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Abstract
Background  In hospital practice, atypical antipsychotics are often used to manage delirium, sleep problems, 
agitation, or behavioural and psychological symptoms of dementia, while evidence remains uncertain regarding 
effectiveness and safety for those off-label indications. While guidelines to reduce inappropriate prescribing have 
been published, prescribing patterns in older multimorbid patients are not well understood. We thus aimed to 
investigate the patterns of prescribing and deprescribing of atypical antipsychotics over one year following an acute 
hospitalisation, as well as the appropriateness of prescriptions.

Methods  We conducted a longitudinal analysis using data from the OPERAM trial, a European multicentre study 
assessing hospital pharmacotherapy optimisation in multimorbid older patients aged 70 years or older in Switzerland, 
Ireland, Belgium and the Netherlands between 2016 and 2019. Data were collected at different time points: 
admission, discharge, two months post-discharge and one year post-discharge. Atypical antipsychotic prescriptions 
were classified as appropriate, off-label but accepted, or potentially inappropriate. Outcomes included the prevalence 
of atypical antipsychotic use at the different time points, deprescribing rates for appropriate and inappropriate 
prescriptions, and the incidence of new atypical antipsychotic prescriptions among patients not previously treated.

Results  The number of patients prescribed atypical antipsychotics increased from 88/2005 (4.4%) at admission to 
116/1980 (5.9%) at discharge. At admission, 62.5% of these prescriptions were classified as potentially inappropriate. 
During hospitalisation, 20/53 (37.7%) patients with potentially inappropriate prescriptions either had the medication 
discontinued or were assigned a new diagnosis that justified the use under an off-label but accepted or otherwise 
appropriate indication. Additionally, 47 (2.5%) of the 1917 antipsychotic-naïve patients received a new prescription 
during index admission, with one third (36.2%) lacking a clear indication. Among those newly prescribed atypical 
antipsychotics without an appropriate indication during hospitalisation, only 58.3% had the medication discontinued 
within one year of follow-up.

Conclusions  This study highlights the substantial prevalence of potentially inappropriate atypical antipsychotic 
prescribing in older multimorbid patients, with no clearly documented indication in almost half of the prescriptions 
initiated during hospitalisation and slow deprescribing efforts leading to long-term medication risks. Improving 
prescribing practices through education, protocol-driven deprescribing, and post-discharge follow-up is essential to 
reduce inappropriate use, and ultimately enhance patient safety.
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Background
Atypical antipsychotics, also referred to as second-gen-
eration antipsychotics, have been widely approved by 
regulatory agencies, such as the Food and Drug Adminis-
tration, Swissmedic and the European Medicines Agency, 
for treating neuropsychiatric disorders, including schizo-
phrenia and bipolar disorder [1–4]. However, in recent 
years, there has been an increase in off-label use of those 
medications for their sedative and hypnotic effects, 
despite limited and inconclusive evidence supporting 
their efficacy for these indications [5, 6]. In hospital prac-
tice, atypical antipsychotics are commonly used to man-
age delirium, sleep problems, agitation, or behavioural 
and psychological symptoms of dementia (BPSD) [7–10]. 
Nevertheless, they can have several important short-term 
and long-term adverse effects, such as increased falls 
risk, somnolence, extrapyramidal symptoms, anticholin-
ergic effects, cognitive decline, pneumonia, cerebrovas-
cular events, metabolic complications and death [1, 11, 
12]. Furthermore, stopping atypical antipsychotic drugs 
abruptly after prolonged use can lead to withdrawal 
symptoms [13]. Therefore, it is clinically important to 
minimise the prescribing of atypical antipsychotics at dis-
charge when initiated during hospitalisation for off-label 
or potentially inappropriate indications such as hospital-
acquired agitation, behavioural disturbances, delirium, or 
insomnia.

In response to concerns about adverse effects and with-
drawal symptoms, guidelines have been developed aimed 
at decreasing inappropriate prescribing of atypical anti-
psychotics in older people [14, 15]. However, guidelines 
alone may not be sufficient to reduce inappropriate pre-
scribing of these drugs, such that there is a strong case 
for specific deprescribing interventions to be developed 
[16–18]. Before deploying such interventions, it is impor-
tant to analyse the prescribing patterns of atypical anti-
psychotics in older multimorbid patients. While previous 
studies have reported the prevalence of atypical antipsy-
chotic use at specific time points such as admission and 
hospital discharge, there remains a notable lack of longi-
tudinal data that capture the evolution of prescribing and 
deprescribing patterns over longer periods of time [19]. 
Moreover, most previous studies did not systematically 
assess the clinical appropriateness of atypical antipsy-
chotic prescriptions.

We thus aimed to investigate the patterns of prescrib-
ing and deprescribing of atypical antipsychotics in older 
multimorbid patients during an acute hospitalisation and 
the following year, as well as the clinical appropriateness 
of those prescriptions.

Methods
Study design and setting
We analysed longitudinal data from the Optimizing 
Therapy to Prevent Avoidable Hospital Admissions in 
Multimorbid Older Adults (OPERAM) trial, a European 
multicentre, cluster-randomised controlled trial that 
evaluated the impact of an in-hospital medication review 
intervention led by a clinical pharmacologist using the 
STOPP/START criteria, with the aim of reducing avoid-
able hospital admissions in multimorbid older patients 
[20–22]. The study included data collection at hospital 
admission, at discharge, at two months post-discharge 
and at one year post-discharge. The results are reported 
according to the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) checklist.

Study population
The study population comprised all participants of the 
OPERAM trial. Inclusion criteria were patients aged 70 
years or older with at least three chronic conditions and 
taking five or more long-term medications, defined as 
medications prescribed for at least the last 30 days. All 
patients were admitted to one of the participating hos-
pitals in Switzerland, Ireland, Belgium, and the Nether-
lands between December 2016 and December 2019.

Data collection and variable definition
Demographic data, including age, sex, and Charlson 
Comorbidity Index (CCI), were collected at admis-
sion. “Medications at admission” were defined as 
medications prescribed in the community before admis-
sion. Medications were coded using the Anatomical 
Therapeutic Chemical (ATC) Classification System 
[23]. Atypical antipsychotics included the following 
codes (substances): N05AE03 (Sertindole), N05AE04 
(Ziprasidone), N05AE05 (Lurasidone), N05AH02 
(Clozapine), N05AH03 (Olanzapine), N05AH04 (Que-
tiapine), N05AH05 (Asenapine), N05AH06 (Clotiapine), 
N05AL01 (Sulpiride), N05AL03 (Tiapride), N05AL05 
(Amisulpride), N05AX08 (Risperidone), N05AX12 
(Aripiprazole), N05AX13 (Paliperidone), N05AX15 (Car-
iprazine), N05AX16 (Brexpiprazole). Medications pre-
scribed on an as-needed (PRN) basis were included in 
the total medication count.

Diagnoses were defined using ICD-10 codes and 
applied to define atypical antipsychotic prescriptions into 
three groups based on the appropriateness of their indi-
cations according to the current approvals of the drug 
regulatory authorities, including Swissmedic, and the 
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European Medicines Agency (EMA), as well as the indi-
cations accepted as off-label: [1, 3–5]

 

 1.	 Appropriate indications: These included 
schizophrenia and schizoaffective disorders (acute 
psychosis and maintenance therapy, ICD F20.X, 
F25.X), acute mania (F30.X), major depressive 
disorder with psychotic features (F32.3), acute severe 
agitation (R45.1), borderline personality disorder 
(60.31), agitation symptoms in substance-induced 
psychotic disorders (F10.X-F14.X, each X.0, X.8, 
X.9), and psychosis in Parkinson’s disease (F06.2 in 
combination with G20).

2.	  Special indications for selected medications are: 
Acute manic episodes associated with bipolar 
disorder (F31.1, F31.2, F31.6; Aripiprazole, 
Asenapine, Quetiapine, Olanzapine); acute treatment 
of depressive episodes in bipolar disorder (F31.3; 
F31.4, F31.5, F31.6; Quetiapine); prevention 
of recurrence of mania in bipolar disorder in 
patients whose manic episode has responded 
(F31.7; Aripiprazole, Asenapine, Quetiapine 
and Olanzapine); adjunctive treatment of major 
depressive episodes in patients who have had an 
inadequate response to antidepressant therapy 
(F32.2, F32.3; Quetiapine).

 3.	 Off-label but accepted indications defined as 
indications that are mentioned in national or 
international guidelines (e.g., guidelines from the 
German Association of the Scientific Medical 
Societies or from the UK National Institute for 
Health and Care Excellence [NICE]), but not 
approved by the official regulatory bodies [24–31]. 
These included: acute delirium (F05.X), short-
term (6–12 weeks) treatment of behavioural and 
psychological symptoms of dementia or BPSD 
(F63, U63.X), HIV-related dementia (F02.4-F02.8), 
substance-induced severe psychosis (F10.X-F19.X), 
autism spectrum disorder (F84.X), and second-line 
treatment for obsessive-compulsive disorder (F42.X), 
nausea and vomiting (R11).

 4.	 Potentially inappropriate prescriptions: These 
were identified when no diagnosis matched the 
appropriate or off-label indications as defined above. 
These cases were assessed for the presence of an 
ICD-10 diagnosis that can lead to inappropriate 
prescribing of atypical antipsychotics, such as 
depression or anxiety disorders.

 
Follow-up data were collected at 2 months and 1 year 

after enrolment via structured telephone interviews with 
the participants or their proxies, conducted by a blinded 

member of the OPERAM team. Information collected 
included current medication use, newly initiated or dis-
continued medicines, medication adherence, hospital 
admissions, other healthcare utilisation, falls, quality of 
life, pain, basic activities of daily living, and mortality. 
Furthermore, medication was confirmed with the general 
practitioner and/or a pharmacist.

All data were verified for accuracy by trained clinical 
staff, ensuring consistency and reliability across the four 
study sites.

Outcomes
The primary outcome of the OPERAM trial was the 
first drug-related readmission. In the present study, 
we assessed the following outcomes based on the ini-
tial (index) hospital admission: (1) prevalence of atypi-
cal antipsychotic use at key time points (admission, 
discharge, two months, and one year); (2) deprescrib-
ing rates among patients with appropriate, off-label and 
potentially inappropriate atypical antipsychotic pre-
scriptions; (3) incidence of new atypical antipsychotic 
prescriptions among patients who were not on these 
medications at admission.

Deprescribing was defined as either a reduction in 
the prescribed daily dose or a complete discontinua-
tion of the atypical antipsychotic. This definition was 
applied consistently across all time points and included 
as-needed (PRN) medications, for which the maximum 
possible total dose was considered. Potentially associated 
variables such as age, number of medications, comorbid-
ity burden (Charlson Comorbidity Index), ward type and 
if the patient received an intervention to reduce inappro-
priate medication have also been considered in the analy-
sis of prescribing and deprescribing patterns.

Statistical analysis
Continuous variables were expressed as means with stan-
dard deviations and categorical variables as numbers 
with percentages. Comparisons between groups were 
conducted using chi-square tests for categorical data and 
Student’s t-tests for continuous data.

The proportion of patients prescribed atypical anti-
psychotics at admission, categorised into appropriate, 
off-label, and potentially inappropriate indications was 
calculated. Additionally, for patients without atypical 
antipsychotic prescriptions at admission, the incidence of 
new prescriptions at discharge was analysed, distinguish-
ing between appropriate, off-label, and potentially inap-
propriate indications. Similar analyses were conducted 
for patients without atypical antipsychotic prescrip-
tions at discharge, focusing on new prescriptions at two 
months and at one year.

For patients already on atypical antipsychotics at 
admission, deprescribing rates were assessed at discharge 
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and two months after discharge, stratified by prescrip-
tion indication type (appropriate, off-label, or potentially 
inappropriate). Among patients who were newly pre-
scribed atypical antipsychotics at discharge, deprescrib-
ing rates were similarly analysed at two months and at 
one year. The number of patients on atypical antipsychot-
ics was assessed via a follow-up phone call and confirmed 
with patient pharmacist or physician.

Subgroup analyses were conducted at each time point 
(admission, discharge, two months, and one year) to 
explore variations in prescribing practices based on inter-
vention group, age (≥ 80 years vs. <80 years), specialty 
unit, number of medications (< 10 vs. ≥10), presence of 
dementia and survival at one year. These outcomes were 

chosen to provide a comprehensive description of the 
prescribing and deprescribing dynamics of atypical anti-
psychotics in older multimorbid patients. In addition to 
the overall analyses, subgroup comparisons were per-
formed to explore differences in prescribing and depre-
scribing patterns based on intervention group allocation. 
These analyses focused on patients who were already 
receiving atypical antipsychotics prior to hospital admis-
sion, as well as those who were newly initiated on such 
medication during hospitalisation. For both groups, 
prescribing patterns were categorised according to indi-
cation appropriateness (appropriate, off-label, or poten-
tially inappropriate), and subsequent deprescribing was 
assessed at discharge, two months, and one year. Chi-
square tests were used to compare proportions between 
the intervention and control groups.

As missing data were to be expected in this population 
at follow-up time points due to withdrawal of informed 
consent, loss to follow-up, or death, we calculated the 
prevalence at each respective time point based on the 
participants still available. This complete case approach 
provides a pragmatic estimate of prevalence; however, 
we acknowledge that informative missingness may have 
introduced bias into the estimates.

Results
Baseline characteristics
The study population comprised 2008 patients at admis-
sion. Following the withdrawal of three patients, 2005 
patients were included in the analysis. Among them, 88 
(4.4%) were prescribed atypical antipsychotics at admis-
sion. The mean age of included patients was 79.4 years 
(range 70.0–99.0 years), with 896 patients (44.7%) being 
female. Median Charlson Comorbidity Index (CCI) was 
2.0 (IQR 1.0–4.0), median length of hospitalisation was 
9.0 days (IQR 5.0–13.0). Patients prescribed atypical 
antipsychotics had a median number of 12.0 medica-
tions (IQR 9.0–18.0) compared to 11.0 (IQR 8.0–16.0) for 
those not prescribed atypical antipsychotics (Table 1).

Prevalence for atypical antipsychotics at admission, 
discharge, two months, and one year
At admission, 2005 patients were examined, at discharge 
1980 patients, at two months 1726 patients, and at one 
year 1493 patients. All other patients had withdrawn 
their informed consent, were lost to follow-up, or had 
died (Supplementary Fig.  1). The proportion of patients 
on atypical antipsychotics was similar at admission 
(N = 88/2005, 4.4%), at discharge (N = 116/1980, 5.9%), 
at two months (N = 103/1726, 6.0%) and at one year 
(N = 88/1493, 5.9%). However, due to new prescriptions 
and deprescribing, these numbers do not necessarily rep-
resent the same patients at each time point.

Table 1  Baseline patient characteristics at admission
Characteristics Not on Atypical 

Antipsychotics
(N = 1917)

On Atypical 
Antipsychotics
(N = 88)

p-
value

Age [mean years (range)] 79.4 (70.0–99.0) 79.3 (70.0–99.0) 0.849
Female sex 852 (44.4%) 44 (50.0%) 0.305
Nursing home resident 170 (8.9%) 22 (25%) < 0.001
Days of hospitalisation 8.0 (5.0–13.0) 9.0 (5.0–14.0) 0.989
Site of enrolment
  Bern 771 (40.2%) 51 (58.6%) < 0.001
  Cork 326 (17.0%) 20 (23.0%)
  Louvain 374 (19.5%) 12 (13.6%)
  Utrecht 446 (23.3%) 5 (5.7%)
Comorbidities
  Number of coded 
diagnosis

11.0 (8.0–16.0) 12.0 (9.0–18.0) 0.028

  Charlson Comorbidity 
Index

2.0 (1.0–4.0) 2.0 (1.0–4.0) 0.998

  Number of long-term 
(> 3 months) medications

10.0 (7.0–13.0) 13.0 (9.0–16.0) < 0.001

  Schizophrenia 3 (0.2%) 2 (2.3%) < 0.001
  Acute mania 0 (0.0%) 1 (1.1%) < 0.001
  Major depression 105 (5.5%) 14 (16.1%) < 0.001
  Bipolar disorder 7 (0.4%) 6 (6.9%) < 0.001
  Dementia 84 (4.4%) 27 (30.7%) < 0.001
  Agitation in Delirium or 
Dementia

34 (1.8%) 5 (5.7%) 0.009

  Acute Delirium 79 (4.1%) 11 (12.5%) < 0.001
  Substance induced 
Psychosis

143 (7.5%) 11 (12.5%) 0.076

  HIV-related dementia 0 (0.0%) 1 (1.1%) < 0.001
  Insomnia 197 (10.3%) 13 (14.8%) 0.164
  Nausea 5 (0.5%) 0 (0.0%) 0.500
Atypical Antipsychotic on admission
  Appropriate indication 4 (4.6%)
  Off-label indication 21 (24.1%)
  Without indication 63 (71.6%)
Summarised patient characteristics at baseline. Categorical variables are 
presented as number with percentages [n (%)], continuous variables are 
expressed as median with IQR [median (IQR)], age is expressed as mean with 
age range [mean (range)]

Abbreviations: IQR  interquartile range, n number
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Indications for atypical antipsychotics at admission
Fifty-five of 88 (62.5%) patients taking atypical antipsy-
chotics on admission did not have an appropriate indica-
tion recorded. Fourteen (15.9%) of these 88 patients on 
atypical antipsychotics met the criteria for appropriate 
use of atypical antipsychotics, while 19/88 (21.6%) had an 
off-label but accepted indication (Fig. 1).

Among the 14 cases with an appropriate indication, 
seven had depression, six had bipolar disorder, two 
patients had schizoaffective disorder, one had severe 
depression with psychotic symptoms, and one had a 
previous manic episode. Of the 21 cases prescribed 
atypical antipsychotics for off-label indications, 11 
(52.4%) had delirium, 10 (47.6%) substance-induced 
mental and behavioural disorders (alcohol, tobacco, 
sedatives, or others), and one patient had Parkinson’s 
dementia. In 55 patients without a documented appro-
priate or off-label indication, the following potential 
reasons for prescription of atypical antipsychotics were 
identified: dementia in 20/55 cases (36.4%), depression 
in 11/55 cases (20.0%), insomnia in 8/55 cases (14.5%), 
anxiety disorder in 5/55 cases (9.1%), and sleep dis-
order in 5/55 cases (9.1%). In 15/55 cases (27.3%), no 
documented diagnoses or indications were found to 
justify therapy with atypical antipsychotics (Supple-
mentary Table 1).

Change in atypical antipsychotic prescribing during 
hospitalisation
The number of patients prescribed atypical antipsy-
chotics increased from 88/2005 (4.4%) at admission 
to 116/1980 (5.9%) at discharge. New prescribing of 
atypical antipsychotics during hospitalisation occurred 
in 47 (2.5%) of 1894 patients who were discharged. 
Among these, 26 prescriptions (55.3%) were for off-
label but accepted indications, while 17 prescriptions 
(36.2%) did not have any coded indication. Deprescrib-
ing was observed in 35/87 (40.2%) patients with an 
atypical antipsychotic at admission who were followed 
up at discharge (Fig. 2).

The most frequently coded indication for an atypi-
cal antipsychotic prescription during hospital stay was 
delirium in 22 cases (84.6%), followed by psychiatric 
behavioural disturbances due to substance use in five 
cases (19.2%; some patients had multiple indications 
simultaneously). The most frequently identified poten-
tial reasons for atypical antipsychotic prescription in 
the 17 patients without appropriate or off-label indica-
tion were insomnia (N = 7, 33.3%), cerebral infarction 
(N = 4, 19%), dementia (N = 4, 19%), and other sensory 
perception disorders (N = 2, 9.5%).

Change in atypical antipsychotic prescribing within two 
months and one year post-discharge
During the index hospital stay, 47 of the 1893 patients 
(2.5%) who were not receiving atypical antipsychotics at 
admission but remained under follow-up at discharge 
were newly prescribed an atypical antipsychotic. Of these 
47 patients, 26 (55.3%) received the medication for an 
off-label indication, 17 (36.2%) for a potentially inappro-
priate indication.

At two months post-discharge, 21 of the 26 patients 
(80.8%) with an off-label indication were still in follow-
up. Of these, 2 patients (9.5%) had their antipsychotic 
treatment deprescribed. After one year, 14 of the 15 
patients (93.3%).who remained in follow-up had been 
deprescribed.

Among the 17 of 47 patients (36.2%) with a potentially 
inappropriate indication for antipsychotic use at dis-
charge, 13 were available for follow-up at two months 
and 12 at one year. In this subgroup, antipsychotics were 
deprescribed in 2 of 13 cases (15.4%) within two months, 
and in 7 of 12 cases (58.3%) within one year.

At the time of discharge, 1863 of the 1980 (94.1%) 
assessed patients were not on atypical antipsychotic 
therapy. Of these, there were 1846 patients who had 
not received atypical antipsychotics at admission and 
17 patients whose atypical antipsychotic treatment was 
discontinued during hospitalisation. Among those 1863 
patients who were not prescribed antipsychotics at dis-
charge, 16/1630 patients (1.0%) had been newly com-
menced on atypical antipsychotics within two months, 
and 38/1411 patients (2.7%) within one year post-dis-
charge (Fig. 1).

Association of patient and clinical factors with atypical 
antipsychotic use
Table  2 summarises the proportion of participants on 
atypical antipsychotics at different time points, catego-
rised by intervention group, age, ward type, medication 
burden, dementia diagnosis, and survival status at one 
year. No statistically significant differences were observed 
between the intervention and control groups at any time 
point (p > 0.05).

Age also showed no significant interaction with atypical 
antipsychotics use, although participants aged ≥ 80 years 
had higher use at each time point compared to younger 
participants. The type of hospital unit at admission had 
a significant effect on atypical antipsychotic use at one 
year, with internal medicine units having a higher pro-
portion (6.8%) of patients still prescribed atypical anti-
psychotics compared to patients who had been admitted 
to surgical units (2.4%, p < 0.01).

Patients with a higher chronic medication burden 
(≥ 10 long-term daily medications) consistently showed 
increased atypical antipsychotic use compared to those 
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Fig. 1  Longitudinal patterns of atypical antipsychotics (AAP) deprescribing in the OPERAM trial. The numerators of column one become denominators 
of column two, etc. However, the total number of patients change at each follow-up, given lost-to-follow-up across time (N = 2005 at admission, N = 1980 
at discharge, N = 1726 at two months, N = 1493 at one year), explaining that the numbers are not exactly the same across columns. For example, of the 88 
patients who were on an atypical antipsychotic at admission (numerator in column 1), 87 (denominator in column two) were still in the study follow-up at 
discharge. Of the 1917 (numerator in column one) patients without an atypical antipsychotic at admission, 1893 (denominator in column two) remained 
in the follow-up at discharge. The same logic applies to the follow-ups at two months and one year
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with fewer daily medications i.e. < 10 long-term daily 
medications, with significant differences persisting at two 
months (p = 0.03) and one year (p = 0.02) post-discharge.

Dementia was strongly associated with higher atypi-
cal antipsychotic use at all time points (p < 0.001). Finally, 
among participants who died within one year, atypical 
antipsychotics use at discharge was significantly higher 
(8.6%) compared to those who survived to one year post-
discharge from the index admission (5.1%, p = 0.01).

Additional subgroup analyses were conducted to com-
pare prescribing and deprescribing patterns between 
intervention and control groups. No statistically signifi-
cant differences were observed in indication appropri-
ateness or deprescribing rates among patients already 
receiving atypical antipsychotics prior to admission (Sup-
plementary Table 2) or among those newly initiated on 
such treatment during hospitalisation (Supplementary 
Table 3).

Discussion
Key results
This study of older adults with multimorbidity and poly-
pharmacy across four European countries highlights the 

significant challenges in optimising atypical antipsychotic 
prescribing during hospitalisation. At hospital admis-
sion, 4.4% of patients were prescribed atypical antipsy-
chotics but the majority (62.5%) of these prescriptions 
were classified as potentially inappropriate. One-third of 
patients with potentially inappropriate prescriptions had 
deprescribing at discharge and almost 60.0% at one year, 
emphasising that deprescribing of atypical antipsychotics 
is a long-term process.

During hospitalisation, 47 (2.5%) of the 1893 antipsy-
chotic-naive patients at admission who were followed 
up at discharge were newly prescribed an atypical anti-
psychotic, and in more than one-third (36.2%) of these 
cases, no clear indication was documented. Among those 
without a clear indication, deprescribing of the atypical 
antipsychotic occurred infrequently in the early post-
discharge period, with only 15.4% of these cases having 
the medication discontinued within two months of dis-
charge. However, within one year of discharge, 58.3% of 
patients newly started on atypical antipsychotics dur-
ing hospitalisation, without a clear indication, had the 
medication deprescribed. New prescriptions continued 
to occur after discharge, but at a low level with 1.0% of 

Fig. 2  Pattern of atypical antipsychotics (AAP) deprescribing in the OPERAM trial during hospitalisation. Deprescribing means either reducing the dose 
or stopping the medication. One patient with potentially inappropriate indication at admission was diagnosed with a new condition during the hospital 
stay that justified treatment with an AAP. The numerators of column one become denominators of column two, etc. However, the total number of pa-
tients change at each follow-up, given lost-to-follow-up across time (N = 2005 at admission, N = 1980 at discharge, N = 1726 at two months, N = 1493 at 
one year), explaining that the numbers are not exactly the same across columns. For example, of the 88 patients who were on an atypical antipsychotic 
at admission (numerator in column one), 87 (denominator in column two) were still in the study follow-up at discharge. The same logic applies to the 
follow-ups at two months
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follow-up patients receiving an atypical antipsychotic 
within two months and 2.7% within one year. These find-
ings suggest that atypical antipsychotics are often pre-
scribed to older hospitalised patients in a manner that 
does not align with best practice guidelines. This pat-
tern of repeat prescription issue and delayed deprescrib-
ing exposes this vulnerable population to the avoidable 
risks of atypical antipsychotics including falls, cognitive 
impairment and metabolic complications [1, 14, 15]. 

Interpretation
Prescribing patterns at admission
The overall prevalence of atypical antipsychotic use at 
admission was (4.4%) somewhat lower than reported 
in a previous study of similar hospitalised older people 

(7.2%) [19]. However, the high rate of potentially inap-
propriate prescriptions (62.5%) indicates that inappro-
priate antipsychotic prescribing remains a significant 
problem, even before hospitalisation. This aligns with 
findings from Kalisch Ellett et al., who reported similar 
concerns in older hospitalised patients in Australia [32]. 
Atypical antipsychotics were more frequently prescribed 
to patients with dementia and those taking ≥ 10 daily 
medications, with both groups being highly susceptible 
to adverse drug effects and adverse drug interactions, 
emphasising the need for particular caution when pre-
scribing in these patient groups. However, our data do 
not allow us to determine the direction of this association 
[33, 34]. The strong link between dementia and antipsy-
chotic use follows a well-established pattern: in patients 
with dementia, behavioural and psychological symptoms 
frequently lead to atypical antipsychotic prescribing, 
despite clear guideline advice against their use whenever 
possible [35]. This is particularly problematic because 
the persistence of antipsychotic medications prescribed 
during hospitalisation in patients with dementia can 
remain as high as 81% even one year after discharge [36]. 
This practice persists despite numerous safety warn-
ings, including the EMA warning in 2004 highlighting 
increased mortality risk in older patients with dementia 
following exposure to atypical antipsychotics [37, 38]. 
EMA reported an almost twofold increased risk of all-
cause mortality and a threefold increase in cerebrovas-
cular events in patients living with dementia treated with 
risperidone and olanzapine [39]. Initially limited to these 
two atypical antipsychotics, safety warnings by interna-
tional and national agencies were later extended to all 
atypical antipsychotics in 2009 [40]. 

In our study, no clear diagnosis justifying the prescrip-
tion could be found for a quarter of patients prescribed 
atypical antipsychotics without appropriate or off-label 
indication at admission. This raises concerns that incom-
plete or no documentation in their medical records may 
have contributed to some cases of seemingly inappropri-
ate prescribing of atypical antipsychotics. This issue has 
been noted in earlier research on atypical antipsychotic 
use, with some studies reporting up to 60% of medical 
records were missing key information, including the pri-
mary diagnosis (17.5%), additional diagnoses (28%) and 
presenting symptoms (20%) [32, 41]. 

New prescriptions during hospitalisation and at discharge
The 2.5% initiation rate for atypical antipsychotics dur-
ing hospitalisation, with 36.2% of these new prescriptions 
lacking clear indications, reflects similar concerns from 
previous studies about frequent and often inappropri-
ate prescribing of antipsychotics in acute hospital set-
tings [42, 43]. In our study, the most common reason for 
new atypical antipsychotic prescriptions was delirium, 

Table 2  Atypical antipsychotics prescription – interaction with 
patient variables

Baseline Discharge 2 Months 1 Year
Intervention group
  Intervention 4.9% 

(47/961)
6.1% (58/947) 6.2% 

(52/833)
6.6% 
(48/726)

  Control 3.9% 
(41/1044)

5.6% (58/1033) 5.7% 
(51/893)

5.2% 
(40/767)

p = 0.345 p = 0.629 p = 0.641 p = 0.252
Age (years)
  < 80 4.3% 

(46/1078)
5.2% (55/1065) 5.0% 

(47/946)
5.3% 
(45/843)

  >= 80 4.5% 
(42/927)

6.7% (61/915) 7.2% 
(56/780)

6.6% 
(43/650)

p = 0.696 p = 0.156 p = 0.054 p = 0.299
Ward
  Medicine 4.7% 

(77/1624)
5.9% (95/1602) 6.0% 

(84/1390)
6.8% 
(81/1198)

  Surgery 2.9% 
(11/381)

5.6% (21/378) 5.7% 
(19/336)

2.4% 
(7/295)

p = 0.122 p = 0.799 p = 0.787 p = 0.004
Number of long-term medications
  < 10 2.5% 

(24/976)
4.9% (47/963) 4.7% 

(40/855)
4.4% 
(34/765)

  >= 10 6.2% 
(64/1029)

6.8% (69/1017) 7.2% 
(63/871)

7.4% 
(54/728)

p < 0.001 p = 0.071 p = 0.025 p = 0.015
Dementia status
  No Dementia 3.2% 

(61/1894)
4.5% (85/1869) 4.8% 

(78/1630)
4.5% 
(63/1413)

  Dementia 24.3% 
(27/111)

27.9% (31/111) 26.0% 
(25/96)

31.3% 
(25/80)

p < 0.001 p < 0.001 p < 0.001 p < 0.001
Survival status at 1 year
  Alive 4.3% 

(70/1632)
5.2% (84/1607) 5.8% 

(88/1521)
NA

  Death 4.8% 
(18/373)

8.6% (32/373) 7.3% 
(15/205)

NA

p = 0.609 p = 0.010 p = 0.385 NA
Percentage of participants on atypical antipsychotic at different time points 
grouped by potential reasons for interaction
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a condition often managed with antipsychotics despite 
guidelines recommending caution [19, 42]. Research 
suggests that stress and uncertainty among resident 
physicians, along with pressure from other healthcare 
professionals, contribute to potentially inappropriate pre-
scribing of atypical antipsychotics in older hospitalised 
patients [44, 45]. Additionally, cost pressure and the sys-
tematic stress within healthcare may further exacerbate 
this issue. In our study, medications on PRN basis were 
also included in the analysis. However, as these medica-
tions may not have actually been administered or taken 
by the patient, we cannot exclude an overestimation of 
the true number of medications and the extent of drug 
exposure.

These findings highlight the challenge of balancing 
acute symptom management (e.g., agitation in delirium) 
with long-term medication safety, as the lack of depre-
scribing plans at discharge can result in unnecessary con-
tinuation and chronic inappropriate antipsychotic use.

Deprescribing patterns over time
The deprescribing rates observed in this study are note-
worthy. Of the 88 patients who were receiving atypical 
antipsychotics at admission, 35 (40.2%) had the medi-
cation deprescribed by discharge. Among those with 
potentially inappropriate prescriptions, 37.7% were either 
deprescribed or had a suitable indication documented 
at discharge. This implies that in nearly one-third of 
cases, clinicians either identified the lack of a valid indi-
cation and chose to stop the medication or were able 
to justify continued use, reflecting clinical awareness 
and judgement. The fact that we did not find any differ-
ences between the intervention group, which received 
a systematic medication review and the control group 
regarding the proportion of patients discharged with 
atypical antipsychotics further suggests that hospital 
physicians may already engage in medication reviews as 
part of routine clinical practice, enabling them to distin-
guish between appropriate and inappropriate prescrip-
tion indications. To further explore this, we compared 
prescribing and deprescribing patterns by indication 
appropriateness. No significant differences were found 
between groups in terms of antipsychotic prescriptions 
(Supplementary Tables 2 and 3).

However, among patients newly started on atypical 
antipsychotics during hospitalisation, there was a non-
significant trend suggesting more cautious prescribing 
in the intervention group. No clear trends were observed 
for deprescribing. Overall, the structured medication 
review had little effect on prescribing rates but may have 
influenced decisions about starting antipsychotics.

The effectiveness of the intervention might thus have 
been limited not due to a lack of awareness, but poten-
tially because of other barriers to deprescribing. Several 

barriers to reducing inappropriate prescribing have been 
identified, ranging from intrinsic factors (such as phy-
sicians’ beliefs, attitudes, and knowledge) to extrinsic 
factors (including patient expectations, work environ-
ment, healthcare system constraints, and cultural influ-
ences) [46]. However, the OPERAM study demonstrated 
that structured medication reviews alone have a limited 
impact on deprescribing, likely due to systemic obstacles 
such as fragmented care transitions, prescribing inertia, 
and prescriber uncertainty [21]. 

In the early post-discharge period, deprescribing of 
atypical antipsychotics remained uncommon, with only 
15.4% of patients who had been newly initiated on these 
medications during hospitalisation for a potentially inap-
propriate indication having the drug discontinued within 
two months of discharge. However, over the course of a 
year’s follow-up, the deprescribing rate increased, with 
58.3% of these patients having the atypical antipsychotic 
medication withdrawn. This pattern is consistent with 
previous work showing that once antipsychotics are pre-
scribed in older adults, they tend to be continued, even 
when initially started for transient symptoms [32, 43]. In 
the present study, the majority (84.6%) of off-label atypi-
cal antipsychotic prescriptions during hospitalisation 
were likely issued for symptoms of delirium and sub-
stance-induced mental and behavioural disorder. We may 
have underestimated the prevalence of BPSD, as these 
were likely coded under the general diagnosis of delirium. 
At the time of data collection, BPSD was not consistently 
or systematically recorded as a distinct clinical entity, 
and no specific ICD-10 code existed for this syndrome. 
As a result, patients presenting with agitation, psychosis, 
or other neuropsychiatric symptoms related to dementia 
may have been categorised under delirium, potentially 
obscuring more precise characterisation of symptom pat-
terns and related prescribing practices. Nevertheless, in 
a comparable population, 31.3% of patients developed 
delirium during hospitalisation, yet only 5% of those 
affected experienced complete resolution of symptoms at 
the time of discharge. An additional 20% showed symp-
tom resolution at three months post-discharge [47]. This 
may explain the relatively low deprescribing rate after 
two months and even after one year in the present study. 
Despite possible off-label indications for use in patients 
with delirium, recent reviews have found that only low-
quality evidence supports the use of atypical antipsy-
chotics, although a potential benefit may exist in patients 
experiencing acute distress or severe agitation [48–50]. 
Furthermore, these reviews concluded that antipsychot-
ics do not reduce the severity or duration of delirium, 
do not improve cognitive function, do not resolve symp-
toms, and have no effect on mortality or length of hospi-
tal stay [48, 49]. 
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Among the patients who were newly commenced on 
atypical antipsychotics during hospitalisation without an 
appropriate indication, only 58.3% had the medication 
deprescribed within one year. Given that the OPERAM 
study does not provide a detailed direct linkage between 
specific diagnoses and prescribed medications, the ratio-
nale for initiating atypical antipsychotics remains largely 
speculative. A considerable proportion of prescriptions 
were issued in patients with a previous cerebral infarction 
(19%) or in patients with dementia (19%). The chronic 
nature of these underlying conditions may contribute 
to the continued use of atypical antipsychotics. Another 
potential explanation is the older age and multimorbid-
ity of the OPERAM participants, for which deprescrib-
ing might not be always the first priority, notably due to 
lack of time among healthcare professionals. However, 
this high proportion of patients without deprescribing of 
atypical antipsychotics newly started at discharge at one 
year and the fact that most of those patients missed an 
appropriate prescribing indication underscore the impor-
tance of carefully evaluating any new prescription during 
hospitalisation and continuation at discharge. This might 
help avoid long-term potentially inappropriate prescrip-
tions, given some inertia in deprescribing.

The subgroup analysis showed that patients with 
dementia were significantly more likely to be prescribed 
atypical antipsychotics, an unsurprising finding. At 
admission, 31% of patients in the atypical antipsychotic 
group had dementia, compared to a dementia preva-
lence of 4.4% in the group that did not receive atypical 
antipsychotics. This confirms results of previous studies 
showing that patients with dementia frequently receive 
atypical antipsychotics, despite the increased risk of 
adverse events [33, 36, 51]. This trend persisted through-
out the index hospital stay, with a strong association still 
present at discharge. Patients with dementia often receive 
atypical antipsychotics to manage behavioural symptoms, 
despite the substantial risks associated with this practice 
i.e. increased risk of stroke, venous thromboembolism, 
myocardial infarctions, and other severe adverse events 
[34]. 

Clinical implications
Future research should not only focus on identifying 
inappropriate prescriptions in older patients in hospi-
tals, but also on developing effective strategies to sup-
port hospital physicians in deprescribing – ideally by 
initiating discontinuation planning for atypical antipsy-
chotics before discharge – in close collaboration with 
both patients and general practitioners. Integrating 
structured medication review with appropriate depre-
scribing into discharge planning could further reduce 
the use of atypical antipsychotics after hospitalisation. 
However, such efforts face several challenges, including 

patient expectations, prescribing habits, fear of adverse 
outcomes due to medication withdrawal, and systemic 
barriers [52]. Engaging patients, families, and caregiv-
ers—guided by evidence-based deprescribing recom-
mendations—is essential [53]. In previous qualitative 
studies, physicians also emphasise the need for struc-
tural changes, such as dedicated funding for medication 
reviews, improved communication systems, access to 
non-pharmacological alternatives, updated deprescribing 
guidelines, and better tools to strengthen patient involve-
ment in medication decisions [52, 53]. 

Limitations
This study has some limitations. First, the observational 
design precludes definitive causal conclusions regard-
ing prescribing practices and patient outcomes. Second, 
potential documentation inaccuracies may have led to 
underestimation or misclassification of appropriate pre-
scribing indications. In a quarter of all atypical antipsy-
chotic-medicated patients without an appropriate or 
off-label indication at admission, a clear diagnosis linked 
to the atypical antipsychotic therapy could not be deter-
mined. Moreover, our dataset did not include detailed 
clinical documentation of neuropsychiatric symptoms 
that might have led to the prescription of antipsychotics. 
This limits the ability to explore the relationship between 
specific symptom profiles—particularly in patients with 
dementia—and the persistence of antipsychotic prescrib-
ing. Third, in this study we considered, in line with EMA 
approvals, the acute treatment of a manic or depressive 
episode in the context of bipolar disorder with certain 
atypical antipsychotics, as well as the add-on treatment 
of major depression with inadequate response to con-
ventional antidepressants, to be appropriate indica-
tions. We identified seven patients with bipolar disorder 
who were treated with olanzapine or quetiapine, and six 
patients with depression who received quetiapine. How-
ever, in both groups, there was no documented evidence 
that an acute manic or depressive episode, or an acute 
major depressive episode, was actually present. A coding 
or documentation error cannot be entirely ruled out in 
these cases. However, since we cannot definitively deter-
mine whether these patients received atypical antipsy-
chotics without an appropriate indication, and in order 
to remain cautious with respect to statements regarding 
potentially inappropriate pharmacotherapy, we classified 
all patients with bipolar disorder (ICD-10: F31) as well 
as those with a depressive episode (ICD-10: F32) who 
received an appropriate atypical antipsychotic (e.g., que-
tiapine) as having received treatment with an adequate 
indication. Fourth, while we examined antipsychotic 
deprescribing following hospitalisation, we did not assess 
possible unintended consequences of deprescribing, such 
as the substitution with other psychotropic medications. 
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Prior studies have suggested that deprescribing antipsy-
chotics in patients with dementia may lead to increased 
use of therapeutic alternatives, including antidepressants 
and anxiolytics [54, 55]. This may be an important area 
for future research. Fifth, we conducted multiple compar-
isons across several subgroups and time points as shown 
in Table 2. While unadjusted p-values are reported, 
we acknowledge the increased risk of type I error due 
to multiple testing. These results should therefore be 
interpreted with some caution, particularly for margin-
ally significant findings. Sixth, the data are from 2016 to 
2019 and might be somewhat outdated. Finally, a limita-
tion of our study is that we did not directly assess clini-
cal outcomes or adverse events related to the continued 
inappropriate use of atypical antipsychotics. Although 
a previous analysis of the OPERAM cohort found no 
overall association between antipsychotic prescribing 
and drug-related readmissions, individual cases of harm 
such as falls and delirium were still observed [56]. Con-
sequently, without a direct outcome assessment in our 
specific analysis, we cannot exclude the possibility of rel-
evant patient risks.

Conclusion
This study highlights the widespread issue of potentially 
inappropriate antipsychotic prescribing in older multi-
morbid patients following acute hospitalisation. Many 
new prescriptions initiated during the hospital stay were 
potentially inappropriate, and deprescribing efforts were 
slow and insufficient, exposing patients to unnecessary 
long-term risks from atypical antipsychotic therapy. 
Dementia and polypharmacy were key predictors of inap-
propriate atypical antipsychotic use. To enhance patient 
safety, we urgently need to improve prescribing practices 
for atypical antipsychotics in older hospitalised patients. 
By prioritising education, protocol-driven deprescrib-
ing, and post-discharge follow-up, healthcare systems 
will be better placed to reduce inappropriate atypical 
antipsychotic use and associated risks in this vulnerable 
population.
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