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BACKGROUND: Despite limited evidence of efficacy, anti-
psychotics (APs) are commonly used to treat delirium.
There has been little research on the long-term outcomes of
patients who are started on APs in the hospital.

METHODS: Using a previously described retrospective
cohort of 300 elders (�65 years old) who were newly pre-
scribed APs while hospitalized between October 1, 2012
and September 31, 2013, we examined the 1-year out-
comes of patients alive at the time of discharge. We exam-
ined number of readmissions, reasons for readmission,
duration of AP therapy, use of other sedating medications,
and incidence of readmission. We used the National Death
Index to describe 1-year mortality and then created a multi-
variable model to identify predictors of 1-year mortality.

RESULTS: The 260 patients discharged alive from their
index admissions had a 1-year mortality rate of 29% (75/

260). Of the 146/260 patients discharged on APs, 60 (41%)

patients experienced at least 1 readmission. At the time of

first readmission, 65% of patients were still taking the same

APs on which they had been discharged. Eighteen patients

received new APs during the readmission hospitalizations.

Predictors of death at 1 year included discharge to posta-

cute facilities after index admission (odds ratio [OR]: 2.28;

95% confidence interval [CI]: 1.10-4.73, P 5 0.03) and QT

interval prolongation >500 ms during index admission (OR:

3.41; 95% CI: 1.34-8.67, P 5 0.01).

CONCLUSIONS: Initiating an AP in the hospital is likely to

result in long-term use of these medications. Patients who

received an AP during a hospitalization were at high risk of

death in the following year. Journal of Hospital Medicine

2016;11:550–555. VC 2016 Society of Hospital Medicine

Delirium, a clinical syndrome characterized by inat-
tention and acute cognitive dysfunction, is very com-
mon in older hospitalized patients, with a reported
incidence of 18% to 35% at time of admission and
overall occurrence rates of 29% to 64%.1 Previous
studies have reported that a diagnosis of delirium is
not benign and is associated with other adverse out-
comes including prolonged hospitalization, institution-
alization, increased cost, and mortality. These
outcomes occurred independent of age, prior cognitive
functioning, and comorbidities.2 Guidelines recom-
mend that management of inpatient delirium should
be focused on addressing the underlying etiology and
managed with nonpharmacological interventions
whenever possible.3–5 However, implementing these
recommendations can prove to be very challenging in
hospital settings. Providers frequently have to resort
to medical therapies, including antipsychotics (APs).

Although these medications are commonly used to
treat delirium in elderly patients, there is limited evi-
dence to support their efficacy, and there are currently
no proven pharmacological alternatives to these medi-
cations.6 Furthermore, previous studies have demon-
strated an increased risk of stroke, infection, cognitive
impairment, and mortality in elders with dementia
who receive long-term AP therapy.7–9 Yet as many as
48% of hospitalized elders who were newly started on
APs had these drugs continued at time of discharge.10

There have been few studies describing the long-
term outcomes of elderly patient who are started on
APs in the hospital. Most information on outcomes
comes from patients with dementia. Therefore, we
studied the 1-year outcomes of a cohort of patients
with and without dementia who were started on APs
in the hospital and then discharged on these medica-
tions. In this cohort, we aimed to describe the number
of readmissions, reasons for readmissions, duration of
AP therapy, use of other sedating medications such as
anxiolytics, hypnotics, and antihistamines as well as
the incidence of readmission and death 1 year after
the index hospital discharge.

METHODS
We previously described a retrospective cohort of 300
elders (�65 years old) admitted to a tertiary care hos-
pital between October 1, 2012 and September 31,
2013 who were newly prescribed APs while
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hospitalized.10 Of patients alive at the time of dis-
charge (260), 56% (146 patients) were discharged on
APs. Two investigators extracted these 148 patient
charts independently to identify and quantify the num-
ber of readmissions to the index hospital. We then
limited the sample to only the first readmission per
patient following the index admission and extracted
this readmission for each patient. We first determined
if APs were present on the admission medication rec-
onciliation. If APs were not present on admission, we
examined whether they were resumed during the hos-
pitalization using the electronic medication adminis-
tration summary. If they were present on admission,
we looked to see if they were discontinued during the
readmission and if additional new APs were started
during the hospitalizations. We documented the cir-
cumstances around APs use and identified patients
who died during their hospitalizations. We identified
delirium using the same terms that were described in
our prior study on the same cohort of patients.10 We
determined if patients were delirious using a predeter-
mined algorithm (Figure 1). Briefly, we first deter-
mined delirium was documented. We then examined
whether there was a Confusion Assessment Method
(CAM) instrument included in the record. If a CAM
instrument was not documented, we then looked for
documentation using specific terms (eg, disorientation,
confusions). We identified patients with dementia by
determining whether dementia was documented along
with other admission medical comorbidities. If it was
not, we determined whether dementia was newly diag-
nosed during the hospital stay using progress notes or
consultation notes. We did not objectively define crite-
ria for diagnosis of dementia. We used the National
Death Index (NDI) to determine mortality for all
patients 1 year after discharge from the index hospi-
talization. The NDI is a national database of death
records maintained by the National Center for Health
Statistics. It has shown consistently high sensitivity
and specificity for detection of death.11

We used descriptive statistics (means, standard devi-
ations, range, and percents as appropriate to the scale

of measurement) to describe the patient sample. We
then used multiple logistic regression to identify signif-
icant predictors of death within 1 year of discharge.12

Univariate analysis was used to select candidates for
the logistic model (t tests for continuous factors and
v2 for discrete factors). All factors with a significance
level <0.2 on univariate analysis were included in the
logistic regression, in addition to age and sex (regard-
less of significance). A maximum likelihood procedure
was used to calculate the regression coefficients for
the logistic model. The likelihood ratio criterion was
used to determine the significance of individual factors
in the regression model.13 Factors with a significance
level of 0.15 or less were retained in the final model,
in addition to age and sex.

RESULTS
The 260 patients discharged alive from their index
admissions had a 1-year mortality rate of 29% (75/
260). Of the 146/260 patients discharged on APs, 60
(41%) patients experienced at least 1 readmission
(mean 5 2 readmissions per patient; range, 1–8, with
111 total readmissions for 60 patients) within 1 year
from discharge (Figure 2). Most common diagnoses at
the time of readmissions were related neurological
and psychiatric disorders (14%), cardiovascular and
circulation disorders (13%), renal injury and electro-
lyte disorders (11%), and infections (6%). Among
patients with at least 1 readmission, the mean age was
81.3 (range, 65.5–99.7), 60% were male, and 45%
were admitted from a skilled nursing facility or reha-
bilitation facility (Table 1). Median time to readmis-
sion was 43.5 days (range, 1–343 days), and 79%
were readmitted to a medical service. The remaining
20% were admitted to a surgical service. Inpatient
mortality during first readmissions was 8% (5/60). At
the time of first readmission, 39/60 (65%) of patients
were still on the same APs on which they had been
discharged, and the APs were continued during the
hospitalization in 79% of the patients (61% quetia-
pine, 19% olanzapine, and 13% risperidone). About
half of patients whose APs were discontinued prior to
readmission received a new AP during their hospital

FIG. 1. Methodology for defining delirium during chart review. Abbreviations: CAM, Confusion Assessment Method.
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stays (9/20; 45%). One patient had been started on
quetiapine in the outpatient setting. No patients were
found to have new benzodiazepines, nonbenzodiaze-
pine hypnotic, or antihistamines on their admission
medication list.

Eighteen patients received 1 or more new APs dur-
ing the readmission hospitalizations. These included
haloperidol (89%) and quetiapine (39%). Delirium
was the main reported indication for starting APs
(78%), but in 17% of cases no indication was docu-
mented. An electrocardiogram (ECG) was performed
in 94% prior to APs administration and for 22% after
APs administration. Corrected QT interval (QTc) of
>500 ms was present in 18% of patients in pretreat-
ment ECG and 50% of patients in post-AP ECG. Of
patients who survived readmission, 58% (32/55) were
discharged to postacute facilities. Of the 39 patients
who were on the same APs from index admission, 27
(69%) patients were eventually discharged on the
same APs or new APs started during the readmission.

In the multivariable model (Table 2), predictors of
death at 1 year included discharge to postacute facili-
ties after index admission (odds ratio [OR]: 2.28;
95% confidence interval [CI]: 1.10-4.73, P 5 0.03)

and QTc prolongation >500 ms during index admis-
sion (OR: 3.41; 95% CI: 1.34-8.67, P 5 0.01). Age
and gender were not associated with 1-year mortality.

DISCUSSION
In a cohort of elderly patients who were discharged
on APs, nearly one-third (29%) died within 1 year of
the hospitalization in which APs were initiated.
Nearly half of the survivors from the index admission
(41%) experienced at least 1 admission within 1 year
from discharge. Of readmitted patients, two-thirds
were taking the same APs that had been started during
the index hospitalization. Half of the patients not on
APs on readmission were started on an AP during the
hospitalization, most often because they became

FIG. 2. Flowchart showing the outcomes of patients who were discharged

on antipsychotics during index hospitalization and readmitted within 1 year

from discharge. Abbreviations: APs, antipsychotics.

TABLE 1. Demographic Data of the Patients Who
Were Discharged on APs and Were Readmitted the
First Time Within One Year From Discharge and Cir-
cumstances Surrounding APs Initiation During
Readmission

Variables Value*

Age, mean (range), yr 81.3 (65.5–99.7)
Gender, no. (%)

Male 36 (60)
Female 24 (40)

Admitted from, no. (%)
Home 33 (55)
Rehabilitation facilities 5 (8)
SNF 22 (37)

Services, no. (%)
Medicine 48 (80)
Surgery 12 (20)

Types of APs continued on readmission (from index admission), no. (%)†
Quetiapine 19 (61)
Olanzapine 6 (19)
Risperidone 4 (13)
Haloperidol 2 (7)

Types of APs started during readmission, no. (%)‡
Quetiapine 7 (39)
Risperidone 2 (11)
Haloperidol 16 (89)

Indications for AP use, no. (%)‡
Delirium 14 (77)
Undocumented 3 (17)
Other 1 (6)

ECG, no. (%)‡
Prior to APs administration 17 (94)
After APs administration 4 (22)

QTc prolongation >500 ms, no. (%)
Prior to APs administration§ 3 (18)
After APs administrationk 2 (50)

Discharge destination, no. (%)¶
Home 23 (38)
Rehabilitation facilities 4 (7)
SNF 28 (47)
Death 5 (8)

NOTE: Abbreviations: APs, antipsychotics; ECG, electrocardiogram; QTc, QT interval; SNF, skilled nursing
facility. *N 5 60; patients who were discharged on APs during index admission and were readmitted within 1
year from discharge (only first readmission was included). †Denominator 5 31; number of patients whom
APs from index admission were continued during readmission. ‡Denominator 5 18; number of patients who
were started on APs during readmission. §Denominator 5 17; number of patients ECG was performed prior
to APs administration; kDenominator 5 4; number of patients ECG was performed after APs administration.
¶Denominator 5 55; number of patients who were alive during readmission
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delirious on return to the acute care setting. Compared
to patients discharged home after an index admission,
patients who were discharged to postacute facilities
were almost 4 times as likely to die during the year sub-
sequent to the admission. These data suggest that once
patients are started on APs, most are continued on them
until the next admission or are restarted during that
readmission. Moreover, hospitalized elders who require
an AP are at high risk for mortality in the coming year.

Prior studies have reported that patients with delir-
ium have elevated 1-year mortality rates.14–19 A sec-
ondary analysis of the Delirium Prevention Trial,
which included 437 hospitalized older patients,
revealed a 1-year mortality rate of 20% in those who
were never delirious during hospitalization, compared
to 26% to 38% in patients with delirium.19 Addition-
ally, 1-year mortality in hospitalized older patients
with delirium (36%) was shown to be higher than
patients with dementia (29%) or depression (26%).17

Unlike these studies, not all of the patients in our
study had documented delirium, but all received an
AP. Still, it is notable that the 1-year mortality rate
for delirium in general is similar to what we found in
this study.

The literature has also reported that long-term AP
use is associated with excess mortality in elder
patients, especially those with dementia.20–22 In a ret-
rospective cohort study, older patients with dementia
who were taking antipsychotics had significantly
higher 1-year mortality rates (23%–29%) than
patients not taking antipsychotic medications (15%).
In a large Canadian propensity score-matched cohort
study that included over 13,000 demented older
adults, the mortality was higher in the community-
dwelling elders who received atypical APs compared
to no APs, with a difference of 1.1% in 180-day mor-
tality rate after initiation of APs.21 The absolute mor-
tality rate was 2.6% higher in patients who received
typical compared to atypical APs. Unlike these studies,
not every patient in our cohort had a diagnosis of
dementia, but again, mortality rates in these studies
appear similar to our cohort.

In contrast, other observational studies have not
found an increased risk associated with receipt of
APs. For example, a prospective study that enrolled
approximately 950 patients with probable dementia
showed that AP use was not associated with time to
death after adjustment for comorbidities, demographic
and cognitive variables.23 These conflicting results
highlight the difficulties of attributing outcomes in
high-risk populations. Although the excess mortality
observed in patients taking APs may be related to the
risks of APs, it is quite possible that patients who
require APs (most often for delirium or agitated
dementia) are at higher risk of death. This confound-
ing by indication may be nearly impossible to adjust
for retrospectively, even using techniques such as pro-
pensity matching.

Our report adds to the literature; we know of no
studies to date describing a cohort of patients, most
with delirium, who were started on APs in the hospi-
tal. We also attempted to identify the reasons that
patients were started on APs, which have been infre-
quently reported. As noted above, our 1-year mortal-
ity rate of 29% among older patients prescribed APs
in the hospital was quite similar to mortality rates
both for patients with delirium who were not neces-
sarily treated with APs and patients with dementia
who were treated with APs. This finding further sup-
ports the argument that risk factors for mortality,
including dementia, delirium, and AP use are very dif-
ficult to tease apart. It is possible that the reasons that
APs are prescribed (agitated delirium or dementia)
have as much to do with the excess mortality reported
in observational studies of APs as the use of APs
themselves.

The high rate of continued AP use we observed
(two-thirds of readmitted patients) may reflect limited
pharmacological alternatives to these medications
with little evidence to support treating the symptoms
of delirium with other drug classes, along with subop-
timal environmental and behavioral modifications in
postacute facilities and hospitals. This is unfortunate
given that delirium is often preventable. Systematic
implementation of well-documented strategies to
decrease delirium in hospitals and postacute facilities
would likely reduce the prescription of APs and has
the potential to slow the decline in this vulnerable
population. A meta-analysis incorporating both
randomized and nonrandomized trials of medical and
surgical patients showed that multicomponent non-
pharmacologic interventions decreased delirium by
50%.24 Thus, simple interventions such as reorienta-
tion, early mobilization, optimizing vision and hear-
ing, sleep–wake cycle preservation, and hydration
might avoid roughly 1 million cases of delirium in
hospitalized older adults annually.24 The Hospital
Elder Life Program and Acute Care for Elders units
are examples of programs that have been shown to
decrease the incidence of delirium.25,26

TABLE 2. Multivariable Analysis of One-Year
Mortality From Index Admission in Patients Who
Were Started on Antipsychotics.

Odds

Ratio

95% Confidence

Interval P Value

Age 1.03 0.99–1.06 0.13
Male sex 0.87 0.50–1.52 0.63
Risperdal 3.53 0.64–19.40 0.15
QTc prolongation after AP administration* 3.41 1.34–8.67 0.01
Presence of geriatric psychiatry consult 0.30 0.09–1.04 0.06
Discharged to postacute facilities vs home 2.28 1.10–4.73 0.03

NOTE: Abbreviations: AP, antipsychotic; QTc, QT interval. *For subset of patients for whom electrocardio-
gram was done.
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Despite vigorous efforts to prevent delirium, a sub-
group of patients still will become delirious. These
patients are at high risk for death. Our mortality pre-
diction model revealed that patients who were dis-
charged to postacute facilities were 4 times more
likely to die during the subsequent year compared to
patients who were discharged home. Patients dis-
charged to postacute facilities are likely to have a
higher burden of disease, greater functional and cogni-
tive impairment, and more frailty than those who are
able to return to the community. Very ill and/or frail
patients receiving APs in the hospital and requiring
APs on discharge to postacute care facilities have lim-
ited survival and may benefit from expedited palliative
care interventions to clarify prognosis and goals, and
relieve suffering. At a minimum, our study identifies a
need for further study to identify this very high-risk
group of elders. It is notable that 50% of patients
were found to have a post-treatment ECG with a QTc
of >500 ms, a finding that has not been previously
described. This would put these patients at higher risk
of mortality, and as such we suggest that current
guidelines should continue to emphasize the impor-
tance of post-treatment ECGs and set clear criteria for
discontinuation in elderly patients.

Our study is limited by its retrospective, single-
center design and small sample size, therefore limiting
the interpretation and generalizability of the results to
other hospitals. Quetiapine was the most common AP
medication used in our hospital; therefore, our find-
ings cannot be generalized to hospitals that utilize
other AP agents. Future studies should examine anti-
psychotic use across hospitals to determine variation
in prescribing patterns and outcomes. Nevertheless,
the care of these patients were transitioned to a large
number of geriatricians and primary care and nursing
home physicians after discharge, and the reflected
practice patterns extended beyond our hospital. Addi-
tionally, we were unable to determine when and why
APs were discontinued or started in the outpatient set-
ting. We were only able to detect readmissions to the
3 hospitals within our health system and therefore
may have missed some readmissions to other institu-
tions, although the majority of patients in our region
tend to return to the same hospital. For patients who
were not readmitted, we were also unable to identify
whether they remained on the APs initiated during
their index hospitalizations. Any retrospective study is
limited by the difficulty of distinguishing delirium
from the behavioral and psychiatric symptoms of
dementia, but we identified delirium using standard
terms described in previous literature.10 We were
unable to determine the types of delirium (hyperactive
vs hypoactive) given that the documentations on
behavioral symptoms were largely missing from the
charts. The number of patients with preexisting diag-
nosis of dementia was likely underestimated, as we
were only able to verify the diagnosis from the

medical history. Additionally, the retrospective design
based on chart review limited the factors that we
could detect and grade accurately for inclusion in our
mortality prediction model. Of note, our model did
not contain objective measures of cognition, agitation,
function, and markers for frailty such as walking
speed, weak grip strength, weight loss, and low physi-
cal activity.

CONCLUSION
Initiating an AP (eg, haloperidol, quetiapine, olanza-
pine, and risperidone) in the hospital is likely to result
in long-term use of these medications despite the fact
that AP use has been associated with multiple risks
including falls, fractures, stroke, cardiovascular dis-
ease, and increased mortality in those with underlying
dementia.27 When possible, behavioral interventions
to prevent delirium and slow the trajectory of decline
should be implemented to reduce AP use. If patients
with delirium are started on antipsychotics, it is
important to monitor for prolonged QTc given the
associated risk of mortality. In a subgroup of patients
at high risk for death in the upcoming year, occur-
rence of delirium or use of APs during a hospitaliza-
tion should both be considered triggers for early
advance care planning and possibly palliative care and
end-of-life discussions, with an emphasis on quality
of life.
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