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Case Report
A 79-year-old widower with Alzheimer’s dis-
ease is showing a progressive course, with
worsening memory, confusion and delusions
that someone is stealing his possessions. He
has on occasion been combative. Current
medications include donepezil (Aricept)
10mg Qam and memantine (Namenda)
10mg BID, along with medications for
hypertension and diabetes (both controlled).
He currently lives with his daughter and her
family, but there is concern that he may need
to go to a nursing home if his condition dete-
riorates any more. 

Physiologic Basis of Psychosis
Psychiatric symptoms are commonly
found in patients with Alzheimer’s disease
(AD), causing great distress for caregivers
and patients, and often predicting higher
risk of nursing home admission. These
symptoms include disturbance of affect
(anxiety, depression, mania, apathy), per-
ception (hallucinations), thought (delu-
sions) and changes in behavior and per-
sonality (agitation, aggression).1

There has been debate as to whether
delusions in patients with AD differ etio-
logically from delusions in other psychi-
atric disorders.2 In particular, delusions
and hallucinations in disorders such as
schizophrenia and bipolar mania are
thought to be related to excess dopamine
activity,3 while frontal lobe damage is most
strongly linked to delusions in AD.4

Delusions in AD may arise as an inde-
pendent symptom, based on studies which

show more neuropathology in post-
mortem studies of Alzheimer’s patients
with delusions compared to patients with-
out delusions.5 In other studies, disorders
in the dopamine system and reduced levels
of serotonin have been found in post-
mortem studies of AD patients with delu-
sions. 

Prefrontal serotonergic and dopamine
systems likely participate in the regulation
of emotions. Neurofibrillary burden in the
left orbitofrontal cortex correlates signifi-
cantly with agitation scores. Locus
ceruleus neuronal loss has been associated
with aggressive behavior, as have 5-HT1A
receptor changes. Choline acetyltrans-
ferase activity in the frontal and temporal
cortices is lower in patients with increased
aggression.1

Psychotic symptoms can present differ-
ently, depending on the etiology of the
dementia. Visual hallucinations—com-
mon in Lewy Body dementia and
Parkinson’s disease—are less common in
Alzheimer’s, fronto-temporal dementia
and vascular dementia. Delusions are more
common in Alzheimer’s disease.1

Primary medication treatment options
for Alzheimer’s disease include the cholin-
esterase inhibitors (donepezil, galanta-
mine, rivastigmine) and NMDA receptor
antagonists (memantine). The cholin-
esterase inhibitors have been shown to
have some efficacy in milder psychiatric
symptoms. Memantine has been shown to
reduce agitation and aggression.1 Cital-
opram was shown to reduce agitation in
one study,6 consistent with the changes in
serotonin described above. Results with
anticonvulsants have not separated from

placebo in double-blind studies, despite
some evidence that there may be changes
in GABA function in AD patients with
behavioral changes. Beta-blockers (pro-
panolol, pindolol) have shown some effect
in patients with behavioral disturbances,
consistent with pathology in the locus
ceruleus.1 Buspirone reduced delusions in
a two-week open label study at a dose of
30mg.2

The dilemma arises in patients with
severe psychotic and behavioral distur-
bances who do not respond to primary
medication treatment for AD. Pharma-
cological options have included the tradi-
tional antipsychotics (e.g., haloperidol,
thiothixine, chlorpromzaine, thiori-
dazine), and more recently the atypical
antipsychotics (olanzapine, clozapine, ris-
peridone, quetiapine, aripriprazole, zip-
rasidone), which have a lower risk of side
effects, such as movement disorders and
emotional blunting.2 Unlike the tradition-
al antipsychotics, which work as dopamine
D2 antagonists, the newer medications are
also antagonists at the 5HT2 serotonin
receptor. In addition, aripriprazole acts as a
partial D2 antagonist and ziprasidone also
acts as an agonist at the 5HT1 receptor.

Scientific vs. Clinical Results
In 2005, the National Institute of Mental
Health (NIMH) performed a collaborative
study of second-generation antipsychotic
drugs, called Clinical Antipsychotic Trials
of Intervention Effectiveness (CATIE), in
patients with schizophrenia. The New
England Journal of Medicine recently pub-
lished an extension of that study into the
role of antipsychotics in patients with
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Alzheimer’s disease.7 (CATIE-AD). Four
hundred twenty-one outpatients with
Alzheimer’s disease and psychosis, aggres-
sion or agitation were randomly assigned
to olanzapine (Zyprexa), mean dose
5.5mg/day, quetiapine (Seroquel), mean
dose 56.5mg /day, risperidone (Risperdal),
mean dose 1.0mg/day, and placebo for up
to 36 weeks. The end-point was time to
discontinuation of treatment for any rea-
son, thought to be most representative of
how patients are treated in the real world.
There was no difference from placebo
among treatments with regard to time of
discontinuation for any reason. 

More than 80 percent of patients dis-
continued treatment due to side effects,
with no significant differences among
active treatments. Median times to discon-
tinuation from an efficacy standpoint were
26.7 weeks (risperidone), olanzapine (22.1
weeks), quetiapine (9.1 weeks), and nine
weeks (placebo). Twenty-four percent of

olanzapine patients, 18 percent of risperi-
done patients, 16 percent of quetiapine
patients, and five percent of placebo
patients discontinued treatment due to
adverse effects. Median time to discontin-
uation for any reason was olanzapine 8.1
weeks, risperidone 7.4 weeks, quetiapine
5.3 weeks, and placebo eight weeks. From
an efficacy standpoint, symptoms im-
proved in 32 percent of olanzapine
patients, 29 percent with risperidone, 26
percent with quetiapine and 21 percent
with placebo. Olanzapine and risperidone
were superior to quetiapine and placebo.
Overall, the authors concluded that
“adverse effects offset advantages” in these
medications.

Side effects varied, with parkinsonism
and extrapyrimidal signs being more com-
mon in the olanzapine and risperidone
groups. All three medications caused seda-
tion. Confusion or changes in mental sta-
tus were more common in olanzapine (18

percent) and risperidone (11 percent) than
placebo. All the medications caused a
modest increase in body weight, and
risperidone was associated with elevated
prolactin.7

In other studies of non-demented
patients with psychosis, clozapine and
olanzapine have been associated with a
greatest and aripriprazole and ziprasidone
the least risk of weight gain and metabolic
syndrome.8 In terms of dosing, olanzapine
and risperidone were within ranges used in
previous trials, while the quetiapine dose
was half to a quarter that used in two nurs-
ing home trials. This lower dose was used
to avoid excess sedation.7

This research is in contrast to multiple
studies showing improvement in the neu-
ropsychiatric inventory (NPI) in numer-
ous randomized clinical trials, especially
for risperidone and olanzapine.1,9 Queti-
apine was found to be effective and well
tolerated in two open-label2 and one dou-



ble blind study. As Jason Karwalish10 points
out in an editorial accompanying the
CATIE article, however, controlled dou-
ble-blind studies do not reflect real-world
clinical practice. Other authors have criti-
cized the CATIE-AD study for not con-
trolling for other factors, such as attempts
to normalize sleep-wake cycle and nutri-
tion, maintenance of a supportive environ-
ment, and appropriate caregiver educa-
tion.11 In fact, substantial evidence exists
for the efficacy of such interventions.1,12

Another issue with the atypical antipsy-
chotics regards reports of a three-fold
increase in the risk for stroke and other
cerebrovascular incidents in patients with
dementia treated with risperidone and
olanzapine.13 The FDA has extended this
as a boxed warning for all atypical antipsy-
chotics. Other studies1 have questioned
this conclusion. In a recent study, risk of
death was higher in elderly patients (65 or
older) on typical antipsychotics than on
atypicals.14

Proceed with Caution
So what is one to do? As with any patient,
one must rule out and treat superimposing
delirium from other causes, such as infec-
tion, metabolic imbalances or drug effects
(including drug interactions). Over-the-
counter medication use should be evaluat-
ed. Cimetidine (Tagamet) inhibits multi-
ple pathways in the P450 system and
should be replaced with another H2
blocker, such as famotidine (Pepcid) or
ranitidine (Zantac). Over-the-counter
diphenhydramine (Benadryl, Tylenol-PM,
etc.) should be stopped due to its strong
anticholinergic activity. Non-pharmaco-

logic management should be optimized.
These include caregiver support and edu-
cation, increased exercise, environmental
control to reduce over-stimulation, and
regulation of the sleep-wake cycle and
proper nutrition. Cholinesterase inhibitors
and NMDA receptor antagonists remain
the primary treatment for cognitive symp-
toms and may reduce symptoms of psy-
chosis, agitation, and aggression.

However, the effect of untreated psy-
chosis, agitation and aggression can be
devastating for both patients and care-
givers, and can be very disruptive for nurs-
ing home staff. If other treatments are
insufficient, there is still a role for atypical
antipsychotics in these patients. One
should obtain documented consent from
the family or guardian, including a discus-
sion of the black-box cardiovascular warn-
ing and the fact that these medications are
considered off-label for dementia-related
psychosis. The best evidence for efficacy is
with olanzapine and risperidone.

Side effect considerations will vary and
may inform choice of medication for a
particular patient. Sedation may be more
common with Seroquel (although this can
be used to advantage in patients with dis-
ruption of the sleep-wake cycle). Weight
gain is more common with olanzapine and
least common with aripriprazole and
ziprasidone. All of the antipsychotics carry
a warning for increasing risk of metabolic
syndrome. Extra-pyramidal side effects
and parkinsonism were seen more with
olanzapine and risperidone in the CATIE
trial. Ziprasidone has been associated with
QTC prolongation. Orthostatic hypoten-
sion needs to be monitored on all the atyp-

icals. Clozapine, olanzapine and quetiap-
ine may have anticholinergic activity,
which would worsen the patient's underly-
ing condition.15 Clozapine requires weekly
or biweekly blood tests to monitor possible
leucopenia.

Clearly, there is still a limited role for
these medications in patients with
Alzheimer’s disease, but caution and care-
ful observation of the patient is necessary.
As with all treatments, the clinician needs
to carefully weigh the risks and benefits
and document this fully. PN
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devastating for both patients and 
caregivers, and can be very disruptive
for nursing home staff.


