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1. Are there different types of dementia?

2. What are risk factors for developing dementia?

How do the cholinesterase inhibitors work ad what

side effects can be expected?

4. Are generic Razadyne and Aricept just as good?

How does Namenda work and what side effects are

expected?
When should weSTART treatment for dementia?
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Cholinesterase Inhibitors (ChEIs)
Cognex (tacrine)

Aricept (donepezil

Razadyne (galantamine)

Exelon (rivastigmine)

N-methyl-D-aspartate (NMDA)-Receptor Antagonist
Namenda (memantine)

Herbals
Gingko

STOP?

Can combinations of medications be used?

Is gingko effective?
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What role do antipsychotics play for behavioral issues associated with dementia?

10.Do any other medications have an impact?

11. What medications can worsen dementia?

12. Summary of Advantages/Disadvantages of treatmentsptions

Highlights: The Quick-Read Information

1. 'tT KSAYSNRa RA&aSIHaS Aa GKS yvyzal
a. True b. False

2.  Which of the following is NOT a risk factor for vascular dementia.
a. Hypertension b. Diabetes c. History of alcohol abuse

3.  Which cholinesterase inhibitor is associated with the greatest incidence of nausea and vomiting.
a. Doneperzil b. Galantamine c. Rivastigmine

4. Generic medications are inferior to brand medications.
a. True b. False

5. Ginkgo is an effective treatment option for dementia.
a. True b. False

6. The FDA has approved the use of antipsychotics for use in patients with dementia.
a. True b. False

7.  Which of the following can worsen dementia.

a. Atenolol b. Metformin c. Aspirin
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d. Atherosclerosis

d. Tolterodine




FDA approved treatment options

Drug Brand Dosage forms How Supplied Frequency of IHA Tier
Name administration

Cholinesterase Inhibitors (ChEIS)
o All are approved fomild to moderate Al zhei mer 6 s di s e as e, appfoved foragodratetocsevere

tacrine Cognex® Capsule 10, 20, 30, 40mg QID 3
donepezil Aricept® Tablet 5, 10ng QD 2
Orally disintegrating table 5, 10mg
galantamine| Razadyne® Tablet 4,8,12mg BID 1(generic) 3(brand
Oral solution Amg/ml BID 2
Extended release capsul 8, 16, 24mg QD 3
rivastigmine Exelon® Capsule 1.5, 3, 4.5, 6mg BID 2
Solution 2mg/ml BID
Transdermal patch 4.6mg/24hr, 9.5mg/24h QD

N-methyl-D-aspartate (NMDA)-Receptor Antagonist
e Approved formoderate to seveeAl zhei mer 6s di sease

memantine | Namenda® Tablet 5, 10mg QD 2
Solution 10mg/5ml

Are there different types of dementia?A YES

Mild cognitive impairments defined as cognitive decline greater than what is expected however does not affect
daily activities. Having nid cognitive impairments associated with a high risk of progressing to-ildwn

dementia. Treatment with high dose vitamins, NSAIDs datireesterasenhibitorshave not proven effective.
Current recommendations are to manage vascigk factorsuch as hypertension, diabetes,

hypercholesteromia, and to discontinue any anticholinergic dfugs.

Al z hei me ridtlse mbst coranaos ferm of dementia. The exact cause is unknown however thought to
involve many factors. One contribution is the overproduction of beta amyloid, a peptide, and its accumulation
into plagues. Additionallyalteraton of the tau protein causdestruction of microtubules and formation of
neurofibrillary tangles. These mechanisnfectfareas of the brain responsible for memory and cognition
Unfortunately therera no treatments tdate to deter the previously mentionred u s es of Al zhei m
However, there arevio additionalcauses, excess of excitatory neurotransmitter glutamate and denrieastsi

of acetylcholine (ACH), which are targets of therapy. Mainstay ofrirefatt arecholinesterase inhibitors and
N-methytD-aspartate (NNDA)-receptorantagonist

The Mini-Mental State Exam (MMSE) is a helpful screeniogl; howeverA|l z hei mer 6 s di seas e
confirmed in an autopsy. There are three stages dependihgsmverity of symptoms. Mild is usually
characterized by an MMSE score oft8®6 and the patient has difficulty finding correct words, has increased
irritability, apathy or depression and/or frequently misplaces objects. At this stage the patient may or not be
aware of their condition. Moderate is described when changessionadity, confusion, impaired judgment and
difficulty following simple instruction occur. Finally, in the severe stage MMSE is generally below 10 and the
patient is very dependent on others for care. Hallucinations, delusions, Patkiassymptoms andeizures
canoccur. Average life expectancy is about 7 years from diagnosis and the range is 2 to 20 years. Death
usually occurs due to secondary complications such as inféction.

Vascular dementiss the second most common cause of dementia. This form is a consequence of inadequate
oxygenation of brain tissuggsually due to an infarct. Onset is generally abrupt and treatment is aimed at
managing hyprtension, diabetes and hypercholesteroléthia.

Dementia with Lewy Bodietypically occurs between 50 and 85 years of age. This condition is characterized
by large fibrils of a normal brain protein, alpbgnuclein. Symptoms occur as a result of dopamine transporter
| oss and acetyl choline def inyremansintacthndsigis/eymgtdmz hei me




include delirium, variations in attention/alertness, impairment in verbal fluency and visual perception, inability

to perform tasks and visual hallucinations. These patients are sensitive to the extrapyramidathelotsroé
antipsychotics therefore if needed it is recommended that low dose atypical antipsychotics be used.
Cholinesterase inhibitotsavealsobeenused successfully, with Exelon (rivastigmine) having the most

evidencel 3

The onset oFrontotempeoal Dementids early,occurring between the ages of 45 and 60. The cause is

unknown however genetics seems to play a role. Symptoms include early decline in social skills, emotional

blunting, loss of insight and empathy, compulsive behavior and digiohib Memory is generally unaffected

until later stage¥!

What are risk factors for developing dementia®?

Al zhei mer 6s Di sease

Age> 65 years, female Decreased reserve capacity/ brain size
Low educational/occupational achievements Low mental ability
Head injury Factors associated with vascular disease *

Genetic factors (family historgienemutations)

Vascular Dementia

Hypertension History of stroke
Nicotine abuse Elevated cholesterol
Diabetes Atherosclerosis

High homocysteine levels

Lewy Body Dementia

Age 5085 years

Frontotemporal Dementia

Genetic factors (family history, chromosomes)

*HTN, hypercholesterolemia, CAD, stroke, smoker, olyesitabetes

How do the cholinesterase inhibitors work and what side effects can be expect&d?

Cholinesterase inhibitors work by inhibiting the enzyme that breaks down
acetylcholine, an important neurotransmitter for memory and cognition.
Acetylcholine is decreased in pat
no evidence tgupport that one cholinesterase inhibitor is more effective
than the others.

Common adverse effects associated with this class of medications are
nausea, vomiting and diarrhea. The incidence is greatest with oral Exelo
(rivastigmine) however reducedth the patch. Anorexia, weight loss and
dizziness are also common. Tremor is frequently reported with rivastigm
Muscle cramps and insomnia @dverse effeds associatedith Aricept
(donepezil). Decreasdrbart rate and fainting can occWwrinary frequency
or incontinence can worsen.

Cognex (tacrine) is no longer widely used due to frequent nausea/vomitir]

risk of liver toxicity and the need to be dosed four times a day.

@ = acetylcholine
= donepezi




Are genericRazadyne andAricept just as good?

There is nditerature comparing these specific brand drugs to their generic counterparts however there is
information regarding generics in general. It is important to understand how generics come about. Developing
a new drug is a very expensive endeavor therafagenitially protected under a patent so that the company

may earn money back on their efforts. After a designated number of years the patent expires and manufacture
can apply to the FDA to sell generic versions. It is true that manufacturers atgeme not required to do
extensive clinical trials however they have already been done by the brand company. Generic drugs must pro
strict bioequivalence. One method is to measure the time it taketrugto reach the bloodstream and
concentrationn the bloodstream in 24 to 36 healthy individuals. The generic must deliver the same amount of
drug in the same amount of time as the brand to be approved. The manufacturers must also submit informatio
ontheir manufacturing process to ensure goodfcasand inspectionsccur. An interesting fact is that brand
namecgé[]npanieaccount for about 50% of generic drug production. Often a brand company will make its own
generic:

One questiontoaskibpwe f f ect i ve i s a medication that a pati e
increase access and compliance and therefore the desired @ffiecanalysis evaluatedagins dataising

medication possession ratio (MPR) to show that reducedhasesin fect on adherence. Greater adherence

was found in patients receiving generersus brandnedications for hypercholesterolemia and hypertension.
However, adherence raties seizure disorders were low in both the brand and generic groups and adherence
rates for hypothyroidism were very high regardless of brand or generi€&eseral conclusion is that use of
generic medicationsan improve patient complianté

Some medications have too much variability and switching between bramge@edcs are not recommended.
These include narrow therapeutic drugs such as Synthroid and Coumadin. However, most drugs have
acceptable generics that offer the same safety and efficacy at a much reduced price.

How does Namenda work and what side effés are expected?

Namenda (memantine) is an NMDA receptor antagonist. ThBAKéceptor ig

the site for glutamate, an excitatory neurotransmitieding. Excessive " f”
glutamate binding leads to excessive levels of ingaronal calcium and ko
ultimately neuronal damage.

OO

Namenda is generally well tolerated however dizzinessusanf, headache,
hallucinations, constipation and insomnia may occur.

Mafiew Revre | Bdrurcaress

When should we start treatment for dementia?

It is not clearly define@s when to initiate therapy.

Studies evaluating cholinesterase inhibitors in mild cognitive impairment lodgdown improvement and
therefore are not recommended in this situation. After diagnogidoz hei mer 6 s dof sease, e
cholinesterase inhibitors have shown benefit and are therefore recomm@nded.



When should we STOP treatment for dementia?

Al so, not <clearly defined. However é

ExcerptfromFar | ow M, Cummi ngs J. Ef fective Phar macol of
American Journal of Medicine (2007) 120, 3887.

e 1 A dod therapy or assidering memantine monotherapy should be instigated in patients with moderate
disease when no stabilization or reduction in the rate of cognitive and functional decline is observed during
ChEI monotherapy despite dose optimization and switching strategies

e NI f a patient deteriorates to the point that the
opinion of family members and the physician, meaningful social interactions and quality of life benefits are
no longer possible, pharmdcm gi ¢ tr eat ment should be withdrawn.

e ADeterioration in cognition, function, or behavi
may suggest the agent should be continued. 0

The following is an abstract from the Journal of Palliative Géedicine describing results of a survey to
medical directorsowh en al zhei mer 6s medi cations are discont.i

fShega JW, Ellner L, Lau DT, Maxwell TL. Cholinesterase inhibitor and N-methyl-d-aspartic acid receptor antagonist use in older adults
with end-stage dementia: A survey of hospice medical directors. Journal of Palliative Medicine 2009;12:779-83.0L{ink]

BackgroundCholinesterase inhibitors andiNethytD-aspartic acid (NNDA) receptor antagonists are

Food and Drug Administration (FDA) approved for the treatment of moderate to severe Alzheimer's disease
As dementia progresses to the end stage and patients become-bhgibilee clinicians consider whether

or not to contime these therapies without the benefit of scientific evidence. We sought to describe hospice
medical directors practice patterns and experiences in the use and discontinuation of cholinesterase
inhibitors and NMDA receptor antagonists in hospice pati¢mtismheet the Medicare hospice criteria for
dementia.

Study DesignMail survey of hospice medical directors from a random sample from the National Hospice
and Palliative Care Organization.

Results:Of the 413 eligible participants, 152 completed surwvegre returned, yielding a response rate of
37%. Of the respondents, 75% and 33% reported that at least 20% of their patients were taking a
cholinesterase inhibitor or memantine, respectively, at the time of hospice admission. The majority of
respondents doot consider these therapies effective in persons wittseye dementia, however, a subset
believe that these medications improved patient outcomes including stabilization of cognition (22%),
decrease in challenging behaviors (28%), and maintenanegieftfunction (22%) as well as caregiver
outcomes namely reduced caregiver burden (20%) and improved caregiver quality of life (20%). While 80%
of respondents recommended discontinuing these therapies to families at the time of hospice enroliment,
72% ofrespondents reported that families experienced difficulty stopping these therapies. A subset of
respondents observed accelerated cognitive (30%) and functional decline (26%) or emergence of
challenging behaviors (32%) with medication discontinuation.

Corclusions:The findings from this survey indicate that cholinesterase inhibitors and/or NMDA receptor
antagonists are prescribed for a subset of patients with advanced dementia and that a proportion of hospice
medical directors report clinical benefit frahre ongoing use of these agents. In addition, physician
preferences for discontinuing these therapies are frequently at odds with the wishes of family members.
Prospective studies are needed to evaluate the clinical impact of the discontinuation bethpseston

patient and caregiver outcomes.


http://www.liebertonline.com/doi/abs/10.1089/jpm.2009.0059

Can combinations of medications be used® YES

Astudy by Tariotel&lc ompar ed addi ng memantine versus placeb
This randoneed, double blind study evaluaté@4 patients with moderate to severe dementia over 24 weeks.
The active group received memantine dose titration starting with 5mg daily and increased to 20mg daily.
Multiple outcomes were used and evaluated cognitictiyiges of daily living, global outcome, behavior and
tolerability. All outcomes were positive for memantine versus placebo. Treatment discontinuation rates were
7.4% versus 12.4% in the placebo and memantine arm, respectively.

Is gingko effective?A NO

The Gingko Evaluation of Memory (GEM) study confirmed what previous studies have fourginghet
biloba isineffective in reducing the development of dementiehey enrolled 3,069 individuals aged 75 or
older with normal cognition or mild impairme The dose of gingko used was 120mg twice daily and was
compared to placebo. Individuals were followed for an average of 6 years. The incidence of dementia
diagnosis was not significantly different in the gingko versus placebo group (277 versugiPgfanand
placebo, respectively=0.21)"®!

What role do antipsychotics play for behavioral issues associated with dementia?

Antisychotics are not approved by the FDA for treatment of behavioral issuesaintpatith dementia.

[In fact in 2005 the FDA mandated manufacturersof atypical antipsychoticsto include a warning about
increased death among elderly patients with dementia due to2afold higher mortality rate associated
with the class versus placebb.

Other adverse effects include somnolence, gait changes, extrapyramidal effects, hyperglycemia tigdimeigh
In general, risk of adverse effects outweighs the ber&fits.

It seems that prescribers are listening to the FDA. A study that looked at the rates of atypical antipsychotic use
in patients over 65 years old and those with dementia found a decrease after the FDA wasrnsgyed
Specifically, rates fell 2% overall and 19% in patients with dementitoiosving year!™

e However, this seems to indicate a substantial number of patientdenithntizare stillinappropriately

prescribed antipsychotics.

Do any other medications have an impact?

Vascular risk factors seem to correlate with increased incidence of dementia. A review by SHh et al
evaluatedthe impact of anthypertensive®n dementiaThe analysis found a significant relationship between
use of anthypertensives, specifically angiotensin converting enzyme inhibitors and diuretics, and a reducec
rate of dementiaSee attached tabté studes



Table I.
of dementia.

Studies of the relationship berween use of antihypertensive agents

and the incidence and/or progression

Cualicy Duraction of Effect on Incidence/s

Aurthors/Design™ Scoret Population Age Drug (Drug Class) Follow-Up Progression of Demenrtia

Alzheimer’s dementia

(AD)

Ohrui er al™® 5/6 Mild to =65 v Perindopril or Y Decrease in progression
R, PG, prospective moderate AD captopril (brain- beyond decrease in
cohort study penetrating ACE BP with perindopril or
(N = 162) inhibitor); enalapril or captopril; no decrease in

imidapril (non—brain- progression with octher
penetrating ACE agents

inhibitor); nifedipine or

nilvadipine (CCB)

Yasar et al?® 3/e Incident >60 v CCBs Mean 11 vy No decrease in incidence
Cohort study demenrtia
(N = 1092)

Hajjar et al??! 2/6 Hypertension Mean ACE inhibitors, ARBs, MNean 2y Owerall decrease in
Longitudinal analysis (84% of Y CCBs, B-blockers, progression
of a recrospective population, 549 diurerics, a-blockers,
cohort scudy treated) AD clonidine, octhers
(N = 350) and wvabD

Khachaturian et al?2 5/6 Incident AD =65 v ACE inhibitors, 1.5 w Owverall decrease in
Population-based {mean PB-blockers, CTCBs, incidence beyond
cohort study T4 ) diurerics decrease in BP: decreased
(N = 3297) incidence wicth potassiurm-

sparing diuretics bur not
with other drug classes

Qiu et al?3 2/6 No AD at =75 v Antihypertensives Oy Owerall decrease in
Community-based baseline owverall incidence
cohort study
(N = 1301)

Harmon et al?4* 2/6 Memory loss =65 v ACE inhibitors, ARBs, — Owverall decreases in
Cross-sectional CCBs, B-blockers, incidence of AD and
(N = 1241) diurerics, others walD beyond decrease

in BP; incidence of AD
decreased beyond
decrease in BP with CCBs;
no decrease in incidence
or progression of AD or
walD wicth other classes
Qualicy Duration of Effect on Incidence/

Authors/Design™ Scoret Population Age Drug (Drug Class) Follow-Up Progression of Dementia

Vascular dementia

(vaD)

Hanon et al24 (see AD)

Tzourio et al?® 6/8 Previous stroke Mean Perindopril (ACE 4y Decreased incidence
R, DB, PC (N = 6105) or TIA 64 y inhibitor) with possible of VaD; no decrease in

add-on indapamide incidence of unspecified
(diuretic) dementia

Pantoni et al?® 4/8 Subcortical VaD  45—-85y  Nimedipine (CCB) 6 mo No decrease in
Post hoc subgroup progression
analysis of R, DB, PC
trial (N = 259)

Unspecified dementia

Tzourio et al?® (see WVaD)

Guo et al?” 4/6 Hypertension at =75y Diuretics (mainly), Mean Overall decrease in
Community-based baseline CCBs, B-blockers 356.7 mo incidence; incidence and
cohort study progression decreased
(N = 18170) with diuretics; no

decrease in incidence
with other classes

Forette et al*® 6/8 Mo dementia =60y Nitrendipine (CCB), Median Decrease in incidence
Extension of R, DB, at baseline, with possible add-on 39y
PC trial (N = 2902) systolic BP enalapril (ACE

160—219 mm inhibitor) and/or
Hg, diastolic BP HCTZ (diuretic)
<95 mm Hg

Skoog et al*? 5/8 Mo dementia at =70y Candesartan (ARB) Mean No decrease in incidence
R, DB, PC (N = 4937) baseline 3-S5y

Peters et al*? 5/8 Hypertension at =80y Indapamide (diuretic) Mean 22y Mo decrease in incidence

R, DB, PC (N = 3845)

baseline

with possible add-on
perindopril (ACE
inhibitor)



The Cochrane group” did a review to determine if statins affect the incidence of dementia. The analysis
consisted of data from two large studies, HPS 2002 and PROSPER 2002. Both were designecte eval
placebo versus statin, pravastatin in PROSPER and simvastatin in HPS. The two studies found no decrease
incidence of dementia or rate of cognition decli®ee charts below.

Analysis |.1. Comparison | Incidence of dementia, Outcome | Number of cases of dementia.

Review:  Stating for the prevertion of dementia
Comparison: | Incidence of dementia

Outcome: | NMumber of cases of dementia

Study or subgraup Expermental Control Odds Ratio Weight (Jdds Ratio
nfN N -H Fixed, 7 5% Cl M-H Fixed 9 5%

HPS 2002 J1/102865 110267 000 % loofoal 1e5]
Total (95% CI) 10269 10267 100.0 % 1.00 [ 0.61, 1.65 ]

Total events: 31 (Experimental’), 31 (Control)
Hetercgeneity: not applicable
Test for overall effect £ =000 (P = |1y

001 0l | 1o 100

Favaurs experimental Favours cartral

Analysis 2.1. Comparison 2 Cognitive change from baseline, Qutcome | Change in MMSE.
Review:  Statins for the prevention of dementia
Comparison: 2 Cognitive change from baseline

Cutcome: | Change in MMSE

Study or subgroup Statin Flacebo Mean Difference (SE) Mean Difference Weight Mean Difference
N N IVFixed,75% Cl IVFixed 75% Cl
FROSPER 2871 2913 006 (0.05) ‘ 100.0 % 006004 0167
1
i
Total (95% CI) | 100.0%  0.06 [ -0.04, 0.16 ]
Heteropgeneity: not applicable {I
Test for overall effect Z = 120 (P = 023) 1{
. . i .
-100 S50 [¢] 50 100
Fawours experimerital Faeouirs contral

What medications can worsen dementia?

Anticholinergics
e Antihistamines i e., diphenhydraminghydroxyziné
e Overactive bladder drugs€., tolterodine oxybutynin
e Tricyclic antidepressants €.,imipramine nortriptyling



Summary of Advantages/Disadvantagesf treatments options

Drug Advantages Disadvantages
Cognex (tacrine) -Requires QID dosing
-Frequent N/V
-Risk of liver toxicity
Aricept (donepezil) -Oral disintegrating tablet formulatior| -Associated with nightmares/ insomn
-Generic availabléNEW)
-Indicated for mild, moderate and
severe dementia
Razadyndgalantamine) -Generic available -Associated with tremors
-No generic yet
Exelon (rivastigmine) -Patch formulation -Frequent N/V (decreased with patch
-Most information for Lewy Body/
Par ki nsonds deme
Namenda (memantine) -Not very effective as nmotherapy -Offers benefit as add on therapy
moderate to severe dementia
-Well tolerated
Gingko -Ineffective
Antipsychotics -May improve behavior -Increased risk of death
-Many side effects
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