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Objective: A recent meta-analysis has indi-
cated that, in patients with dementia, the use of
atypical antipsychotics is associated with an excess
mortality. Later observational studies have sug-
gested that conventional antipsychotics may pose
an even greater risk of death. None of these studies
could evaluate the risk associated with single anti-
psychotics nor could they provide any conclusive
evidence concerning the risk among nursing home
residents. We conducted a retrospective cohort
study to compare the risk of death associated
with atypical and conventional antipsychotics in
a large population of nursing home residents with
dementia.

Method: We identified 6,524 new users
of atypical antipsychotics and 3,205 new users
of conventional antipsychotics living in 1,581
Medicare- or Medicaid-certified nursing homes
in 5 US states during the years 1998-2000. The
outcome measure was all-cause mortality, which
was determined during 6-months of follow-up.

Results: After adjusting for potential con-
founders relative to users of atypicals, the rate
of death was increased for users of conventional
antipsychotics (hazard ratio [HR], 1.26; 95% CI,
1.13-1.42). Relative to risperidone, a higher rate of
death was documented for haloperidol (HR, 1.31;
95% CI, 1.13-1.53), phenothiazines (HR, 1.17; 95%
CI, 1.00-1.38) and other conventional medications
(HR, 1.32; 95% CI, 0.99-1.80). No atypical anti-
psychotic was associated with a differential risk
relative to risperidone.

Conclusions: Conventional antipsychotics
are associated with a higher risk of all-cause mor-
tality than atypical agents. It seems advisable that
they are not used in substitution for atypical anti-
psychotics among nursing home residents with
dementia even when short-term therapy is being
prescribed.
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Although there are only a limited number of small
clinical trials documenting the efficacy of atypical
antipsychotics for the treatment of behavioral and psycho-
logical symptoms of dementia (BPSD), clinical guidelines
have endorsed their utilization." Indeed, atypical antipsy-
chotics have rapidly been adopted as a standard of care for
BPSD,” and they have largely replaced the older conven-
tional antipsychotics.’

However, in April 2005, the US Food and Drug Adminis-
tration (FDA) reviewed 17 randomized clinical trials (RCTs)
involving risperidone, olanzapine, quetiapine, and aripip-
razole and issued a public health advisory to warn about
a 1.6-1.7 times higher risk of all-cause mortality relative
to placebo.” Yet, these RCTs were small, generally short in
duration, and had a very low event rate, and reliable esti-
mates of the mortality risk could be generated only when
data were combined in a meta-analysis.’

More recently, some observational studies®'’ have sug-
gested that conventional antipsychotics may pose an even
greater risk of death compared to atypical agents. Follow-
ing the evidence from such studies, the FDA has extended
to conventional agents the warning of a possible increased
risk of death associated with the use of these medications
in patients with dementia." Nonetheless, all of these studies
were done in outpatient users of antipsychotics based on
prescription databases and regardless of the indication for
use. Only 1 study® included patients with dementia, and this
study documented similar mortality risks for atypical and
conventional antipsychotics. Information about the com-
parative risk of death associated with antipsychotics among
nursing home residents with dementia is available only from
an analysis of the Ontario database.' In this study, there
was a 26% increased risk of death associated with con-
ventional relative to atypical antipsychotics but sensitivity
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¢ Conventional antipsychotics seem to be associated with a greater risk for death than
atypical agents when used in elderly patients with behavioral and psychological

symptoms of dementia (BPSD).

¢ Cardiovascular risk factors may mediate the excess mortality associated with
conventional antipsychotics among patients with BPSD.

¢ Nonpharmacologic interventions are the first-choice treatment for BPSD. The choice
of a specific pharmacologic treatment should take into account the current evidence on
efficacy and safety and the individual cardiovascular risk profile.

analyses revealed that an unmeasured confounder could
have eliminated the observed association. All of these stud-
ies considered the broad distinction in 2 separate classes of
antipsychotics without analyzing the individual risk of the
different medications."

Thus, to date, there is really no conclusive evidence about
the risk of death associated with atypical and conventional
antipsychotics among patients with dementia residing
in long-term care facilities, nor is there any information
about different individual ingredient safety profiles. This
is a very relevant issue since antipsychotic-use prevalence
is over 30% in US nursing homes, with a clearly increasing
trend." Also, there is evidence that the 2005 FDA report has
produced a shift toward an increased use of conventional
antipsychotics that are prescribed in substitution of atypical
agents."” Finally, especially among atypical antipsychotics,
there are clear differences in the receptor-binding profiles'
and extrapyramidal safety characteristics such that some
authors have indicated the need to overcome the misleading
dichotomy between atypical and conventional antipsy-
chotics and consider individual pharmacologic agents."”

We conducted a retrospective cohort study to compare
the risk of death associated with atypical and conventional
antipsychotics—as a class and also by ingredient—in a large
population of elderly patients with dementia living in nurs-
ing homes in the United States.

METHOD

The present observational study was conducted based on
the current standard methodological tools'® and is reported
based on the guidelines of the strengthening the report-
ing of observational studies in epidemiology (STROBE)
statement."”

Data Source

We used the Systematic Assessment of Geriatric drug
use via Epidemiology (SAGE) database, which contains
data from the Minimum Data Set (MDS).?**' The MDS is
a standardized, clinically-based instrument that collects
information on each resident’s demographic, function-
al, medical, psychological, and cognitive status. Each
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Medicare- or Medicaid-certified nursing home conducts an
MDS assessment of all residents upon admission and quar-
terly thereafter. Since 1998, the Center for Medicare and
Medicaid Services (CMS) maintains a centralized repository
of all MDS data, and these data are used for administrative
and research purposes. The SAGE database links MDS data
to Medicare enrollment files which contain information on
vital status.

Study Population

Data were collected in the 1,581 nursing homes of 5 US
States (Kansas, Maine, Mississippi, Ohio, and South Dakota)
between January 1, 1998, and December 31, 2000. Eligible
candidates were residents 65 years of age or above, with a
diagnosis of dementia (Alzheimer’s disease or other types of
dementia), who were new users of antipsychotics. Residents
with a concomitant diagnosis of dementia and schizophre-
nia were excluded from the study population.

Exposure Assessment

To identify new users of antipsychotics, we first identi-
fied residents for whom antipsychotic use on a regular basis
was documented in any MDS assessment during the study
period (n=61,781). We then selected the first assessment
reporting any antipsychotic use (index assessment). Resi-
dents were considered “new” users if the MDS assessment
prior to the index assessment documented no use of anti-
psychotics, not even on an as needed basis (n=10,055). Such
an operational definition for new users of antipsychotics has
been adopted by the SAGE investigators in previous analyses
and is like the one adopted in a published study* investi-
gating the association between antipsychotics and venous
thromboembolism. Residents taking multiple antipsychotics
were excluded (n=326). The final sample (n=9,729) in-
cluded users of atypical antipsychotics (n =6,524) and users
of conventional antipsychotics (n=3,205). Among users of
atypical medications, we distinguished users of risperidone
(n=4,406), olanzapine (n=1,563), quetiapine (n=497),
and clozapine (n=58); among users of conventional agents,
we distinguished users of haloperidol (n=1,413), pheno-
thiazines (including thioridazine [n=546], perphenazine
[n=314], promazine [n=305], chlorpromazine [n=220],
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fluphenazine [n=103], trifluoperazine [n=32], and meso-
ridazine [n=24 ]), and other conventional antipsychotics
(including loxapine [n=127], chlorprothixene [n=59],
thiothixene [n=37], and molindone [n=25]). These were
the only antipsychotic medications used in the study
period.

Outcome Assessment

Date of death was derived from Medicare enrollment
files. We defined the length of follow-up to be 6 months.
We chose a period of 6 months on the basis of the duration
of trials in the FDA's meta-analysis.* The outcome measure
of this study was defined as death occurring during this
interval of time.

Potential Confounders

Residents’ sociodemographic characteristics (age, gen-
der, and race/ethnicity) along with body mass index (BMI),
indicators of functional and cognitive status, comorbid
conditions, and concurrent drug use were considered as
potential confounders. To evaluate functional status, we
used the Activity of Daily Living scale (ADL),* a 7-item,
5-level score based on the resident’s performance in 7 areas:
dressing, eating, toileting, bathing, locomotion, transferring,
and incontinence. We classified the degree of dependence
as mild (ADL score, 0-1), moderate (ADL score, 2-3) or
severe (ADL score, 4-5). The Cognitive Performance Scale
(CPS)** was used to measure cognitive status. The CPS is
a validated scale embedded in the MDS that ranges from
0 (intact cognition) to 6 (severe dementia) and has a good
correlation with the Mini-Mental State Exam.** We catego-
rized cognitive impairment as minimal (CPS score, 0-1),
moderate (CPS score, 2-3), and severe (CPS score, 4-6).

Regarding BPSD, explicitly coded in the MDS are all of
the disturbances that have been most commonly reported
to occur, including aberrant motor behavior, aggression
and agitation, hallucinations, delusion, depression, anxi-
ety, irritability, or inappropriate behavior.” The degree of
severity of behavioral disturbances was evaluated based on
the MDS behavioral index.*® Residents were considered to
have severe symptoms if they were verbally or physically
abusive and socially inappropriate every day. Residents with
moderate behavioral symptoms were those showing aber-
rant motor or abusive behavior, but only on occasions.

The MDS clinical diagnoses section was used to assess
residents’ comorbid conditions. The validity and accuracy
of such diagnoses in the SAGE database have been previ-
ously demonstrated (positive predictive value [PPV] for
diagnoses affecting functional status: 0.94; PPV for chronic
clinical conditions: 0.70).2**"* Comorbidities considered
were cardiovascular and cerebrovascular conditions, in-
cluding hypertension, heart failure, ischemic heart disease,
cardiac arrhythmias, diabetes, and history of stroke, and
other chronic diseases, including chronic obstructive pul-
monary disease and Parkinson’s disease.
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Table 1. Sociodemographic, Functional, and Clinical
Characteristics of Study Population by Antipsychotic Use®

Users of Users of
Atypical Conventional
Antipsychotics  Antipsychotics
Characteristic (n=6,524) (n=3,205)
Age group, mean, y 83.5 84.5
Female gender 71.8 72.0
Race/ethnicity
White, not of Hispanic origin 90.7 90.6
Black, not of Hispanic origin 8.4 8.3
Other 0.9 1.1
Body mass index (kg/m?), mean 239 23.3
Functional impairment (ADL score)
Mild (0-1) 12.0 8.9
Moderate (2-3) 54.2 49.8
Severe (4-5) 33.8 41.3
Cognitive deficit (CPS score)
Mild (0-1) 5.0 5.0
Moderate (2-3) 55.2 51.1
Severe (4-6) 39.8 43.9
BPSD
Aberrant motor behavior 31.8 24.0
Verbal aggression 34.3 28.1
Physical aggression 25.9 23.4
Inappropriate behavior 39.7 354
Hallucinations 7.2 5.3
Delusions 19.6 11.7
Depression 48.7 40.6
Anxiety 19.8 14.6
Behavioral symptoms severity
Moderate 62.3 434
Severe 18.4 12.4
Cardiovascular and cerebrovascular 75.5 77.1
comorbidities”
COPD 15.2 16.3
Parkinson’s disease 7.7 7.6
Alzheimer’s disease 37.7 35.3
Other dementia 62.3 64.7
Benzodiazepines 21.6 18.5
Antidepressants 49.5 36.0
Cardiovascular drugs* 66.7 66.4
Aspirin/antiplatelets/anticoagulants 30.9 30.7

*Values are shown as percents unless stated otherwise.

PResidents were included in such category if they had at least 1 of the
following conditions: hypertension, heart failure, ischemic heart
disease, cardiac arrhythmias, diabetes, or history of stroke.

‘Residents were considered on cardiovascular drugs if they were
taking at least 1 of the following medications: diuretics, 3-blockers,
angiotensin-converting enzyme inhibitors, calcium channel blockers,
and digoxin.

Abbreviations: ADL=Activities of Daily Living, BPSD=Behavioral and
Psychological Symptoms of Dementia, COPD=chronic obstructive
pulmonary disease, CPS=Cognitive Performance Scale.

Finally, we took into account the potential confounding
effect of concomitant medication use, including cardiovas-
cular drugs (diuretics, p-blockers, angiotensin-converting
enzyme inhibitors, calcium channel blockers, and digoxin),
aspirin/antiplatelets and anticoagulants, benzodiazepines,
and antidepressants.

Statistical Analysis

We used methods described by Kaplan and colleagues®
to estimate survival curves and compared these curves using
Mantel-Haenszel tests.

We ran separate Cox multivariate regression models to
estimate the effect of antipsychotics on the risk of death. In
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a first model, exposure to antipsychotics was
categorized as use of atypical antipsychotics
(reference category) and use of conven-
tional antipsychotics. In a second model,
individual ingredients were included and ris-
peridone was used as the reference category.
Additional models were used to estimate the
risk of death associated with conventional
relative to atypical antipsychotics, stratified
by dementia type. We calculated person-
time as number of days from the date of the
index assessment to either death or end of
follow-up. To rule out departures from the
proportionality assumptions for each model,
we examined the log-log survival function.
From these models, we derived crude and
adjusted estimates of effect and correspond-
ing 95% confidence intervals (CIs). Models
of mortality in the first 30 days, 31-90 days,

Survival

Atypical users at risk,

n (no. of events)
Conventional users

at risk, n (no. of events)

Figure 1. Survival Curves of Users of Conventional Antipsychotics and Users
of Atypical Antipsychotics
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and 91-180 days of drug use were also con-
structed. Since structural factors of facilities
may affect antipsychotic use, we stratified the analysis by
facility and calculated pooled estimates to minimize this
potential confounding effect.”

Furthermore, we conducted sensitivity analyses to inves-
tigate the potential effect of an unmeasured confounder on
the observed associations. As in a previous article'” on anti-
psychotics and death among patients with dementia, our
sensitivity analyses investigated the effect of a hypothetical
binary confounder on the observed hazard ratios (HRs) for
the comparison between the risks of death associated with
atypical and conventional antipsychotic use. We varied the
prevalence of the hypothetical unmeasured confounder
as well as the relative hazard of death associated with this
unmeasured confounder.

All of the statistical analyses were performed using SAS
V8 (SAS Institute Inc, Cary, North Carolina).

RESULTS

Among the 9,279 residents included in the study, 36%
had a diagnosis of Alzheimer’s disease and the remain-
ing 64% had a diagnosis of a different type of dementia.
The prevalence of cardiovascular and cerebrovascular co-
morbidities was 66% for residents with Alzheimer’s disease
and 80% for those with other dementia, thus indicating
a presumable inclusion of vascular and mixed-dementia
residents in the latter category.

The principal sociodemographic, functional, and clinical
characteristics of residents in the study by type of anti-
psychotic are illustrated in Table 1. No major differences
were evident between atypical and conventional antipsy-
chotic users with respect to age, gender, race/ethnicity,
and BMI. Functional and cognitive status tended to be
severely impaired in greater proportion among conventional

J Clin Psychiatry 70:10;/October 2009

PSYCHIATRIST.COM

antipsychotic users. Behavioral and psychological symptoms
of dementia were more prevalent among residents receiving
atypical antipsychotics compared to those receiving con-
ventional medications. Similarly, behavioral symptoms were
more severe among users of atypical agents relative to users
of conventional medications (18.4% vs 12.4%). All of the
comorbid conditions were nearly equally represented in the
2 groups of antipsychotic users.

Consistently, there were no differences in concomitant
medication use between the groups except that users of
atypical antipsychotics were more likely to use benzodi-
azepines (21.6% vs 18.5%) and antidepressants (49.5% vs
36.0%) relative to users of conventional agents.

Among atypical antipsychotics, risperidone accounted
for nearly 70% of prescriptions, followed by olanzapine
(24% of prescriptions). Among conventional antipsychotics,
haloperidol was the most commonly used medication (45%
of prescriptions), followed by thioridazine (18% of prescrip-
tions). Daily doses for antipsychotics were in accordance
with recommendations for use in elderly patients. The mode
of the daily dose was 1 mg for risperidone, 5 mg for olanzap-
ine, 1 mg for haloperidol, and 20 mg for thioridazine.

We identified 1,907 deaths during the 6-month follow-
up time; the rate of death was 44.6 per 100 person-years.
The median follow-up time was 180 days for users of both
atypical and conventional antipsychotics. Figure 1 shows
the survival curve by antipsychotic use. Survival curves for
users of atypical antipsychotics and users of conventional
agents differed at the Mantel-Haenszel test (P<.001). The
occurrence of death started early (8-10 days) and was dis-
tributed throughout the entire follow-up time. The number
of residents at risk decreased over time in an equal manner,
and models of mortality in the first 30 days, 31-90 days, and
91-180 days of drug use gave similar results.
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Table 2. Effect of Antipsychotics on the Risk of Death (atypical antipsychotics as
reference category)
No. of  Total Follow-Up

Crude IR per Crude Adjusted

Antipsychotic ~ Events  (person-years) 100 Person-Years ~ HR HR* 95% CI
Atypical 1,162 2,904 40.0
Conventional 745 1,372 54.3 1.41 1.26 1.13-1.42

*Adjusted for age, race/ethnicity, gender, body mass index, Activities of Daily Living score,
Cognitive Performance Scale score, severity of behavioral symptoms, cardiovascular and
cerebrovascular comorbidities, and use of concomitant medications, including cardiovascular
drugs, aspirin/antiplatelets/anticoagulants, benzodiazepines, and antidepressants.

Abbreviations: HR =hazard ratio, IR = incidence rate.

Table 3. Effect of Antipsychotics on the Risk of Death (risperidone as reference
category)

No. of Total Follow-Up  CrudeIR per  Crude Adjusted

Antipsychotic Events (person-years) 100 Person-Years HR HR* 95% CI
Haloperidol 357 594 60.0 1.46 1.31 1.13-1.53
Phenothiazines® 320 778 49.9 1.25 1.17  1.00-1.38
Other conventionals® 68 101 67.3 1.59 132 0.99-1.80
Clozapine 13 24 54.2 1.06 0.94 0.49-1.79
Olanzapine 258 702 36.7 0.91 095  0.80-1.12
Quetiapine 86 224 38.4 0.99 1.05 0.80-1.39
Risperidone 805 1,953 41.2

*Adjusted for age, race/ethnicity, gender, body mass index, Activities of Daily Living score,
Cognitive Performance Scale score, severity of behavioral symptoms, cardiovascular and
cerebrovascular comorbidities, and use of concomitant medications, including cardiovascular
drugs, aspirin/antiplatelets/anticoagulants, benzodiazepines, and antidepressants.

bIncluding thioridazine, perphenazine, promazine, chlorpromazine, fluphenazine, trifluoperazine,
and mesoridazine.

‘Including chlorprothixene, thiothixene, loxapine, and molindone.

Abbreviations: HR =hazard ratio, IR =incidence rate.

Table 4. Effect of Antipsychotic Use on the Risk of Death Stratified by
Dementia Type

Sample Restricted to Residents
With Alzheimer’s Disease (n=3,386)

Sample Restricted to Residents
With Other Dementia (n=5,893)

Antipsychotic Adjusted HR* 95% CI Adjusted HR* 95% CI
Atypical
Conventional 1.02 0.75-1.39 1.31 1.14-1.50

*Adjusted for age, race/ethnicity, gender, body mass index, Activities of Daily Living score,
Cognitive Performance Scale score, severity of behavioral symptoms, cardiovascular and
cerebrovascular comorbidities, and use of concomitant medications, including cardiovascular
drugs, aspirin/antiplatelets/anticoagulants, benzodiazepines, and antidepressants.

Abbreviation: HR = hazard ratio.

Table 5. Results From Sensitivity Analyses*
Adjusted HR (95% CI) of Death

Bivariate HR®  P,=0.2, P,=0.1 P,=04,P,=02  P,=0.6,P,=0.3 P,=0.6,P,=0.5
2.00 127(1.13-1.43)  1.25(1.11-1.40)  1.28 (1.13-1.44)  1.23 (1.09-1.39)
1.50 127(1.13-1.42)  127(1.13-1.43)  1.28(1.14-1.44)  1.24(1.10-1.39)
0.75 127(1.12-1.42)  126(1.12-1.42)  1.26(1.13-1.42)  1.27(1.13-1.42)
0.50 126(1.12-1.41)  128(1.14-1.44)  125(L.11-1.41)  1.27(1.13-1.43)

*P, =prevalence of unmeasured confounder among conventional users.
P, =prevalence of unmeasured confounder among atypical users.
‘Hazard ratio of death associated with the unmeasured confounder.
Abbreviation: HR =hazard ratio.

After adjusting for all potential confounders, relative
to users of atypical antipsychotics, the rate of death was
increased for users of conventional agents (adjusted HR,
1.26; 95% CI, 1.13-1.42)(Table 2).

In Table 3, it is shown that, relative to risperidone,
a higher rate of death was documented for haloperidol
(adjusted HR, 1.31; 95% CI, 1.13-1.53), phenothiazines
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(adjusted HR, 1.17; 95% CI, 1.00-1.38),
and other conventional medications
(adjusted HR, 1.32;95% CI, 0.99-1.80).
No atypical antipsychotic was associ-
ated with a differential risk relative
to risperidone. As shown in Table 4,
no difference between the 2 types of
antipsychotic medications was appar-
ent in a subsample including residents
with Alzheimer’s disease (adjusted HR,
1.02; 95% CI, 0.75-1.39). The excess
mortality associated with conventional
antipsychotics was found only among
those residents with dementia other
than Alzheimer’s (adjusted HR, 1.31;
95% CI, 1.14-1.50).

Finally, sensitivity analyses con-
ducted on the entire sample showed
that an unmeasured confounder could
not eliminate or diminish the observed
associations, regardless of the variation
of the associated risk (bivariate HR)
and of possibly uneven distribution
(Table 5).

DISCUSSION

The findings of this study document
that, in a nontrial population of nurs-
ing home residents with dementia with
long follow-up, those receiving conven-
tional agents, especially haloperidol, are
ata 26% greater risk of death than those
on atypical antipsychotics. The excess
mortality associated with the use of
conventional antipsychotics is apparent
within the initial 8-10 days of treatment
and persists over 6 months. Also, the
effect of conventional antipsychotics on
increasing the risk of death relative to
atypical medications seems to be clus-
tered in residents with dementia other
than Alzheimer’s disease.

The results of the present study are
in agreement with other observational
studies that were conducted in out-
patient populations and included any
users of antipsychotics for all of the dif-

ferent potential indications, especially psychiatric diseases.
In the study by Wang et al,’ less than 40% of patients had
a dementia diagnosis and only 18% had a prior history of
nursing home stay. A stratified analysis on these subgroups
gave an HR of 1.29 and 1.26, respectively. In the study by
Schneeweiss et al,'” a mere 11% of patients had a demen-
tia diagnosis and about a quarter had a prior history of
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nursing home stay. A stratified analysis on these subgroups
gave an HR of 1.26 and 1.25, respectively. More recently,
1 large population-based study from Ontario, Canada has
reported a 55% increased risk for death associated with
conventional relative to atypical antipsychotics among
community-dwelling elderly patients with dementia.'
The excess mortality associated with conventional anti-
psychotics relative to atypical agents was 26% in a cohort
of nursing home residents."

In RCTs, the risk of death associated with atypical
antipsychotics has been shown to be similarly increased
with risperidone, olanzapine, and quetiapine use.’ Like-
wise, a class effect has been invoked for the increased risk
of death associated with conventional antipsychotic use,
although with a different degree of severity.*”'*"> However,
to date, nearly no data from placebo-controlled RCTs are
available on mortality associated with conventional anti-
psychotic use in patients with dementia. Two of the trials
included in the meta-analysis of atypical antipsychotics in
dementia considered haloperidol as a comparator.” The
overall odds ratio of death for haloperidol was of similar
magnitude to that for atypical antipsychotics but was not
statistically significant.

In contrast with previous studies that presented aggre-
gated data, the present one documented that, relative to
risperidone and other atypical agents, all individual con-
ventional antipsychotics may be associated with increased
mortality, although haloperidol seems to be the single drug
associated with the highest risk. Phenothiazines and also
other conventional antipsychotics were associated with
a similarly 20%-30% increased risk for death, although
estimates of effect did not reach statistical significance.
This finding is consistent with previous preliminary in-
formation generated by small observational studies. In a
pilot study at a Veterans Affairs Medical Center including a
total of 1,583 patients, Nasrallah et al*” documented a 4-fold
increased mortality among haloperidol users relative to
atypical users (cumulative of risperidone and olanzapine).
Two subsequent studies in Australia’ and Canada'® based
on prescription databases documented an over 2-fold
increase in mortality associated with the use of haloperi-
dol relative to either olanzapine or risperidone. However, 1
retrospective review”’ found an opposite result: an increased
risk of death with risperidone compared with haloperidol.
No studies could determine the risk associated with con-
ventional antipsychotics other than haloperidol. A single
study’ of 551 chlorpromazine users documented a relative
risk of 1.39 relative to olanzapine users but—as per authors’
concession—the study could not rule out confounding by
indication since no clinical data were available.

Our study also concludes that, relative to risperidone,
there seems to be no substantial difference among the other
individual atypical antipsychotics with respect to the risk
of death. At odds with the present findings, 1 previous
study confronted older patients receiving only risperidone
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or olanzapine. Hollis et al” documented a small but statis-
tically significant increase in relative risk associated with
risperidone use, but confounding by comorbidities and
other clinical variables could not be excluded.

The mechanisms by which antipsychotic medications
may contribute to death remain to be established. In the
FDA meta-analysis,*> most deaths were due to cardiovascu-
lar events (mostly arrhythmias) and infections (pneumonia
for the great majority). A review of the RCTs that evalu-
ated olanzapine supports these proposed mechanisms of
harm.” Antipsychotic medication use is associated with
a lengthening of QTc interval on electrocardiograms.”
Recently, atypical medications, such as ziprasidone, que-
tiapine, risperidone, and olanzapine, have been linked to
QTc prolongation, although the highest estimate of risk has
been documented for thioridazine.” An increased risk of
ischemic cerebrovascular events has been also linked to the
use of atypical antipsychotics in patients with dementia.**
This evidence derives from secondary analyses of RCTs, and
recent large observational studies®’® have not confirmed
it. Results from subgroup analyses in our study suggest
that conventional antipsychotics would increase the risk
of death relative to atypical medications only among resi-
dents with dementia other than Alzheimer’s disease. The
MDS provides only information on whether or not the resi-
dent is affected by Alzheimer’s or by dementia other than
Alzheimer’s. However, based on the documented higher
prevalence of cardiovascular and cerebrovascular risk fac-
tors among residents with dementia other than Alzheimer’s,
we believe that most patients in such a category are likely to
have a vascular or mixed dementia. Findings from subgroup
analyses would then support the hypothesis that cardiovas-
cular and cerebrovascular risk factors may mediate the excess
mortality associated with conventional antipsychotics. How-
ever, results should be interpreted with caution by taking into
account the potential for misclassification of vascular/
mixed dementia based on MDS data and a possible lack of
statistical power to detect any effect of conventional antipsy-
chotics in the Alzheimer’s disease group due to the reduced
sample size. Alternative mechanisms such as sedation and
extrapyramidal symptoms may contribute to swallowing
problems and falls and, in turn, to an increased risk of pneu-
monia, other complications, and subsequent death.””**

Whatever the underlying cause or causes are, we have
found that the excess mortality associated with the use of
conventional antipsychotics among nursing home residents
with dementia becomes apparent within the initial 8-10
days of treatment and persists over 6 months. This pattern
is remarkably similar to that documented by Gill et al,"” with
a 180 days maximum follow-up, and, even more recently, in
a study among older veterans over 5 years.” That the most
marked elevation of the risk of death with conventional anti-
psychotics is immediately after the initiation of treatment
has also been confirmed in several other instances.*'**** In
general, these studies have analyzed data within the initial
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30-40 days, but there is also information that suggests that
the risk of death increases as early as 8-10 days.* In the lat-
ter studies, however, the risk tends to subside with time to
a more or less pronounced extent.

Limitations of the study need to be acknowledged.
Specific causes of death were not available. There was no
definitive information on whether the residents were indeed
users of antipsychotics at the time of death. Also, the exact
start and end dates of antipsychotic use were not available.
This could have introduced a potential for misclassifica-
tion of the exposure. However, such misclassification would
likely have been nondifferential between study groups, thus
introducing only a dilution of estimates. Also, it is note-
worthy that models of mortality in the first 30 days, 31-90
days, and 91-180 days of drug use gave nearly identical re-
sults. With respect to dosages, we observed low variability
among drug regimens, and we were not able to investigate
dose-response relationships. In this respect, it is noteworthy
that the literature has produced little convincing evidence of
either a dose-relation®' or a dose-independency for halo-
peridol.”** Of note, no statistically significant relationship
between antipsychotic dose and risk of death was found in
a meta-analysis of olanzapine RCTs.” Although we have
taken due care of numerous potential confounders, residual
confounding is always possible. In particular, a more se-
verely impaired functional and cognitive status among users
of conventional antipsychotics relative to residents on atypi-
cal medications could have produced an overestimate of the
risk of death associated with conventional antipsychotics.
Conversely, more severe BPSD and a higher prevalence of
benzodiazepine and antidepressant use among residents on
atypical agents could have biased results toward an under-
estimate of the effect. In spite of the convergence of results
from sensitivity analyses, it is important to recognize that
our study is based on nonexperimental data. There might
be other factors with regard to patients who were newly
prescribed either antipsychotic that we were unable to con-
trol for. Finally, patterns of antipsychotics use in 1998-2000
might have been slightly different from those in more recent
years, thus affecting generalizability of the results. Yet, the
breakdown of antipsychotic use in our study was similar
to the one documented in the study by Gill et al"* includ-
ing data from 1997 and 2003. Also, in a population-based
study'® spanning between 1997 and 2004 when there were
documented substantial changes in prescribing patterns,
yearly adjusted mortality ratios varied little and in a non-
systematic fashion.

The results of the present study have important clini-
cal implications. First, conventional antipsychotics seem
to be associated with a greater risk for death than atypical
agents. Second, despite the fact that the estimated mortal-
ity rate was exceptionally high, an excess mortality linked
to conventional antipsychotic use could still be detected.
Third, the risk for death is possibly present even with short-
term therapy. Finally, cardiovascular and cerebrovascular
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risk factors may mediate the effect of conventional antipsy-
chotics on increasing the risk of death.

In conclusion, the findings of this study suggest that it
may be inappropriate to switch to conventional agents for
treating BPSD, as it has been documented to occur after the
FDA alert.” This is of particular importance since regula-
tory agencies worldwide have recommended that physicians
not use atypical antipsychotics in dementia, leaving conven-
tional agents as the only option for those patients requiring
treatment.

The lifetime risk of developing BPSD among patients
with dementia is close to 100%; each single patient will
experience at least 1 neuropsychiatric symptom.* Future
research should be aimed at identifying those groups of
patients who are the best candidates for pharmacologic
treatment as well as those who are most susceptible to
develop antipsychotic side effects. However, it should not be
forgotten that data on the efficacy of antipsychotics are very
limited* and that, while withdrawal of these medications
has generally no overall detrimental effect on functional
and cognitive status, treatment with antipsychotics may be
necessary and valuable to control BPSD, especially when
severe.*>* At this time, it seems advisable to encourage the
adoption of nonpharmacologic interventions as the initial
treatment of choice. Should a pharmacologic treatment
be deemed necessary, it is recommended that physicians
tailor their therapeutic choice on the individual patient,
taking into account the available evidence on efficacy and
safety, the individual clinical profile, and the response to
treatment.*

Drug names: aripiprazole (Abilify), clozapine (FazaClo, Clozaril, and
others), haloperidol (Haldol and others), molindone (Moban), olan-
zapine (Zyprexa), quetiapine (Seroquel), risperidone (Risperdal and
others), thiothixene (Navane and others).

Disclosure of off-label usage: The authors have determined that, to the
best of their knowledge, chlorpromazine, chlorprothixene, fluphenazine,
loxapine, mesoridazine, perphenazine, promazine, thioridazine, trifluo-
perazine, aripiprazole, risperidone, clozapine, olanzapine, quetiapine,
haloperidol, molindone, and thiothixene are not approved by the US
Food and Drug Administration for the treatment of behavioral and
psychological symptoms of dementia.
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