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ABSTRACT

BACKGROUND: Trazodone is increasingly
prescribed for behavioural and psycho-
logical symptoms of dementia, but little
is known about its risk of harm. Our
objective was to describe the compara-
tive risk of falls and fractures among
older adults with dementia dispensed
trazodone or atypical antipsychotics.

METHODS: The study cohort included
adults with dementia (excluding
patients with chronic psychotic ill-
nesses) living in long-term care and
aged 66 years and older. Data were
obtained from routinely collected,
linked health administrative databases
in Ontario, Canada. We compared new

users of trazodone with new users of
atypical antipsychotics (quetiapine,
olanzapine or risperidone) between
Dec. 1, 2009, and Dec. 31, 2015. The pri-
mary outcome was a composite of fall
or major osteoporotic fracture within
90 days of first prescription. Secondary
outcomes were falls, major osteopo-
rotic fractures, hip fractures and all-
cause mortality.

RESULTS: We included 6588 older adults
dispensed trazodone and 2875 dis-
pensed an atypical antipsychotic, of
whom 95.2% received a low dose of
these medications. Compared with use
of atypical antipsychotics, use of trazo-

done was associated with similar rates of
falls or major osteoporotic fractures
(weighted hazard ratio [HR] 0.89, 95%
confidence interval [CI] 0.73 to 1.07),
major osteoporotic fracture (weighted
HR 1.03, 95% CI 0.73 to 1.47), falls
(weighted HR 0.91, 95% Cl 0.75 to 1.11)
and hip fractures (weighted HR 0.92, 95%
Cl 0.59 to 1.43). Use of trazodone was
associated with a lower rate of mortality
(weighted HR 0.75, 95% C1 0.66 t0 0.85).

INTERPRETATION: Trazodone is not a
uniformly safer alternative to atypical
antipsychotics, given the similar risk of
falls and fractures among older adults
with dementia.

approaches 25% among Canadians aged 85 years and

older.! Importantly, 61.9% of residents in continuing care
facilities have dementia, and 48% have demonstrated aggressive
behaviours.? The behavioural and psychological symptoms of
dementia (e.g., aggression) can lead to caregiver burden and diffi-
culty in providing safe and timely care for patients with demen-
tia.> Despite the limited evidence of treatment efficacy, both anti-
psychotics and trazodone (an antidepressant medication) are
commonly used to alleviate the behavioural and psychological
symptoms of dementia.” In 2013, 34% of older adults with demen-
tia living in a long-term care facility in Ontario, Canada, were dis-
pensed an atypical antipsychotic, and 21.3% were dispensed tra-
zodone.*>® Similarly high rates of antidepressant and atypical

T he prevalence of dementia in Canada is 7.1%, but the rate

antipsychotic use were reported among patients with dementia in
the United States and Europe.>*1°

Antipsychotics are associated with substantial harm among older
adults with dementia, including myocardial infarction, aspiration
pneumonia and death.’*"%3 There is growing concern about the use of
antipsychotics for indications other than the treatment of chronic
psychotic illnesses.’*? Clinical practice guidelines and quality-
improvement initiatives have encouraged clinicians to decrease
antipsychotic use in older adults with dementia.’>'"-22 Comparatively,
little is known about the risk of harm from trazodone in older adults
with dementia — despite its increasing use.>®° In Ontario, the
prevalence of trazodone prescriptions has risen sharply, from 7.7% in
2002 to 21.3% in 2013.2 Randomized controlled trials (RCTs) of
trazodone in patients with dementia described adverse effects,
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including parkinsonism, drowsiness, dizziness and hypotension,
which could contribute to an increased risk of falls or fractures; only
one study reported a patient was lost to follow-up in its placebo arm
for having a fracture.?**” Understanding how potential harms
associated with trazodone compare with the harms associated with
antipsychotics is important because we know there are risks
associated with antipsychotic use in older adults.? Clinicians might
use trazodone to treat the behavioural and psychological symptoms
of dementia instead of antipsychotics to avoid these risks.

We examined the comparative risk of the composite outcome of
falls and major osteoporotic fractures, falls, major osteoporotic
fractures, hip fractures and all-cause mortality among older adults
with dementia dispensed trazodone or atypical antipsychotics.

Methods

This manuscript is reported in accordance with the STROBE
(Strengthening the Reporting of Observational Studies in Epidemi-
ology) and RECORD (Reporting of Studies Conducted Using Obser-
vational Routinely-collected Data) statements for the reporting of
observational studies.?3°

Setting and data sources

We created our cohort using the linked health administrative data-
bases at ICES in Ontario, Canada. Ontario has a largely publicly
funded health care system, in which individuals aged 65 years or older
have guaranteed housing in long-term care facilities when necessary,
and universal coverage for physician services and most prescription
medications. Patient-level information was linked using an encoded
version of each patient’s health insurance program number.3! We
linked data from the following databases: Ontario Drug Benefit, ICES
Physician Database, Ontario Mental Health Reporting System,
National Ambulatory Care Reporting System, Ontario Health Insur-
ance Plan Database, Registered Persons Database, Discharge Abstract
Database and Continuing Care Reporting System.*2 A description of
these databases is found in Appendix 1a, available at www.cmaj.ca/
lookup/suppl/doi:10.1503/cmaj.180551/-/DC1. These databases are
accurate and reliable. 313337

Study design

We implemented a retrospective cohort study design. Our index
date was the date of first prescription of an exposure or comparator
drug. We identified patients who were dispensed a study drug and
had a full interRAI (International Resident Assessment Instrument)
assessment within 30 days before cohort entry. The Resident Assess-
ment Instrument-Minimum Data Set is a validated assessment that
contains information about aspects of patients’ health, including
independence in activities of daily living and severity of cognitive
impairment.3®3 We required assessments within 30 days to ensure a
close temporal relation between drug exposure and data on
patients’ state of health. This cohort included adults aged 66 years
or older with dementia who were living in long-term care facilities
and newly dispensed oral trazodone or atypical antipsychotics (que-
tiapine, olanzapine or risperidone) between Dec. 1, 2009, and
Dec. 31, 2015. We identified patients with dementia using the vali-
dated algorithm of Jaakkimainen and colleagues, and diagnostic

codes from the interRAI assessment.®4° The algorithm of
Jaakkimainen and colleagues has a sensitivity of 79.3% and specifi-
city of 99.1% for identifying dementia. Our observation window was
90 days, which was chosen to balance the need for sufficient time
for accrual of events with the need to lessen the chance of residual
confounding. The maximum follow-up date was Mar. 31, 2016.

We excluded participants from our cohort if they did not have a
complete interRAI assessment within 30 days before cohort entry,
received any antipsychotics or trazodone within the year before
cohort entry, did not have a history of dementia, were dispensed 2 or
more of our exposure drugs on the date of cohort entry, had a diagno-
sis of a chronic psychotic illness within 2 years of cohort entry, received
palliative care services within 180 days of cohort entry, received the
study drugs above a prespecified maximum total daily dose at cohort
entry, or were younger than 66 or older than 105 years.*-42

Patients in our exposure group received oral trazodone (maximum
total daily dose: 300 mg) and those in our comparator group received
oral quetiapine (maximum total daily dose: 300 mg), risperidone
(maximum total daily dose: 3 mg) or olanzapine (maximum total daily
dose: 10 mg). Equivalency ratios were calculated as the mean of
equally efficacious doses of drugs across RCTs (Appendix 1b, available
at www.cmaj.ca/lookup/suppl/doi:10.1503/cma;j.180551/-/DC1.).#4

We derived stabilized inverse probability of treatment weights from
a propensity score model in which exposure status was regressed on a
set of measured baseline covariates. Covariates were selected for
inclusion in the propensity score model based on the existing literature
and clinical judgment (see Appendix 2, available at www.cmaj.ca/
lookup/suppl/doi:10.1503/cmaj.180551/-/DC1, for the variables
included in the propensity score model).* As a sensitivity analysis,
inverse probability of treatment weights were also derived from a high-
dimensional propensity score model.* The following variables were
forced into the high-dimensional propensity score: age, sex, Cognitive
Performance Scale score, dependency in activities of daily living, year
of cohort entry, presence of delusions, Aggressive Behaviours Scale
score, Depression Rating Scale score, weight, wheelchair ambulation,
number of geriatrician visits, and history of major osteoporotic
fracture or falls leading to hospital presentation.°

We defined our outcomes with input from 12 care partners of older
adults with dementia. Outcomes were ranked in descending order of
importance from among commonly reported safety outcomes (e.g.,
mortality and stroke) in studies of pharmacologic treatments for the
behavioural and psychologic symptoms of dementia.!**>! We defined
our primary outcome as a composite of a fall resulting in an emer-
gency department visit or major osteoporotic fracture. A major osteo-
porotic fracture was defined as a fracture of the hip, pelvis, humerus
or forearm.®2 These outcomes have been identified in administrative
databases with a high positive predictive value and level of agreement
during medical chart re-abstraction.3-%> Qur secondary outcomes
were all-cause mortality and the components of our primary out-
come: falls, major osteoporotic fracture and hip fracture. We included
a tracer outcome (cataract surgery) to assess the sensitivity of our
findings to unmeasured confounding.*-%8 All International Classifica-
tion of Diseases, 10th Revision (ICD-10) codes and algorithms used to
define patients’ baseline characteristics and study outcomes are
found in Appendix 3, available at www.cmaj.ca/lookup/suppl/
doi:10.1503/cmaj. 180551 /-/DC1.31:33:40-42.52.59-68
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Statistical analysis
We compared baseline characteristics of patients in our exposure
and comparator groups with standardized differences.®® Groups
were considered similar if the standardized difference was less
than 0.1.%™ We reported the proportion of patients missing data
for individual baseline characteristics. Stabilized inverse prob-
ability of treatment weights were derived from the estimated
propensity score. Treatment weights were inspected for outlying
values (> 50).” Unweighted and weighted cause-specific hazard
ratios (HRs) were derived from cause-specific hazards models
that accounted for the competing risk of death.”™ We chose the
cause-specific hazard model because we wanted to understand
the association between our exposure and the rate of outcome in
participants who were event-free and thus at risk of the event.
This addresses a primarily etiologic question.” Robust standard
errors were used to account for within-subject homogeneity in
outcomes induced by weighting.” We verified that the HR did not
vary over time. We based our primary analyses on an intention-
to-treat principle whereby patients in the cohort were followed
until the first of the following: outcome of interest, death or
90 days after index date. In secondary analyses, we censored
patients in the cohort if they were dispensed a drug from the
other exposure group during the 90-day follow-up period.
Weighted incidence rates are reported as the number of events
per 100 person-years. Risk differences were calculated as the
weight-adjusted difference in absolute risk among patients dis-
pensed trazodone minus the absolute risk in patients dispensed
atypical antipsychotics at 90 days. Where numbers permitted, we
planned to conduct subgroup analyses of outcomes based on
age, sex and dementia severity. We also planned to describe the
effect of drug dose on outcomes using dose as a time-varying
covariate in an unweighted Cox proportional hazards model
incorporating all of the characteristics described in Appendix 2.
As a sensitivity analysis, we derived stabilized inverse prob-
ability of treatment weights from the estimated high-dimensional
propensity score. Re-weighted cause-specific HRs were derived
for our primary and secondary outcomes. Lastly, we repeated
our weighted regression analyses using a subdistribution hazard
model that accounted for the competing risk of death.”” With the
subdistribution hazard model, we are estimating the association
of exposure with the cumulative incidence function.” Formally,
the subdistribution HR compares the instantaneous rate of the
outcome in the risk set of participants who are event-free or who
have experienced a competing event, while the cause-specific
hazard model focuses on comparing the rates of the outcome in
participants who are currently event-free. All analyses were con-
ducted using SAS, version 9.4.

Ethics approval
This study was approved by the University of Toronto and Sunny-
brook Health Sciences Centre research ethics boards.

Results

Our cohort consisted of 9463 patients: 6588 were newly dis-
pensed trazodone and 2875 were newly dispensed atypical anti-

Full interRAI assessment:
Dec. 1,2009-Dec. 31, 2015
n=218578

Exposure or comparator group drugs
dispensed within 30 d of assessment
n =99 045

No use of antipsychotics in 365 d before
cohort entry
n=11445

Age 66-105 yr on date of cohort entry
n=11153

Death not before date of cohort entry
n=11132

Diagnosis of dementia
n=10626
\2

Did not start multiple drugs of interest
on date of cohort entry
n=10541

No prior diagnosis of psychotic disorder
in past 5 yr
n=10188

No prescriptions above prespecified
maximum total daily doses
n=9875

Not receiving palliative care services in
180 d before cohort entry
n=9463

New users of trazodone
n=6588

Figure 1: Flow diagram of study cohort creation. Note: interRAI = Interna-
tional Resident Assessment Instrument.

New users of atypical
antipsychotics

n=2875

psychotics (Figure 1). There were no outlying stabilized inverse
probability of treatment weights. Among patients dispensed
atypical antipsychotics, 275 (9.6%) were dispensed olanzapine,
1511 (52.6%) were dispensed quetiapine and 1089 (37.9%) were
dispensed risperidone. Almost all patients were dispensed a low
dose of the exposure or comparator drug: 95.2% of patients were
dispensed a dose that was less than or equivalent to 2.5 mg of
olanzapine per day, 4.1% were dispensed a moderate dose and
0.7% were dispensed a high dose. After applying inverse prob-
ability of treatment weights, exposure and comparator groups
were similar at baseline (Table 1). The mean age of patients on
the date of cohort entry was 85.3 (standard deviation 7.2) years,
and 68.7% were female.
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Table 1: Selected baseline characteristics* of older adults dispensed trazodone or atypical antipsychotics

No. (%) of participantst

Crude Weighted
Trazodone Atypical antipsychotics standardized standardized

Characteristic n=6588 n=2875 difference difference
Demographic characteristics
Age, yr, mean * SD 85.48 +7.22 85.00+7.07 0.07 0.02
Female sex 4594 (69.7) 1908 (66.4) 0.07 0.01
Weight, kg, mean + SD 65.86 £ 29.10 65.17 £29.99 0.02 <0.01
Income quintile

Missing 66 (1.0) 36 (1.3) 0.02 0.01

1 (lowest) 1549 (23.5) 663 (23.1) 0.01 0.01

2 1274 (19.3) 532 (18.5) 0.02 <0.01

3 1335 (20.3) 600 (20.9) 0.01 0.01

4 1254 (19.0) 508 (17.7) 0.04 0.01

5 (highest) 1110 (16.8) 536 (18.6) 0.05 <0.01
Dependency in ADLs, mean + SD 520+1.33 535+1.16 0.12 0.03
Health care use
Prescriptions, mean + SD 19.45+9.97 17.63+9.68 0.18 0.01
Emergency department visits, mean + SD 1.52+2.85 1.39+1.95 0.05 0.01
Inpatient hospital admissions, mean + SD 0.66 +1.00 0.58+0.95 0.09 0.02
Johns Hopkins ACG (version 10) ADGs

0-5 1601 (24.3) 812 (28.2) 0.09 <0.01

6-10 2173 (33.0) 965 (33.6) 0.01 <0.01

>11 2814 (42.7) 1098 (38.2) 0.09 <0.01
Medications
Anticoagulants 1498 (22.7) 515 (17.9) 0.12 0.01
Hypoglycemic agents 1416 (21.5) 570 (19.8) 0.04 0.03
Antihypertensives 4606 (69.9) 1895 (65.9) 0.09 0.02
Antilipemics 3015 (45.8) 1252 (43.5) 0.04 0.01
Glucocorticoids 607 (9.2) 205 (7.1) 0.08 0.02
Hormone therapies 150 (2.3) 32(1.1) 0.09 0.02
Osteoporosis treatments 1551 (23.5) 663 (23.1) 0.01 0.01
Antiparkinsonian agents 501 (7.6) 220 (7.7) 0.00 0.01
Pain medications 2892 (43.9) 1106 (38.5) 0.11 0.02
Psychoactive agents 4842 (73.5) 2273 (79.1) 0.13 0.01
Medical history
Alcohol use 329 (5.0) 128 (4.5) 0.03 0.02
Cardiac arrhythmias 1838 (27.9) 683 (23.8) 0.09 0.01
Cerebrovascular disease 1526 (23.2) 607 (21.1) 0.05 0.01
Delusions or hallucinations 251 (3.8) 266 (9.3) 0.22 0.01
Depression 2072 (31.5) 871(30.3) 0.03 0.01
Diabetes mellitus 2285 (34.7) 947 (32.9) 0.04 <0.01
Falls 1619 (24.6) 679 (23.6) 0.02 0.01
Major osteoporotic fracture 975 (14.8) 373(13.0) 0.05 0.02
Ischemic heart disease 1774 (26.9) 678 (23.6) 0.08 0.01
Hypertension 5564 (84.5) 2296 (79.9) 0.12 0.01
Parkinsonism 481 (7.3) 212 (7.4) 0.00 0.01
Wheelchair ambulation 3676 (55.8) 1364 (47.4) 0.17 0.01

Note: ACG = Adjusted Clinical Groups System, ADGs = Aggregated Diagnosis Groups, ADLs = activities of daily living, SD = standard deviation.
*See Appendix 2 (available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.180551/-/DC1) for the complete baseline characteristics of our study cohort.
tUnless stated otherwise.
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In our primary analysis, patients newly dispensed trazodone
experienced a similar rate of falls and major osteoporotic fractures
after inverse probability of treatment weighting (cause-specific HR
0.89, 95% confidence interval [CI] 0.73 to 1.07; Table 2) compared
with those initiating atypical antipsychotics. We also found similar
rates of our secondary outcomes of falls (cause-specific HR 0.91,
95% CI 0.75 to 1.11), major osteoporotic fractures (cause-specific
HR 1.03, 95% CI 0.73 to 1.47), and hip fractures (cause-specific HR
0.92, 95% Cl 0.59 to 1.43). However, patients dispensed trazodone
had a lower rate of all-cause mortality (HR 0.75, 95% CI 0.66 to
0.85). In our tracer analysis, there was no difference in the rate of
cataract surgery between new users of trazodone or atypical anti-
psychotics (HR 0.67,95% CI 0.33 to 1.34).

The results of our secondary analyses were consistent with
those of our primary analyses (Table 2). The baseline charac-
teristics of our cohort and our conclusions were unchanged
using the high-dimensional propensity score to derive our
inverse probability of treatment weights (Appendix 4, available
at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.180551/-/
DC1). The subdistribution hazard analysis showed that the
cumulative incidence function for falls or major osteoporotic
fracture, falls, major osteoporotic fractures, and hip fractures
were similar between the 2 drug groups (Appendix 5, available
at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.180551/-/
DC1). We did not do our planned analysis of time-varying dose
because almost all patients in our cohort were dispensed a
low-dose equivalent. We also did not conduct subgroup analy-
ses because our sample was too small to derive meaningful
effect estimates.

Interpretation

In this population-based study of older adults with dementia,
we found that patients dispensed trazodone had a rate of falls,
major osteoporotic fractures and hip fractures comparable to
those of patients dispensed atypical antipsychotics; however,
their rate of all-cause mortality within 90 days was significantly
lower, as discussed below. In Ontario, falls and fractures are not
uncommon among residents of long-term care facilities: 2.8%
had a fall resulting in an emergency department visit or hospital
admission within 90 days of entering into a study cohort and
3.3% had a fracture of the hip, pelvis, wrist or humerus over a
1-year period.”™% Among residents of Ontario long-term care
facilities who were not prescribed an antipsychotic, 2.7% of resi-
dents died within 30 days and 15.1% of residents died within
180 days of cohort entry.8!

In the broader literature concerning trazodone, its associa-
tion with a patient’s risk of fall or fracture is unclear.’82-% |n a
cross-sectional analysis of older men living in the community,
trazodone use was not associated with an increased risk of frac-
ture; however, these men had less burden of illness than our
study cohort.®* A study of older adults in long-term care facil-
ities found an increased risk of fall and fracture among patients
dispensed trazodone.®® The association between trazodone use
and death among older adults with dementia was a novel find-
ing. Could the greater risk of death associated with atypical
antipsychotic use be related to an altered cardiometabolic pro-
file? Although both trazodone and atypical antipsychotics have
been associated with an increased risk of falls and fractures,

Table 2: Primary and secondary analyses of the comparative risk of primary and secondary outcomes for new users of

trazodone versus atypical antipsychotics within 90 days

Crude HR

Outcome (95% ClI)

Primary intention-to-treat analyses
Fall or major osteoporotic fracture 0.71 (0.60 to 0.85)

All-cause mortality 0.78 (0.70 to 0.86)

Fall 0.72 (0.60 to 0.86) 0.91

Major osteoporotic fracture 0.81(0.59t0 1.12)
0.72 (0.48 to 1.08)

0.86 (0.44 to 1.67)

Hip fracture

(
(
(
(
(
(

Cataract surgery

Secondary analyses (censoring on switching exposure group)

Cause-specific HR
(95% CI)

0.89 (0.73 to 1.07)
0.75 (0.66 to 0.85)
0.75to0 1.11) 22 24
1.03 (0.73 to 1.47)
0.92 (0.59 to 1.43)
0.67 (0.33 to 1.34)

Weighted
Events/100 person-years

Atypical
antipsychotic

Risk difference, %

Trazodone (95% Cl)

23 25
60 T

-0.5 (-1.5t0 0.5)
-4.3(-6.0t0 -2.6)
~0.3(-1.4t00.7)
0.1(-0.5t00.7)
-0.06 (~0.5 t0 0.4)
~0.1(-0.4t00.1)

Fall or major osteoporotic fracture 0.67 (0.56 to 0.81) 0.84 (0.69 to 1.02) 21 24 -0.8(-1.8t00.2)
All-cause mortality 0.78 (0.71 to 0.85) 0.80 (0.73 to0 0.89) 87 105 -4.4 (-6.3 t0 -2.5)
Fall 0.68 (0.57 to 0.82) 0.86 (0.71 to 1.05) 20 23 -0.6 (-1.6 t0 0.4)
Major osteoporotic fracture 0.74 (0.53 to 1.03) 0.94 (0.65 to 1.34) 7 7 -0.07 (-0.6 t0 0.5)
Hip fracture 0.66 (0.43 to 0.99) 0.84 (0.53t0 1.32) 4 5 -0.2 (-0.6t0 0.3)

Note: Cl = confidence interval, HR = hazard ratio.

E1380

CMAJ | NOVEMBER 26,2018 | VOLUME 190 | ISSUE 47



antipsychotic use has also been associated with an increased
risk of myocardial infarction and stroke in patients with
dementia.125080

Limitations

Despite our use of a clinically derived propensity score using
detailed clinical data, the nonrandomized nature of our study
means that it is possible for unmeasured confounding to influ-
ence our findings. However, our results did not change in our
sensitivity analysis, in which we implemented a high-
dimensional propensity score model, and the results of our pri-
mary and secondary analyses were consistent. Because of soft-
ware limitations, we were unable to estimate the cumulative
incidence functions in the weighted samples. To limit confound-
ing from frailty and medication noncompliance, we chose a
moderately to severely frail population of patients with dementia
living in long-term care facilities. This might limit the generaliz-
ability of our findings to less frail older adults outside of a long-
term care setting, but frailty has prognostic importance in older
adults.®>%¢ OQur outcome of falls was limited to patients present-
ing to hospital.52%" Therefore, the number of events we observed
is likely an underestimate of the number of falls associated with
trazodone and atypical antipsychotics; however, there should
not be any differential misclassification between our exposure
and comparator groups (assuming that patients in each group
experienced falls of similar severity).

Conclusion

As clinicians move to decrease antipsychotic use, we should not
consider trazodone as a uniformly safer alternative to atypical
antipsychotics, because trazodone use was associated with a
comparable risk of falls and major osteoporotic fractures to atyp-
ical antipsychotics — drugs associated with these adverse out-
comes in our patient population.!*?® As appropriate prescribing
campaigns target antipsychotic use in older adults with demen-
tia, we will need to consider how these campaigns could lead to
collateral changes in clinical practice.**’
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