only white matter lesions because the pathogenesis of white matter
lesions is uncertain and because an increased risk of intracranial bleeding was seen in
one small trial.51

Control of Vascular Risk Factors

The primary focus of management in VCI should be on cardiovascular risk reduction
and stroke prevention, with management of blood pressure, diabetes, dyslipidemia,
and obesity, as well as reduction in smoking and alcohol use. For patients with VCI
after a prior stroke, preventing the next stroke is the most important objective.
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Given that cerebrovascular disease frequently accompanies neurodegenerative
diseases, and that so many vascular risk factors are also risk factors for dementia,
there should be a focus on vascular risk reduction for all patients with cognitive impair-
ment (MCI or dementia) of any apparent cause. The American Heart Association pro-
vides guidance on primary prevention of stroke, which is applicable to all patients with
dementia.52 An earlier article in this issue reviews vascular risk reduction for dementia
prevention in greater detail.

COGNITIVE TRAINING

Based in theories of cognitive reserve and neuroplasticity, various nonpharmacologic
cognitive-enhancing strategies have been assessed in dementia patients.53 Research
began in the 1980s with pen and paper testing, expanding to computer programs in
the 1990s, and now with smart phone and tablet programs. As technology continues
to evolve, more therapies are adapting the use of augmented and virtual reality, video
games, or electroceutical interventions such as transcranial magnetic stimulation.54

These interventions rely on the assumption that by performing isolated tasks designed
to stimulate a specific cognitive function (ie, verbal memory, logic, and planning),
benefit can then be adapted to real-world situations, a concept known as far
transfer.55

There are 3 main methods used: cognitive stimulation (CS), cognitive rehabilitation
(CR), and cognitive training (CT). CS are nonspecific exercises that are usually done in
a group setting to enhance cognition and socialization. CR is usually done in a one-on-
one setting with the aim of improving a specific deficit such as speech or visual pro-
cessing. Finally, CT can be done individually or in groups with the intention of
improving a specific function such as memory or attention.56

Given the heterogeneity of different cognitive interventions that have been stud-
ied, it is difficult to systematically evaluate their overall benefits. A recent Cochrane
review of 33 trials in those with mild-to-moderate dementia suggested small im-
provements in global cognition and verbal memory but with low quality of evidence
and high risk of bias.56 A meta-analysis of computerized CT found moderate and
significant improvement in measures of global cognition, verbal and nonverbal
learning, both verbal and working memory, attention, and psychosocial functioning
in those with MCI. However, this was not demonstrated in those with suspected
dementia.57

At this time, the best evidence for CT in improving cognition and delaying dementia
is seen in healthy older individuals andMCI populations. More information on cognitive
reserve and CT for dementia can be found in another article in this issue.

MANAGEMENT OF NEUROPSYCHIATRIC SYMPTOMS

Most persons with dementia, up to 98%, will experience neuropsychiatric symptoms,
especially in the later stages of disease.58 Behavioral and psychological symptoms of
dementia (BPSD) vary and can manifest as agitation, depression, sleep disorders, hal-
lucinations, or delusions.59 Later life emergence of persistent neuropsychiatric symp-
toms, known as mild behavioral impairment, can be predictive of developing cognitive
decline and dementia.60 The presence of these symptoms can affect both the patient
and their caregiver(s), resulting in worsening cognitive decline, prolonged hospital
stays, and earlier institutionalization.61

Selection of a specific agent to manage BPSD should be done carefully because
many of these medications are associated with the risk of worsening cognition, falls,
or adverse cardiovascular events.62 Antipsychotics seem to increase mortality in
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dementia, and this has led to warnings to providers of these drugs in several coun-
tries.63 Drugs for BPSD should be initiated with a “low and slow” methodology and
the patient closely monitored for symptomatic benefit or adverse effects. However,
nonpharmacological approaches should be the first line of treatment and may include
interventions such as occupational therapy, art therapy, and psychological therapy.
The management of neurobehavioral and psychiatric disturbances in dementia is
covered in greater detail in another article in this issue.

MANAGING SAFETY CONCERNS
Wandering and Pacing

Wandering is a common symptom seen in patients with dementia and is a seemingly
aimless or disoriented ambulation, also characterized as lapping or pacing. This
behavior can lead to patients becoming lost, cause injuries due to falls, or result in fa-
tigue, weight loss, and earlier institutionalization.64 Treatment can be challenging.
Medications such as ChE-Is, SSRIs, or atypical antipsychotics have been tried. Non-
pharmacologic interventions may include exercise or music therapy, personal tracking
devices, or camouflaging doorways to reduce elopement.65

Falls

Although falls in elderly patients are common, those with cognitive impairment are
twice as likely to fall and are 5 times more likely to be admitted to institutional care.
Falls may also result in injury such as fractures and concussions.66 The first step is
to review patients for evidence of orthostatic hypotension or visual impairment, as
well as any contributing medications such as antipsychotics or benzodiazepines.67

Although encouraging physical activity is advisable, it is unclear as to which exercises
are recommended to reduce the risk of falling.68,69 Other safety precautions could
include the use of hip protectors and low impact flooring, although poor compliance
and costs may prohibit their implementation.70

Driving Safety

Patients with dementia have a higher risk of becoming involved in a traffic accident
when compared with those without. Although people with neurodegenerative cogni-
tive impairment may be capable of driving for some time, given the progressive nature
of their disease, it is reasonable to review their driving ability every 6 to 9 months.71

Evaluation of driving safety can be difficult and varies widely in practice. Asking infor-
mants about any recent accidents or traffic violations, as well as their perspective on
the safety of the patient’s driving, can be helpful.72 Safe driving correlates with several
cognitive domains including visuoconstructional, visuospatial, attention, and execu-
tive functioning. Although no single cognitive test can predict driving safety in isola-
tion, some tools that may be helpful include both Trail Making Tests A and B,
Symbol Digit Modality Test, clock drawing, as well as intersecting pentagon figure
copying.71,73 Discussion of safe driving in the setting of dementia should be done early
in the disease course, and if any concerns are identified then driving cessation or on-
road testing is warranted.74

Firearm Safety

Around 20% of home caregivers experience aggression or violence from those with
dementia, and the presence of a gun in the home adds another layer of risk.75 People
diagnosed with dementia may have an increased risk of suicide, and accessibility to a
gun increases that risk.76 If a firearm is accessible, care providers should ask about the
“5 Ls”: is the gun loaded, is it locked, are there little children in the home, is the patient
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feeling low, and has the patient properly learned how to use the weapon.77 Although
rules regarding firearm possession in those with dementia varies by location, discus-
sion and education of gun safety with patients and caregivers is important in reducing
risks to them and society at large.
SUPPORTING QUALITY OF LIFE AND ADVANCED CARE PLANNING
Advanced Care Planning

Given that informed capacity and decision-making will probably be lost as cognition
declines, discussions around care planning should happen early and be revisited as
patient needs change over time. These discussions should include not only medical
care but also estate and financial planning, includinng designation of an enduring po-
wer of attorney.78 Unfortunately, advanced care planning in those with dementia is
often neglected and only hoccurs in an estimated 3% to 39% worldwide.79 Because
it is a sensitive topic, approaching it in an individual, patient-centered way is advis-
able.80 Advanced care planning increases satisfaction of care for both patients and
their caregivers, and may reduce rates of hospitalization or stress for families who
find themselves making emergent decisions on behalf of their loved ones.81 Provision
of educational materials on these documents at clinic visits and referral to social work
can help families navigate the complexities unique to their situation and respective
legal systems.

Community Resources

Most dementia care is provided by informal caregivers, typically spouses or
other family members. Caregiver burnout increases with worsening disease
severity, particularly when BPSD symptoms are present, such as aggression or de-
lusions, and can result in increased rates of depression and hypertension in
caregivers.82

Support groups are a great resource for caregivers and have been shown to be
effective in reducing stress, depression, and feelings of resentment, as well as
improving handling skills and quality of life.83 Adult day programs can also mitigate
caregiver burnout by providing respite, reducing patient behavioral symptoms, and
keeping patients engaged in their community who would otherwise be isolated.84

Other resources that could be explored include speech therapy for those with aphasia
or dysarthria, and occupational and physical therapy for those with motor impairment
and poor balance.85–87 Nonprofit organizations—such as the Alzheimer’s Association
(USA), Alzheimer’s Society of Canada, and Alzheimer’s Society (UK)—may be able to
provide additional services and support.
SUMMARY

Given the lack of DMTs in dementia, a holistic and patient-centered approach is
required to provide the excellent care that patients deserve. As these patients
are mainly elderly and likely to have other comorbidities, medication reconciliation
is pertinent to reduce possible offending drugs, and introduction of new medica-
tions should be done slowly and in a supervised fashion to ensure treatment goals
are attained. Vascular risk factors should be identified and treated in all patients.
Patient and caregiver education and support can allow persons with dementia to
live independently in their communities for longer. New therapeutics are emerging
that may in the future provide new tools to modify the course of AD and enhance
cognition.
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CLINICS CARE POINTS
� Cognitive-enhancing medications, including the cholinesterase inhibitors and memantine,
are indicated for AD and PDD, with moderate-quality evidence for vascular dementia and
LBD.

� There is hope that the course of AD can be modified by monoclonal antibodies that target
amyloid beta, although further clinical trials are needed.

� Vascular risk factors should be identified and treated in all patients.

� Multidisciplinary care should include identifying and treating neuropsychiatric symptoms,
offering cognitively stimulating activities, planning in advance for loss of capacity to make
decisions, and supporting safe living in the community.
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