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a b s t r a c t

Objective: To assess efficacy and safety of citalopram compared to quetiapine and olanzapine for the
treatment of agitation in patients with Alzheimer disease (AD).
Design: Longitudinal, 6-month study.
Setting: Nursing home (NH).
Participants: 75 NH residents with AD and agitation, randomized to citalopram (n ¼ 25), quetiapine
(n ¼ 25), or olanzapine (n ¼ 25).
Measurements: Changes in Neuropsychiatric Inventory (NPI) agitation subscale score and the modified
Alzheimer Disease Cooperative StudyeClinical Global Impression of Change (mADCS-CGIC) were used to
assess treatment efficacy. Participants were surveilled for adverse health outcomes.
Results: Citalopram treatment (30�5.8 mg/d) resulted in similar 6-month efficacy compared to both
quetiapine (94.0�40.4 mg/d) and olanzapine (5.2�1.6 mg/d), lower occurrence of falls than olanzapine
[odds ratio (OR) ¼ 0.81, 95% confidence interval (CI) ¼ 0.68-0.97, P ¼ .012], lower incidence of orthostatic
hypotension than both quetiapine (OR ¼ 0.80, 95% CI ¼ 0.66-0.95, P ¼ .032) and olanzapine (OR ¼ 0.75,
95% CI ¼ 0.69-0.91, P ¼ .02), and less all-cause hospitalizations than both quetiapine (OR ¼ 0.92, 95%
CI ¼ 0.88-0.95, P ¼ .016) and olanzapine (OR ¼ 0.78, 95% CI ¼ 0.64-0.92, P ¼ .004), after multiple
adjustment for potentially confounding variables. No differences were observed for cognitive and
functional decline, QTc prolongation, and infections.
Conclusions: Citalopram resulted in similar efficacy and less adverse outcomes when compared to 2
atypical antipsychotics for treatment of agitation in NH residents with AD. Replication of these findings
and assessment of long-term efficacy and safety of citalopram for treatment of neuropsychiatric
symptoms in dementia are needed.
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Neuropsychiatric symptoms(NPS)occur inamajorityofpatientswith
Alzheimer disease (AD).1 Among these, agitation is common, persistent,
and difficult to treat.1 Atypical antipsychotics are routinely prescribed
as first-line pharmacologic treatment for NPS in dementia,1 despite
important safety concerns anduncertain efficacy.1,2 Randomizedplacebo-
controlled trials have indicated beneficial effects of citalopram, a selective
serotonin-reuptake inhibitor, on dementia-associated agitation,3e5

suggesting it as a valid and likely safer alternative to antipsychotics in
such a population. Evidence from a direct comparison of citalopram to
atypical antipsychotic medications in such patients is very limited, with
only 1 double-blind study indicating similar efficacy of citalopram on
agitation when compared to risperidone.5 This study aimed to assess ef-
ficacyand safetyof citalopramcompared toquetiapine andolanzapine for
agitation in a sample of nursing home residents with AD.

Methods

All patients admitted to our nursing home (NH) in the period
January to October 2016 were considered for our purposes if they had
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(1) a diagnosis of probable AD, as determined by the National Institute
of Neurological and Communicative Disorders and Stroke and the
Alzheimer’s Disease and Related Disorders Association (NINCDS-
ADRDA) criteria, or (2) clinically relevant agitation for which a
physician determined that medication was appropriate. Exclusion
criteriawere as follows: any treatmentwith psychotropic drugs before
admission, except cholinesterase inhibitors and memantine; demen-
tia onset before age 60; history of major depressive or bipolar disor-
ders; Parkinson disease; inability towalk or being in awheelchair; QTc
interval >450 milliseconds for men and >475 for women; clinical
cardiovascular diseases; moderate to severe respiratory, liver, or kid-
ney failure. Patients whose most relevant NPS were other than
agitation, for example, anxiety, hallucinations, or delusions, as
assessed by administration of the Neuropsychiatric Inventory (NPI),6

were excluded.
The local review board approved the study protocol. Written

informed consent, or a proxy consent for participants with severe
cognitive impairment, was obtained.

Information on physical and mental health was collected by
trained staff using the best available source, that is, clinical interviews,
review of previous medical records, and objective evidence. The
burden of comorbidity was assessed by administration of the Cumu-
lative Illness Rating Scale; the comorbidity index was calculated using
the 13 nonpsychiatric organ categories. Disability was ascertained
using the Barthel Index, whose details are described elsewhere. The
Tinetti Mobility Test was administered to assess fall risk.
Balanceþ gait subscales score range from 0 to 28dthe lower the score
the greater the risk of falling. Clinical psychologists administered the
Folstein Mini-Mental State Examination, and the NPI. Each of the 12
NPI items are assigned a frequency by severity score.6 Each item is
scored 0 to 12. Comprehensive scores range from 0 to 144, with higher
scores indicating more severe symptoms.6

Two experienced geriatricians randomized patients to citalopram
or to quetiapine or to olanzapine, starting with low doses, that is,
citalopram 10 mg/d, quetiapine 25 mg/d, and olanzapine 2.5 mg/d.
Subsequent dose changes were based on patient’s response and
tolerability. For all participants, drug titrationwas achieved within the
first 8 weeks of treatment. Trazodone (�50 mg/d) and zolpidem
(10 mg/d) were permitted as rescue medications for agitation exac-
erbations or persistent insomnia.

All subjects participated in occupational therapy for 60 to 90 mi-
nutes/d for a minimum of 5 days per week. NPI administration and
QTc interval measurement were performed every 8 weeks. The MMSE
and the Barthel index were administered at baseline and at week 24.
Both the psychologists who administered NPI and MMSE and the
doctors who performed QTc and disability assessment were unaware
of patient’s treatment assignment. Efficacy measures were based on
the NPIeagitation subscale and the modified Alzheimer Disease
Cooperative StudyeClinical Global Impression of Change (mADCS-
CGIC) scale scores.7 mADCS-CGIC score ranges from 1 to 7, with 1
indicating marked improvement and 7 marked worsening. Twenty-
four-week changes in NPIeagitation subscale score were calculated
as difference between baseline and 24-week scores. Clinical
improvement was defined by scoring 1 or 2 (“moderate improve-
ment”) on the mADCS-CGIC at week 24. Safety analyses included rates
of cognitive and functional decline and other adverse health
outcomes.

Twenty-four-week declines in MMSE and Barthel index were
calculated as difference between baseline and 24-week scores. QTc
prolongationwas defined as whether QTc at week 24was�10% longer
than baseline. Surveillance of adverse health outcomes was done by
periodical revision of daily nursing notes and medical records,
considering the following: (1) orthostatic hypotension, that is, self-
reported lightheadedness or asthenia passing from supine or sitting
to standing positionwith a drop of >20 mmHg for systolic and/or>10

for diastolic blood pressure in standing position; (2) falls, that is,
events that result in a person coming to rest inadvertently on a lower
level; (3) infections; (4) hospitalizations, that is, unplanned emer-
gency department transfers.

Statistical Analysis

All analyses were done via SPSS version 22.0 for Windows (SPSS
Inc, Chicago, IL). Baseline characteristics of participants were
compared using 1-way analysis of variance and the c2 test for
continuous and categorical variables between treatment groups.
NPIeagitation subscale scores were compared between treatment
groups at baseline and every 8 weeks using 1-way analysis of variance
(unadjusted). Associations between treatment assignment and
24-week efficacy and safety outcomes were assessed by multiple
linear regression, controlling for potentially confounding variables.
Statistical significance was set at 2-sided P values at �.05.

Results

Seventy-five AD patients with baseline clinically relevant agitation
were randomized to citalopram (n ¼ 25) or quetiapine (n ¼ 25) or
olanzapine (n ¼ 25). Baseline characteristics of participants, that is,
sociodemographic features and comorbidities, were comparable
across treatment groups. NPIeagitation subscale scores were similar
between groups, that is, 9.7�2.1 in citalopram, 9.6�2.0 for quetiapine,
and 9.7�2.2 for olanzapine. None of the participants required treat-
ment discontinuation due to relevant side effects. Titration was ach-
ieved within the first 8 weeks for all participants. At week 8, mean
doses were 30�5.8 mg/d for citalopram, 94.0�40.4 mg/d for quetia-
pine and 5.2�1.6 mg/d for olanzapine. Proportions of those adminis-
tered with zolpidem or trazodone was comparable across groups. NPI
scores at week 8 were higher in citalopram-treated participants, and
comparable at weeks 16 and 24 between treatment groups (Figure 1).
Twelve falls, 14 orthostatic hypotension episodes, 10 lower-urinary
tract infections, and 6 pneumonias occurred during the observa-
tional period (Table 1). A total of 16 patients were hospitalized as a
result of infections (n ¼ 7) or falls (n ¼ 9). One citalopram-treated
participant experienced transient diarrhea during the first 2 weeks
of treatment. No extrapyramidal symptoms nor hyponatremia were
documented in any treatment group. One quetiapine-treated and 1
olanzapine-treated participant lacked the 24-week assessment of
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Fig. 1. Neuropsychiatric Inventory (NPI)eagitation subscale scores according to
treatment assignment. *Week 8: NPIeagitation subscale scores were significantly
higher in citalopram-treated participants (8.5�1.8) when compared to both quetiapine
(5.5�1.5) and olanzapine (5.7�1.8). Analysis of variance: F ¼ 23.80, P < .001.
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