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Abstract

Background: Antipsychotics have been used for many years for the treatment of neurological disorders, and the application of anti-
psychotics in the elderly have increased in frequency over the past few years. The absolute benefit of typical as well as atypical anti-

psychotics have come into question as their safety in elderly population is not seem to be in sync with their theoretical assessments.

Purpose and Objective: To understand the various side effects, or adverse events, associated with the use of typical and atypical
antipsychotics. To assess the benefits and risks of use of typical and atypical antipsychotics through risks vs. benefits, morbidity and

mortality through a secondary search analysis of various randomized clinical trials.

Design: The research was conducted through PubMed, MEDLINE, and Google Scholar, where keywords used to search for studies
were ‘antipsychotics’, ‘dementia’, ‘elderly’, "typical antipsychotics’, ‘atypical antipsychotics’, ‘psychosis’, ‘risks’, ‘benefit, ‘behavioral

disorders’, and ‘adverse cerebrovascular events’.

Findings: 8 studies were selected for the review that matched the inclusion criteria of the study. The studies included a total of 3135
elderly patients with dementia of the Alzheimer’s type, vascular dementia and mixed dementia, with mean age 80.4 years. The stud-

ies evaluated provided the benefits of antipsychotics, their relative risks and the side effects related to cerebrovascular events.

Conclusion: The findings of this study led to the understanding that there was no significant difference between typical and atypi-
cal antipsychotics in terms of efficacy, and that higher dose of antipsychotic lead to greater number of adverse events in the elderly
patients. Also, cerebrovascular events was not a significant adverse event in the treatment groups, as somnolence and gait distur-
bances were more common and frequent than stroke and ischemic attacks. Thus, these antipsychotics pose a moderate risk in terms

of cerebrovascular health of patients suffering from dementia.

Keywords: Antipsychotics; Typical Antipsychotics; Atypical Antipsychotics; Cerebrovascular Events; Dementia; Randomized Controlled

Trials

Introduction

Dementia is a neurological disorder characterized with behavioral and psychological symptoms which interfere with normal function-
ing of a person, by disrupting the daily activities. The global burden of dementia is around 46 million, which is expected to rise to 131 mil-
lion by the year 2050 [1]. Alzheimer’s disease is found to be the most common form of dementia, and some estimates also suggest that the
rate of increase of dementia incidence is more than double in the present time. The behavioral symptoms as well as psychiatric symptoms
that are part of dementia develop in almost 60% of patients living in communities, while 80% of nursing home patients develop these

symptoms [2]. The lifetime risks of behavioral and psychiatric symptoms develop up to 100%, when this disease remains unchecked and

Citation: Mudasar Hassan and Afshan Jafri. “Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic
Review”. EC Neurology 7.6 (2017): 250-262.



Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic Review

251

untreated. In terms of treatment scenario of dementia, there is no apparent cure for this disease and with the increasing elderly popula-

tion over the globe, it is a very serious concern in terms of dementia management and prevention [3,4].

Clinical Use of Typical and Atypical Antipsychotics in Elderly People

The advent of antipsychotics provided a way for prescribers to manage the behavioral and psychotic symptoms of patients suffering
from dementia. The first dopamine blocking conventional, or typical, antipsychotic that was discovered was chlorpromazine in 1952. This
drug was mainly used to treat schizophrenia, and drastically changed the treatment scenario of neurodegenerative disorders [5,6]. The
discovery of this conventional antipsychotic led to the discovery of many other compounds and typical antipsychotics were thus avail-
able to treat patients with mental disorders for more than 5 decades. The other drugs such as haloperidol and Loxapine came in the later
stages, but shared the same characteristic of being dopamine receptor inhibitors of the brain, especially the D2 receptor [7]. The activity
of inhibition conferred them the ability to repress symptoms of mental disorder, but these drugs also had their own side effects. The drugs
of the typical antipsychotic class were although effective on the positive symptoms of dementia, schizophrenia and Alzheimer’s disease,
but they also caused certain side effects such as sedation, anti-cholinergic toxicity, glaucoma, cerebrovascular events such as stroke, and
extrapyramidal symptoms including Parkinsonism and dystonia [8]. These side effects are more common in the elderly population as this
population is more susceptible to these drugs. The typical antipsychotics were then followed by the advent of atypical antipsychotics to
increase efficacy in controlling negative symptoms of dementia and better manage the extrapyramidal symptoms that the typical antipsy-
chotics induced [9]. The first atypical antipsychotic to gain FDA approval was clozapine in 1989. Other antipsychotics followed in the fol-
lowing years: risperidone (1993), olanzapine (1996), quetiapine (1997), ziprasidone (2001), and aripiprazole (2002) [10]. These drugs
were capable of providing lower risks to motor adverse effects and improved tolerability and better efficacy than the typical counterparts.

The various typical and atypical antipsychotics with their starting doses and maintenance doses are mentioned in table 1.

Antipsychotic | Type of Antipsychotic | Starting Dose (mg/day) | Maintenance Dose (mg/day)
Haloperidol Typical 0.25-0.5 1-35
Thioridazine Typical 10-25 50-100

Clozapine Atypical 6.25-12.5 50-100
Risperidone Atypical 0.25-0.5 1-25
Olanzapine Atypical 1-5 5-15
Quetiapine Atypical 12.5-25 75-125

Table 1: Usual recommended doses of common antipsychotic drugs for elderly patients.

The atypical antipsychotics were also used for a wider variety of indications, especially in those patients who were more susceptible
to motor side effects while using typical agents. It has been noted that the highest number of prescriptions related to neurological disor-
ders in elderly patients are for behavioral disturbances associated with dementia [11]. These drugs then became the means for treating
symptoms of dementia as well as other psychotic disorders; however, these drugs were also not free from controversy. Many researchers
reported adverse events related to atypical antipsychotics use in elderly patients suffering from dementia [8,12]. In elderly patients, the
use of typical antipsychotics have demonstrated increased risk of mortality, which is 1.5 - 1.7 times higher when compared to patients
receiving no medication [13]. Keeping in regard this increased risk of adverse events related to cerebrovascular events, the FDA has is-
sued the companies the directive to use a black box warning notifying the patients and caregivers about the risks that these antipsychotics
present to the patients, apart from the positives and benefits that these drugs confer among the patients suffering from various forms of
dementia [9]. In case of atypical antipsychotics, the risk is also 2 - 3 folds in terms of cerebrovascular events (CVAE), which leads the drugs

to have an absolute risk of approximately 1% in patients suffering from dementia and other forms of neurological disorders [8].
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The aim of the study is to observe the risk of cerebrovascular events associated with the use of atypical and typical antipsychotics, in

elderly patients suffering from dementia, as reported by the clinical trial studies. Apart from this, the objectives of the study are:

¢ To understand the clinical use of antipsychotics to assess their needs and use in patients with dementia.

e To assess the risks and benefits of the treatment provided by typical and atypical antipsychotics in patients suffering from de-

mentia.

Methodology

Research Design

The present paper is a systematic review of studies involving randomized controlled trials, carried out to assess the impact of anti-
psychotics in the elderly patients suffering from dementia. Thus, this study was conducted and research papers of randomized control
trials were filtered from other research results by following the guidelines set by the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement [14]. The search was done through PubMed, Medline, Google Scholar and EMBASE to search for
relevant studies of antipsychotic use in dementia. Also, studies were extracted after reviewing abstracts and full text articles related to
antipsychotic use in dementia, and the extracted citations were processed through the same guidelines of PRISMA before including them

into the study.

Inclusion and Exclusion Criteria
Inclusion criteria
e  Studiesreporting randomized control trials, where the patients were treated with either typical or atypical antipsychotics or both
for assessment of their efficacy and tolerability.
e  Studies including patients suffering from one or other forms of dementia only.

e Studies assessing the side effects of antipsychotics related to cerebrovascular events, among other events discussed after assess-

ment of the drug efficacy and tolerability.

e  Studies that are written in English, or have official English translations available were included in the study.

Exclusion criteria
e Studies pertaining to other research designs such as cohort studies, case-control study, cross-sectional study, or case reports
series.

¢  Studies including patients suffering from other mental illnesses such as Schizophrenia, bipolar disorder, anxiety disorder, among

others.

e  Studies reporting that have only qualitative assessment of efficacy of antipsychotics.

Study Selection

The study selection was done by searching research papers of various journals through search of different electronic databases, such
as PubMed, Cochrane Review Library, EMBASE and PubMed Central by using different keywords such as ‘antipsychotics’, ‘dementia’,
‘elderly’, "typical antipsychotics’, ‘atypical antipsychotics’, ‘psychosis’, ‘risks’, ‘benefit’, ‘behavioral disorders’, and ‘adverse cerebrovascular

events’.

Citation: Mudasar Hassan and Afshan Jafri. “Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic
Review”. EC Neurology 7.6 (2017): 250-262.



Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic Review

253

Individual Keywords Combined Keywords

Antipsychotics Risks typical antipsychotics

Dementia Risks atypical antipsychotics

Elderly Benefits typical antipsychotics

Typical antipsychotics Benefits atypical antipsychotics

Atypical antipsychotics Benefits atypical antipsychotics dementia elderly

Adverse cerebrovascular events | Risks atypical antipsychotics dementia elderly
Benefits typical antipsychotics dementia elderly

Risks typical antipsychotics dementia elderly

Adverse cerebrovascular events antipsychotics dementia

Table 2: Keywords used for performing database search.

The duplicates gained through various searches were removed. Once the records with unique titles were left the studies were again
filtered as to exclude studies such as cohort studies or non-pharmacological intervention, journal articles were also excluded. The remain-

ing full-text articles were evaluated by the researchers for further progression of the study.

Total number of records retrieved
after database search = 42067

A 4

Records left after removal of
duplicates = 28510

v

Records left after screening titles =
13557

Records left after screening
abstracts = 7210

No. of full text articles assessed for
eligibility =40

Number of records

» excluded after screening
for inclusion and
exclusion criteria = 32

h 4

No. of records included in
Systematic review = 8

Figure 1: Prisma Flow Diagram for the Study.
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Data Extraction

The data needed for the study was extracted from the collected research papers as per the relevance of the material. The data pertain-
ing to patient demographics, the antipsychotic type and names of the antipsychotics, the mean dose of the drug, the evaluation criteria,
the efficacy results, and the side effects was extracted. The data extracted was then analyzed through content and critical analysis to create
an analytical assessment of the effect of antipsychotic use on the mental health and overall health of the patients. The study also, through

this analysis, identified the instances and severity of the side effects in patients enrolled in various studies.

Systematic Review Analysis
Search Results

8 randomized control trials were finally selected for this study, and all included elderly patients suffering from Dementia. To sum-
marize, 5 trials [3-6,15-17] enrolled patients diagnosed with Dementia of the Alzheimer’s type, 5 trials enrolled patients diagnosed with
Alzheimer’s disease [16,18-21] with psychosis and/or aggravated and agitated behavior, 5 trials enrolled patients of vascular dementia,

and 5 trials enrolled patients with mixed dementia [3,4,17,21-23].

All trials enrolled a total of 3135 elderly patients, with mean age 80.4 years, with 2179 females, while the total number of men enrolled
in these trials was 956. The trials duration ranged from 3 weeks to 36 weeks, with 1933 patients on drug treatment arm and 1201 on pla-
cebo treatment arm. The main objective of all the trials was to assess the safety and efficacy of the use of typical or atypical antipsychotics,
in comparison to placebo or an active comparator, where the outcome measures varied from change in psychiatric and behavioral symp-
toms to functional abilities to quality of life to even mortality. The side effects that were assessed in the trials included extrapyramidal
symptoms, cerebrovascular events such as stroke and death, somnolence, and gait disturbances. The results of the study search conducted

by the researcher are tabulated in the systemic review table in the following section.

Systematic Review

Author (Year); Country Trial Duration | Total number | No. of Patients in Type of drugs administered
of patients treatment arm
Deberdt.,, et al. (2005); USA 10 weeks 494 Olanzapine = 204 Atypical
Risperidone = 196
Placebo = 94
(Brodaty, et al.., 2003); Australia | 12 weeks 301 Risperidone = 149 Atypical
Placebo = 152
(Katz, et al..,, 1999); USA 12 weeks 625 Risperidone = 312 Atypical
Placebo =312
(Mintzer, et al.., 2006); USA 8 weeks 473 Risperidone = 235 Atypical
Placebo =238
Mintzer, et al. (2007); USA 10 weeks 487 Aripiprazole = 366 Atypical
Placebo =121
Ballard., et al. 2008 12months 165 Active treatment = 83 | Atypical = Risperidone
Placebo = 82 Typical = Chlorpromazine,
haloperidol, trifluoperazine
Allain,, et al. (1999); France 3 weeks 306 Active treatment = 203 | Atypical = Tiapride
Placebo =103 Typical = Haloperidol
Tariot, et al. (2006); USA 10 weeks 284 Quetiapine =91 Atypical = Quetiapine
Haloperidol = 94 Typical = Haloperidol
Placebo =99

Table 3: Characteristics of studies included in the systematic review.
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Author Patient Demographics
(Year);
Country
Age Mean Dosage Females/ Type of dementia
of drug: Males Alzheimer Vascular Mixed
Deberdt., | Olanzapine =77.9 (7.7) Olanzap- Olanzapine Olanzap- Olanzapine = 11 | Olanzapine = 35
etal Risperidone = 78 (6.9) ine = 2.5 = 141/63 ine = 158 Risperidone =11 | Risperidone =19
(2005); mg-10 mg/day | Risperidone Risperi- Placebo = 6 Placebo =10
USA Placebo =79.8 (7.2) Risperidone = =123/73 done =166
0.5 Placebo = Placebo = 78
mg-2 mg/day 60/34
(Bro- Risperidone = 83.2 (0.51) | Risperidone = Risperidone Risperi- Risperidone = 44 Risperidone =
daty, et Placebo = 82.7 (0.64) 0.95 mg/day = 109/44 done =87 Placebo = 44 22 Placebo =19
al. 2003); Placebo = Placebo =93
Australia 113/43
(Katz., et 82.7 years 0.5 - 2mg/day 423/201 469 94 75
al. 1999);
USA
(Mintzer,, | Risperidone = 83.4 (7.2) | Risperidone = Risperidone Risperi- Risperidone = 31
etal Placebo = 83.2 (7.38) 1.03 (0.24) =183/52 done =204 Placebo = 25
2006); Placebo = Placebo =213
USA 181/57
Mintzer., Aripiprazole (2 mg/ Aripiprazole = Aripiprazole Alzheimer’s Disease
etal. day)= 83 (62-95) 2;5&10 mg/day (2mg/day)
(2007); Aripiprazole (5 mg/ = 81/19
USA day) = 82.4 (60-97) Aripiprazole
Aripiprazole (10 mg/day) (5mg/day)
= 82.3(56-94) =76/24
Aripiprazole
Placebo = 82.2 (56-96) (10mg/day)
= 76/24
Placebo =
82.2 (56-96) =
82/18
Ballard., Active treatment = 84.8 Risperidone = Active treat- Alzheimer’s Disease
etal. (7.0) 0.5-1mg/day | ment= 64/19
2008 Chlorproma- Placebo =
Placebo = 84.9 (6.1) zine =12.5 62/20
- 25 mg/day
Haloperidol
= 0.75-15
mg/day
Trifluoperazine
=0.5 -1 mg/day
Allain., Tiapride =80.3 7.6 Tiapride = Tiapride Alzheimer’s Disease
etal. Haloperidol = 79.9+7.9 | 175.45 +44.70 = 63/39
(1999); Placebo =78.6 + 7.3 Haloperidol = Haloperi-
France 3.53 + 1.05 dol = 63/38
Placebo =
71/32
Tariot.,, | Quetiapine =81.92 (6.85) | Quetiapine = 91 Quetiapine Alzheimer’s Disease
etal. Haloperidol = 83.55 Haloperi- =66/25
(2006); (6.05) dol =94 Haloperidol
USA Placebo = 99 =63/91
Placebo = 83.93 (6.66) Placebo =
79/20

Table 4: Patient characteristics of the studies included in the systematic review.

Author (Year ); MMSE scores Adverse events Adverse events of special focus
Country
Baseline Final/Change Cerebrovascular Mortality
events
Deberdt,, et al. 14.4(5.6) Olanzapine = 14 Somnolence, agitation, Olanzapine = Olanzapine =
(2005); USA (5.4) Ris- confusion, accidental injury, 2.5% Ris- 29%  Ris-
peridone = 14.7 (5.5) | hallucinations, abnormal gait, | peridone = 2% peridone = 2%
Placebo = 15.2 (6.2) urinary incontinence, delu- Placebo = 0% Placebo = 1.1%
sions, nervousness, asthenia,
hostility, insomnia, anorexia,
dizziness, peripheral edema,
weight gain, flu, dyspnea
(Brodaty, et al.., Risperidone No change Somnolence, agitation, Risperidone = 6 Risperidone = 6
2003); Australia | = 5.14 (0.45) confusion, accidental injury, Placebo = 10
Placebo = hallucinations, abnormal gait,
5.78 (0.46) urinary incontinence, delu-
sions, nervousness
(Katz., et al.., Extrapyramidal symptoms, CVAE reported
1999); USA somnolence, and mild periph-
eral edema
(Mintzer,, et al.., Risperidone Risperidone = 4 Risperidone =9
2006); USA =13.2 (4.93) Placebo =1 Placebo =6
Placebo =
13.2 (5.01)
Mintzer, et al. Aripiprazole | Aripiprazole (2 mg/ Somnolence, agitation, Aripiprazole (2 Aripiprazole (2
(2007); USA (2 mg/day) day) =- 0.3 (6.2) confusion, accidental injury, mg/day) = 1 mg/day) = 4
=12.2(8.0) | Aripiprazole (5 mg/ | hallucinations, abnormal gait, | Aripiprazole (5 Aripiprazole (5
Aripiprazole day) = -1.6 (7.0 urinary incontinence, delu- mg/day) = 2 mg/day) = 3
(5 mg/day) ) Ar- | sions, nervousness, asthenia, | Aripiprazole (10 | Aripiprazole (10
= 12.4(8.2) | ipiprazole (10 mg/ | hostility, insomnia, anorexia, mg/day) = 4 mg/day) =8
Aripiprazole day) =-1.0 (7.4) dizziness, peripheral edema, Placebo =0 Placebo =3
(10 mg/day) | Placebo=-0.9 (6.2) weight gain, flu, dyspnea,
= 13(8.0) ecchymosis, rash, back pain,
Placebo = abdominal pain, confusion,
11.7 (8.2) infection
Ballard,, et al. Mortality No significant Increase in
2008 cerebrovascular mortality over
events the 12 months of
trial, with 5-8%
greater increase
in patients receiv-
ing antipsychotics
than those receiv-
ing placebo.
Allain., et al. Impaired concentration, As- No significant Placebo = 4
(1999); France thenia, Sleepiness, Amnesia, cerebrovascular Tiapride = 1
Nervousness, Somnolence, events Haloperidol = 1
Sleep decreased, Indifference,
Dystonia, Muscle rigidity, Hy-
pokinesia, autonomic events
Tariot., et al. Quetiapine = Quetiapine =-1.58 Somnolence, Infection, Rash, Quetiapine = 2 Haloperidol = 2
(2006); USA 12.40 (5.09) (2.98) Pain, Vomiting, Agitation, Uri-
Haloperidol = nary tract infection, Agitation, | Haloperidol =1
12.73 (5.60) | Haloperidol=-1.06 | Fever, Pharyngitis, Abnormal
Placebo = (4.26) Placebo | gait, Accidental injuries, Falls Placebo =1
13.15 (5.44) =-0.90 (4.42)

Table 5: Treatment outcomes as reported in the studies included in the systematic review.

Systematic Analysis

The systematic analysis of the literature led to the following findings presented in the form of distinct themes as below.

Typical Vs. Atypical Antipsychotics: Comparison of Risks and Benefits between Two Classes

The second generation, atypical antipsychotics have over the time become preferred pharmacological approach for the treatment of
dementia, in elderly patients [24]. A comparative analysis of the risks and benefits associated with the two classes of drugs shows that the
atypical antipsychotics have comparable efficacy concerning the typical antipsychotics. However, they are characterized with decreased
incidences of side effects and adverse events, hence preferred for use in patients with dementia [25]. Allain., et al. [18] illustrated upon the

same by conducting a randomized, double blind trial to assess and compare the efficacy of haloperidol, a typical antipsychotic drug, with
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Tiapride, atypical antipsychotic, with placebo treatment. The findings from the trial showed no significant difference between the efficacy

profiles of the two active drugs, and statistical superiority of both the drugs over the placebo arm was observed.

None of the drugs showed any adverse effects with respect to the cognitive function of the patients, however the numbers of adverse
events in Tiapride group (62 patients, 61%, 212 events) were found to be smaller in comparison to the haloperidol group of patients (77
patients, 76%, 305 events). The haloperidol treatment exhibited the highest number of adverse events, with the placebo arm reporting
234 adverse events in 67% of the patients. Although, there was no significant difference in the occurrence of side effects between the two
drugs, Tiapride showed better safety profile. The patients tolerated both the drugs in a similar fashion, and showed comparatively lesser
extrapyramidal symptoms as compared to the placebo group. The high occurrence of side effects associated with the administration of
Haloperidol, in comparison with Risperidone and placebo arms has also been reported by other authors. 80% of the patients who were
administered haloperidol reported adverse events, followed by 76.5% and 72.8% in risperidone and placebo arms respectively. They also

reported significant improvement with risperidone in comparison to haloperidol [26].

The typical antipsychotics such as Haloperidol have been identified to cause distressing side effects such as akathisia, neuroleptic
malignant syndrome, dystonic reaction, motor restlessness, and thereby aggravate the behavioral disturbances. Hence, the typical anti-
psychotics are not preferred for treating elderly with dementia [27]. The trial conducted by Tariot., et al. [28] compared the efficacy of
haloperidol with Quetiapine, assessing the efficacy and safety of the two drugs concerning the psychotic symptoms presented by the pa-
tients. The Quetiapine, haloperidol and placebo arms showed no significant differences concerning CGI-S and LOCF scores, whereas BPRS

scores for treatment with active drugs showed significant reduction from placebo.

Here also, the efficacy profiles were not significantly different from each other, and a similar trend of the high degree of side effects
with haloperidol was observed. The patients treated with haloperidol were found to have worst functional outcomes, and showed higher
tendencies of developing anergia with none of the active agents were found to bring relief in the psychotic symptoms. However, the evi-
dence from the clinical trials are yet to explicitly address the benefits that are associated with atypical drugs, and the present studies were
able to assess was that atypical antipsychotics were less likely to cause adverse events as compared to typical antipsychotics; otherwise,
there are no other benefits that are associated with atypical drugs. Also, typical drugs are less expensive and have fewer chances of caus-

ing anti-cholinergic, hypotensive, metabolic side effects such, when these are compared to some individual atypical agents.

The lack of randomized drug-controlled trials that and long term follow up studies, present a lack of evidence to assess the effective-
ness of these drugs [12]. Also, it has been noted that the available data lacks consistency, the placebo arm has comparable results, and
the patients are kept on treatment regimen even in the absence of any benefits from the drug, which does not lead to apt assessment of
effectiveness profile [29]. There have been very less studies that compare typical and atypical antipsychotics [17]. Out of the studies that
do compare typical and atypical antipsychotics, there is only one study that provides results that atypical antipsychotics are better in

efficacy than typical antipsychotics, rest all have proved that there is no significant difference in efficacy between the two classes [3,4].

Benefits of Antipsychotics in Dementia

The symptoms of dementia could be divided psychosis and aggression, or agitation and other behavioral disturbances. The symptom-
atic antipsychotic treatments have been studied by many researchers through clinical studies. The randomized controlled study results
have over the time shown atypical antipsychotics to be effective in treating the psychotic symptoms of dementia Alzheimer’s type [30,31].
One such study conducted by Brodaty.,, et al. [15] followed a randomized, double-blinded fashion, to study the efficacy of risperidone for
treating aggression, psychosis, and agitation in elderly dementia patients. The result of this study showed that there was a significant
difference in the CMAI total aggression score, which provided insight that there was a significant reduction in the aggressive behavior of
dementia patients who were in the risperidone group, as compared to placebo. The BEHAVE-AD showed decreased psychotic symptoms,

where the CGI-S scales are showing increased improvement of the symptoms of the risperidone group with the placebo group.
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Another study conducted by Katz., et al. [19] was aimed at assessing the efficacy and safety of risperidone in institutionalized patients
diagnosed with dementia, reporting results regarding BEHAVE-AD. The scores indicated a significant difference between patients of ris-
peridone arm, and placebo group, indicating that risperidone was effective in controlling psychotic and behavioral symptoms. However,
the findings of clinical trials conducted by [23] reported insignificant improvements in the BEHAVE-AD score within the risperidone and
placebo treatment arms. The trial assessed that there were no significant differences between risperidone and placebo in terms of ef-
ficacy. It was a unique finding in itself as previous studies had provided ample evidence of superior efficacy of risperidone in managing

psychotic symptoms related to dementia.

The MMSE scores were found to show significant differences, with the risperidone treatment showing improvement over placebo.
The trial also proved the tolerability and safety of risperidone as there was no increase in falls and agitation, and the tolerability of the
drug was comparable to the set FDA standards for atypical antipsychotics. It has also been reported that risperidone might prove to be
more efficacious in individuals suffering from severe baseline aggression with respect to those suffering from mild to moderate forms
of the disease [32]. Such a finding, supported with additional evidences might help in optimization of suitable drug dosage. Deberdt., et
al. [33] in a 10 week double blind flexible dose treatment, involving the comparison between risperidone, Olanzapine and placebo arms,
reflected upon the same in their findings. Upon examining the NPI scores for subset of patients exhibiting moderate to severe agitation
the Olanzapine treatment was found to have significant improvement with respect to risperidone. However, no significant improvement

was observed in comparison to the placebo group.

The clinical benefits of another atypical antipsychotic, Aripiprazole, were assessed by Mintzer,, et al. [34] in a double-blind, multicenter
study. The study results reported the efficacy of Aripiprazole in providing relief from psychosis, with most significant improvements at
a dosage of 10mg/day. Besides improvement in psychosis, 10 mg/day dosage was also found to be successful in providing relief from
suspicious and hallucinatory behavior, and agitation. The various randomized, placebo-controlled trials of antipsychotics have provided
results that show these drugs to be effective on patients with dementia and Alzheimer’s disease. However, the trials have also provided
insight that these drugs have positive effects with significant benefits on aggression and BPSD for a period of 6 - 12 weeks, after which
the benefits do not remain significant as compared to placebo. The trials have also shed light that these antipsychotics provide benefit
to patients at low doses, and high doses are not significantly beneficial, rather lead to increased risk of side effects and adverse events,

including cerebrovascular events [26].

Risks Presented by Typical and Atypical Design

The use of antipsychotics agents in dementia patients, whether typical or atypical, have been associated with the occurrence of ad-
verse events, which in many cases, offsets the benefits provided by these drugs. The first time the risks of antipsychotics, while being pre-
scribed to treat BPSDs, was seen by the Canadian Health Regulatory Agency in 2002 [9]. The agency was concerned about the association
of an antipsychotic, risperidone, with cerebrovascular adverse events (CVAEs). The adverse event was seen in elderly patients’ clinical
trials, and other agencies such as Food and Drug Administration (FDA) and European Agency for the Evaluation of Medicinal Products
(EMEA) have also had their concerns. FDA had also published warnings and instructed for the change of prescribing information for
risperidone [35], while EMEA issued a public advisory related to the increased risk of CVAEs as well as mortality when being prescribed
with antipsychotics [10]. Additionally, the UK’s Committee on Safety of Medicines (CSM) also advised against the use of risperidone and

Olanzapine for the treatment of BPSD as there was evidence relating to increased risk of strokes [7].

The cerebrovascular adverse events have been shown to pose a twofold risk in elderly patients being administered conventional and
atypical antipsychotics [36]. The studies have shown the occurrence of such events to be higher in users of atypical antipsychotics than
the non-users, even resulting in mortality [37,38]. The typical antipsychotics have also been shown to exhibit equally or even powerful
cerebrovascular adverse events [39,40]. However, the conclusions pertaining to the adverse events for conventional drugs could only be
drawn from prospective, and cohort studies, due to a lack of randomized control trials for the same. All the studies included in the system-

atic review reported the occurrence of extrapyramidal side effects, and serious adverse events such as cerebrovascular adverse events.
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Deberdt,, et al. [33] in their study reported the occurrence adverse cerebrovascular events in 2.5% of Olanzapine population, 2% of
risperidone population, whereas no such events were observed in patients being administered placebo. As opposed to higher occurrence
adverse cerebrovascular events in Olanzapine, the extrapyramidal side effects showed higher incidences with risperidone. With respect to
the incidence of serious adverse events Brodaty, et al. [15] reported the occurrence of the same in at least 1 patient in each of the placebo
and risperidone treatment groups. Also, 15 patients in the placebo group, and 28 patients in risperidone group suffered from life threat-
ening events, whereas only 6 patients in the risperidone treatment arm were found to exhibit cerebrovascular adverse events. Out of the
patients treated in risperidone group, 6 patients suffered from cerebrovascular events, in which 5 suffered from stroke and 1 suffered

from a transient ischemic attack (TIA).

Four patients from the risperidone arm and 1 patient from the placebo arm suffered from cerebrovascular events in the trials con-
ducted by Mintzer, et al [23]. Out of 4 patients, 1 suffered from stroke and 3 suffered from transient ischemic attack, whereas the placebo
patient suffered from stroke. Other side effects included somnolence, UTI, hematoma, fall and injury and agitation. 2 patients also died
from the risperidone group, while there were no deaths reported from the placebo arm of the clinical trial. Thus, this study was also not

able to provide any positive evidence for risperidone against the potential risks it provided in comparison to the benefits.

Schneider, Dagerman, and Insel [4] conducted a study to assess the advantages and risks of antipsychotic use in dementia patients
of the age of around 77 years. The randomized control trial assessed male and female patients of dementia and Alzheimer’s disease on
risperidone, Olanzapine, and Quetiapine as compared to placebo. The results of the trial aimed at assessing the time of discontinuation to
understand the level of tolerability patients had for antipsychotics. The time of discontinuation showed no significant differences among
the three antipsychotics tested (5.3 weeks Quetiapine, 8.1 weeks Olanzapine). In terms of severe adverse events, 2 patients from risperi-
done group suffered from cerebrovascular events and ischemic attack, and 1 from each other group suffered the same. In terms of death,
3 patients each from Quetiapine and placebo group died and 1 patient each died in the risperidone and Olanzapine group. In terms of
moderate adverse events, the study noted gait disturbance, sedation, somnolence, headaches, extrapyramidal symptoms, depression, and
fatigue, among others in all arms of the clinical trial. The study thus concluded that there were no significant advantages of antipsychotics
over placebo in terms of risk vs. benefits, and that the use of antipsychotics did not significantly improve the quality of life of dementia

patients as compared to patients who were on placebo.

Mintzer, et al. [34] reported the occurrence of cerebrovascular with respect to different dosages of Aripiprazole, and the highest dos-
age of drug (10 mg/day) was found to be associated with highest incidences of cerebrovascular adverse events (n = 4). At a dose of 2 mg/
day, 1 incidence and 5 mg/day, 2 incidences of adverse events including cerebrovascular accident, cerebral ischemia, intra-cerebral hem-
orrhage and facial paralysis were observed. Tariot., et al. [28] conducted clinical trial to assess the relative efficacy, safety, and tolerability
of Quetiapine, haloperidol and placebo arms. The rate of accidental injuries was found to be highest and similar in all the three treatment
arms (41% - 46%), whereas somnolence occurred at the highest rate in haloperidol (36.2%). The serious adverse events were observed
in all the three arms (10 Quetiapine; 15 haloperidol; 12 Placebo), with highest incidences in haloperidol. Also, 4 patients suffered non-
serious cerebrovascular events (2 Quetiapine; 1 Haloperidol, 1 Placebo).

Mortality Caused by Antipsychotic Treatment

The antipsychotics are mainly prescribed for schizophrenia and bipolar disorder, but these drugs are also widely used off-label for
treating BPSD in elderly patients suffering from Dementia [11]. However in 2005, the FDA, on the basis of 17 randomized controlled trials
assessed that the adverse events associated with these drugs far outweighed the benefits in dementia patients, and the drugs also posed
great risk on mortality when compared with placebo [41]. The agency thus asked the manufacturers of antipsychotics to add a ‘black box’
warning with the prescribing information so that the patients were adequately warned [13]. The Dementia Antipsychotic Withdrawal
trial (DART-AD) conducted by Ballard., et al. [42] compared the adverse events related to typical (Thioridazine, Chlorpromazine, Haloperi-

dol, Trifluoperazine) and atypical (Risperidone) antipsychotics in terms of mortality assessment.
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The results of the trial showed a reduction in the survival rate in the group of patients receiving antipsychotic treatment as compared
to the placebo group. The probability of survival in the antipsychotic treatment arm at the end of 12 month period was 70%, while the
placebo group showed 77% of survival probability. The study also assessed the Kaplan-Meier estimates of mortality, which indicated
that the subjects receiving active treatment (Hazard ratio = 0.58) suffered from significantly high risk of mortality as compared to those
allocated to placebo. The researchers attributed cerebrovascular adverse events to be the probable cause of deaths. However, this claim
could not be validated as the sample was very small and the cause of death on the death certificate is disputable. Also, none of the two
types of antipsychotic exhibited significant difference in mortality rates, indicating the lack of ability of any particular class in reducing

the incidences of mortality among patients with dementia and Alzheimer’s disease.

Deberdt,, et al. [33] in their trial recorded a higher rate of mortality in patients receiving olanzapine (2.9%), followed by those receiv-
ing risperidone (2%). The patients not receiving any active treatment (placebo) were found to have the minimal rate mortality, that is,
1.1%. The researchers reported the factors of age > 80 years, sedation, simultaneous use of benzodiazepine, and preexisting pulmonary
conditions such as pneumonia increasing patient’s susceptibility to mortality. Brodaty.,, et al. [15] reported 10 mortality events, with 4
death in the placebo groups and 6 in the risperidone group. They also reported pneumonia to be the most frequent cause of death, fol-

lowed by the stroke in the risperidone group. However, the deaths could not be associated with drug with complete certainty.

Mintzer, et al. (2006) reported 3.8% mortality rate in the risperidone group, and 2.5% in placebo group, with deaths occurring during
or 30 days post the cessation of the trial. The causes of deaths were cardiac arrests (2), sudden death (1), cerebrovascular accident (1),
aggravated dementia (2), myocardial infarction (1) and congestive heart failure (2) in the patients receiving active treatment whereas
the patients receiving place died due to pneumonia (3), sudden death (1), myocardial infarction (1) and arteriosclerosis (1). The dose
dependent mortality events were recorded by Mintzer., et al. [34] where the high dosage of aripiprazole drug resulted in highest number
of deaths (8). The dosage of 5 mg/day had comparable mortality incidents with respect to placebo. Tariot., et al. [28] also reported the
occurrence of mortality events only in the patients administered the typical antipsychotic haloperidol (2). Thus, the information form the
various randomized controlled trials have indicated towards the occurrence of mortality events, with higher incidences associated with

active treatment arms.

Conclusions and Discussions

The study assessed 8 randomized controlled trials of various typical and atypical antipsychotics on patients with dementia, Alzheim-
er’s disease, vascular dementia and mixed dementia. The trials mainly enrolled elderly people with the mean age ranging from 77 to 83,
and the majority of them were females. The results of various trials reported the efficacy, tolerability, and safety of these drugs. The ma-
jority of the trials found out that low doses of typical or atypical antipsychotics were helpful in maintaining the behavioral and psychotic
symptoms of the elderly, with increased doses being insignificant when compared to placebo. The studies also found out that there was
no significant difference between typical and atypical antipsychotics in treating the disease, and that the increased doses of these anti-
psychotics significantly increased side effects. Many studies included side effects related to cerebrovascular events, as well as ischemic
stroke. Some of the adverse events were very serious, leading to mortality. Other adverse events included somnolence, gait disturbance,
and agitation. This review study thus, concludes that no significant efficacy measures were seen by special administration of either typi-
cal or atypical antipsychotics. The increased administration of high doses of antipsychotics also led to severe to moderate side effects, as
compared to placebo. There is a need to assess the efficacy of these antipsychotics in a vast population sample for a longer duration to

realize the actual efficacy and tolerability of these drugs.

Bibliography

1. Alzheimer’s Association. “Alzheimer’s Disease Facts And Figures Includes a Special Report on the Personal Financial Impact of Al-
zheimer’s on Families”. Alzheimer’s and Dementia 12.4 (2016): 84.

Citation: Mudasar Hassan and Afshan Jafri. “Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic
Review”. EC Neurology 7.6 (2017): 250-262.


https://www.ncbi.nlm.nih.gov/pubmed/27570871
https://www.ncbi.nlm.nih.gov/pubmed/27570871

Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic Review

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

260

Laatikainen T, et al. “Explaining the Decline in Coronary Heart Disease Mortality in Finland between 1982 and 1997”. American Jour-
nal of Epidemiology 162.8 (2005): 764-773.

Schneider LS., et al. “Effectiveness of Atypical Antipsychotic Drugs in Patients with Alzheimer’s Disease”. New England Journal of
Medicine 355.15 (2006): 1525-1538.

Schneider LS., et al. “Efficacy and Adverse Effects of Atypical Antipsychotics for Dementia: Meta-analysis of Randomized, Placebo-
Controlled Trials”. The American Journal of Geriatric Psychiatry 14.3 (2006): 191-210.

Ballard C and Howard R. “Neuroleptic drugs in dementia: benefits and harm”. Nature Reviews Neuroscience 7.6 (2006): 492-500.

Ballard CG., et al. “Atypical antipsychotics for aggression and psychosis in Alzheimer’s disease”. In C. G. Ballard, ed. Cochrane Database
of Systematic Reviews. Chichester, UK: John Wiley and Sons, Ltd (2006): CD003476.

Wang F, et al. “Drug Therapy for Behavioral and Psychological Symptoms of Dementia”. Current Neuropharmacology 14.4 (2016):
307-313.

Kales HC, et al. “Risk of Mortality Among Individual Antipsychotics in Patients With Dementia”. American Journal of Psychiatry 169.1
(2012): 71-79.

Steinberg M and Lyketsos CG. “Atypical antipsychotic use in patients with dementia: managing safety concerns”. The American Journal
of Psychiatry 169.9 (2012): 900-906.

Wang PS,, et al. “Risk of Death in Elderly Users of Conventional vs. Atypical Antipsychotic Medications”. The New England Journal of
Medicine 353.22 (2005): 2335-2341.

Correll CU,, et al. “Effects of antipsychotics, antidepressants and mood stabilizers on risk for physical diseases in people with schizo-
phrenia, depression and bipolar disorder”. World psychiatry: Official Journal of the World Psychiatric Association (WPA) 14.2 (2015):
119-136.

Hulshof TA,, et al. “The Mortality Risk of Conventional Antipsychotics in Elderly Patients: A Systematic Review and Meta-analysis of
Randomized Placebo-Controlled Trials”. Journal of the American Medical Directors Association 16.10 (2015): 817-824.

Carnahan RM. “Challenges in Estimating Mortality Risk From Antipsychotics in People With Alzheimer’s Disease”. American Journal
of Psychiatry 171.2 (2014): 227-227.

Shamseer L., et al. “Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and
explanation”. British Medical Journal 349 (2015): 7647.

Brodaty H., et al. “A randomized placebo-controlled trial of risperidone for the treatment of aggression, agitation, and psychosis of
dementia”. The Journal of Clinical Psychiatry 64.2 (2003): 134-143.

Sultzer DL, et al. “Clinical Symptom Responses to Atypical Antipsychotic Medications in Alzheimer’s Disease: Phase 1 Outcomes
From the CATIE-AD Effectiveness Trial”. American Journal of Psychiatry 165.7 (2008): 844-854.

Chan W, et al. “A double-blind randomised comparison of risperidone and haloperidol in the treatment of behavioural and psycho-
logical symptoms in Chinese dementia patients”. International Journal of Geriatric Psychiatry 16.12 (2001): 1156-1162.

Allain H,, et al. “Double blind study of tiapride versus haloperidol and placebo in agitation and aggressiveness in elderly patients with
cognitive impairment”. Psychopharmacology 148.4 (2000): 361-366.

Katz IR,, et al. “Comparison of risperidone and placebo for psychosis and behavioral disturbances associated with dementia: a ran-
domized, double-blind trial. Risperidone Study Group”. The Journal of Clinical Psychiatry 60.2 (1999): 107-115.

Citation: Mudasar Hassan and Afshan Jafri. “Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic
Review”. EC Neurology 7.6 (2017): 250-262.


https://www.ncbi.nlm.nih.gov/pubmed/16150890
https://www.ncbi.nlm.nih.gov/pubmed/16150890
https://www.ncbi.nlm.nih.gov/pubmed/17035647
https://www.ncbi.nlm.nih.gov/pubmed/17035647
https://www.ncbi.nlm.nih.gov/pubmed/16505124
https://www.ncbi.nlm.nih.gov/pubmed/16505124
https://www.ncbi.nlm.nih.gov/pubmed/16715057
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003476.pub2/full
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003476.pub2/full
https://www.ncbi.nlm.nih.gov/pubmed/26644152
https://www.ncbi.nlm.nih.gov/pubmed/26644152
https://www.ncbi.nlm.nih.gov/pubmed/22193526
https://www.ncbi.nlm.nih.gov/pubmed/22193526
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3516138/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3516138/
https://www.ncbi.nlm.nih.gov/pubmed/16319382
https://www.ncbi.nlm.nih.gov/pubmed/16319382
https://www.ncbi.nlm.nih.gov/pubmed/26043321
https://www.ncbi.nlm.nih.gov/pubmed/26043321
https://www.ncbi.nlm.nih.gov/pubmed/26043321
https://www.ncbi.nlm.nih.gov/pubmed/25933724
https://www.ncbi.nlm.nih.gov/pubmed/25933724
https://www.ncbi.nlm.nih.gov/pubmed/24500460
https://www.ncbi.nlm.nih.gov/pubmed/24500460
https://www.ncbi.nlm.nih.gov/pubmed/25555855
https://www.ncbi.nlm.nih.gov/pubmed/25555855
https://www.ncbi.nlm.nih.gov/pubmed/12633121
https://www.ncbi.nlm.nih.gov/pubmed/12633121
https://www.ncbi.nlm.nih.gov/pubmed/18519523
https://www.ncbi.nlm.nih.gov/pubmed/18519523
https://www.ncbi.nlm.nih.gov/labs/articles/11748775/
https://www.ncbi.nlm.nih.gov/labs/articles/11748775/
https://www.ncbi.nlm.nih.gov/pubmed/10928308
https://www.ncbi.nlm.nih.gov/pubmed/10928308
https://www.ncbi.nlm.nih.gov/pubmed/10084637
https://www.ncbi.nlm.nih.gov/pubmed/10084637

Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic Review

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

261

Schneider LS., et al. “Risk of Death With Atypical Antipsychotic Drug Treatment for Dementia”. Journal of the American Medical As-
sociation 294.15 (2005): 1934-1943.

De Deyn PP, et al. “Olanzapine versus placebo in the treatment of psychosis with or without associated behavioral disturbances in
patients with Alzheimer’s disease”. International Journal of Geriatric Psychiatry 19.2 (2004): 115-126.

Street JS., et al. “Olanzapine treatment of psychotic and behavioral symptoms in patients with Alzheimer disease in nursing care
facilities: a double-blind, randomized, placebo-controlled trial. The HGEU Study Group”. Archives of General Psychiatry 57.10 (2000):
968-976.

Mintzer ]., et al. “Risperidone in the Treatment of Psychosis of Alzheimer Disease: Results From a Prospective Clinical Trial”. The
American Journal of Geriatric Psychiatry 14.3 (2006): 280-291.

Gurevich A, et al. “Are atypical antipsychotics safer than typical antipsychotics for treating behavioral and psychological symptoms
of dementia?” Journal of Nutrition, Health and Aging 16.6 (2012): 557-561.

Frankish H and Horton R. “Prevention and management of dementia: a priority for public health”. The Lancet (2017).

De Deyn P, et al. “A randomized trial of risperidone, placebo, and haloperidol for behavioral symptoms of dementia”. Neurology 53.5
(1999): 946-946.

Maguire GA. “Impact of antipsychotics on geriatric patients: efficacy, dosing, and compliance”. Primary Care Companion to the Journal
of Clinical Psychiatry 2.5 (2000): 165-172.

Tariot PN, et al. “Quetiapine treatment of psychosis associated With Dementia: A double-blind, randomized, placebo-controlled clini-
cal trial”. The American Journal of Geriatric Psychiatry 14.9 (2006): 767-776.

Devanand DP, et al. “The Antipsychotic Discontinuation in Alzheimer Disease Trial: Clinical Rationale and Study Design”. The Ameri-
can Journal of Geriatric Psychiatry 20.4 (2012): 362-373.

Ballard C and Waite ]. “The effectiveness of atypical antipsychotics for the treatment of aggression and psychosis in Alzheimer’s dis-
ease”. Cochrane Database of Systematic Reviews 1 (2006): CD003476.

Sink KM, et al. “Pharmacological treatment of neuropsychiatric symptoms of dementia: a review of the evidence”. Journal of the
American Medical Association 293.5 (2005): 596-608.

Katz R. “Atypical antipsychotics in people with dementia”. In Canadian Colloquium on Dementia. Ottawa (2005).

Deberdt WG,, et al. “Comparison of olanzapine and risperidone in the treatment of psychosis and associated behavioral disturbances
in patients with dementia”. The American Journal of Geriatric Psychiatry 13.8 (2005): 722-730.

Mintzer JE., et al. “Aripiprazole for the treatment of psychoses in institutionalized patients With alzheimer Dementia: A multicenter,
randomized, double-Blind, placebo-controlled assessment of three fixed doses”. The American Journal of Geriatric Psychiatry 15.11
(2007): 918-931.

Kuehn BM. “FDA warns antipsychotic drugs may be risky for elderly”. Journal of the American Medical Association 293.20 (2005):
2462.

Kleijer BC,, et al. “Risk of cerebrovascular events in elderly users of antipsychotics”. Journal of Psychopharmacology 23.8 (2009): 909-
914.

Percudani M,, et al. “Second-generation antipsychotics and risk of cerebrovascular accidents in the elderly”. Journal of Clinical Psy-
chopharmacology 25.5 (2005): 468-470.

Citation: Mudasar Hassan and Afshan Jafri. “Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic
Review”. EC Neurology 7.6 (2017): 250-262.


https://www.ncbi.nlm.nih.gov/pubmed/16234500
https://www.ncbi.nlm.nih.gov/pubmed/16234500
https://www.ncbi.nlm.nih.gov/pubmed/14758577
https://www.ncbi.nlm.nih.gov/pubmed/14758577
https://www.ncbi.nlm.nih.gov/pubmed/11015815
https://www.ncbi.nlm.nih.gov/pubmed/11015815
https://www.ncbi.nlm.nih.gov/pubmed/11015815
https://www.ncbi.nlm.nih.gov/pubmed/16505133
https://www.ncbi.nlm.nih.gov/pubmed/16505133
https://www.ncbi.nlm.nih.gov/pubmed/22659997
https://www.ncbi.nlm.nih.gov/pubmed/22659997
https://www.ncbi.nlm.nih.gov/pubmed/28735854
https://www.ncbi.nlm.nih.gov/pubmed/10496251
https://www.ncbi.nlm.nih.gov/pubmed/10496251
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC181134/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC181134/
https://www.ncbi.nlm.nih.gov/pubmed/16905684
https://www.ncbi.nlm.nih.gov/pubmed/16905684
https://www.ncbi.nlm.nih.gov/pubmed/21407047
https://www.ncbi.nlm.nih.gov/pubmed/21407047
https://www.ncbi.nlm.nih.gov/pubmed/16437455
https://www.ncbi.nlm.nih.gov/pubmed/16437455
https://www.ncbi.nlm.nih.gov/pubmed/15687315
https://www.ncbi.nlm.nih.gov/pubmed/15687315
https://www.ncbi.nlm.nih.gov/pubmed/16085789
https://www.ncbi.nlm.nih.gov/pubmed/16085789
https://www.ncbi.nlm.nih.gov/pubmed/17974864
https://www.ncbi.nlm.nih.gov/pubmed/17974864
https://www.ncbi.nlm.nih.gov/pubmed/17974864
https://www.ncbi.nlm.nih.gov/pubmed/15914734
https://www.ncbi.nlm.nih.gov/pubmed/15914734
https://www.ncbi.nlm.nih.gov/pubmed/18635700
https://www.ncbi.nlm.nih.gov/pubmed/18635700
https://www.ncbi.nlm.nih.gov/pubmed/16160623
https://www.ncbi.nlm.nih.gov/pubmed/16160623

Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic Review

38.

39.

40.

41.

42.

262

Kales HC,, et al. “Mortality risk in patients with dementia treated with antipsychotics versus other psychiatric medications”. American
Journal of Psychiatry 164.10 (2007): 1568-1567.

Herrmann N,, et al. “Atypical antipsychotics and risk of cerebrovascular accidents”. American Journal of Psychiatry 161.6 (2004):
1113-1115.

Layton D., et al. “Comparison of incidence rates of cerebrovascular accidents and transient ischaemic attacks in observational cohort
studies of patients prescribed risperidone, quetiapine or olanzapine in general practice in England including patients with dementia”.
Journal of Psychopharmacology 19.5 (2005): 473-482.

Tampi RR,, et al. “Antipsychotic use in dementia: a systematic review of benefits and risks from meta-analyses”. Therapeutic Advances
in Chronic Disease 7.5 (2016): 229-245.

Ballard C,, et al. “A Double-Blind Randomized Placebo-Controlled Withdrawal Trial Comparing Memantine and Antipsychotics for the
Long-Term Treatment of Function and Neuropsychiatric Symptoms in People With Alzheimer’s Disease (MAIN-AD)". Journal of the
American Medical Directors Association 16.4 (2015): 316-322.

Volume 7 Issue 6 September 2017
©All rights reserved by Mudasar Hassan and Afshan Jafri.

Citation: Mudasar Hassan and Afshan Jafri. “Risk of Cerebrovascular Events Associated with Antipsychotics in Dementia: A Systematic
Review”. EC Neurology 7.6 (2017): 250-262.


https://www.ncbi.nlm.nih.gov/pubmed/17898349
https://www.ncbi.nlm.nih.gov/pubmed/17898349
https://www.ncbi.nlm.nih.gov/pubmed/15169702
https://www.ncbi.nlm.nih.gov/pubmed/15169702
https://www.ncbi.nlm.nih.gov/pubmed/16166184
https://www.ncbi.nlm.nih.gov/pubmed/16166184
https://www.ncbi.nlm.nih.gov/pubmed/16166184
https://www.ncbi.nlm.nih.gov/pubmed/27583123
https://www.ncbi.nlm.nih.gov/pubmed/27583123
https://www.ncbi.nlm.nih.gov/pubmed/25523285
https://www.ncbi.nlm.nih.gov/pubmed/25523285
https://www.ncbi.nlm.nih.gov/pubmed/25523285

	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack

