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Abstract

Background: Discontinuation of treatment in people with first episode psychosis [FEP) is
common, but the extent to which this is related to specific adverse effects of antipsychotic
medications is unclear.

Objectives: To investigate whether antipsychotic discontinuation is associated with the
prescription of particular antipsychotics and particular adverse effects.

Design: Retrospective cohort study.

Methods: We assembled de-identified electronic health record (EHR] data from 2309 adults with
FEP who received care from the South London and Maudsley NHS Foundation Trust between
1st April 2008 and 31st March 2019. Associations between antipsychotic medications, clinician-
recorded side effects and treatment discontinuation were investigated across a mean follow-up
period of 34.2months using Cox regression.

Results: The mean age of patients was 26.7years and 1492 (64.6%) were male. Among first
prescribed antipsychotic medications, discontinuation occurred earlier with haloperidol [hazard
ratio (HR)=2.78, 95% Cl=1.69-4.60] and quetiapine (HR=1.43, 95% Cl=1.16-1.80) than with
olanzapine. Discontinuation occurred sooner when there was evidence of extrapyramidal
symptoms (HR=1.33, 95% Cl=1.08-1.64) or sexual dysfunction (HR=1.59, 95% Cl=1.03-2.46).
Among antipsychotics prescribed at any point during treatment, lurasidone (HR=1.40, 95%
Cl=1.10-1.78) and aripiprazole (HR=1.09, 95% Cl=1.01-1.19) were associated with earlier
discontinuation than olanzapine. Conversely, clozapine (HR=0.55, 95% Cl=0.41-0.73) and
paliperidone 1-monthly (PP1M] long-acting injectable (HR=0.80, 95% Cl=0.68-0.94) were
associated with later discontinuation. Unexpectedly, for antipsychotics prescribed at any stage
of treatment, sedation (HR=0.89, 95% CI=0.81-0.97), weight gain (HR=0.73, 95% C|=0.64-
0.83), and multiple side effects [HR=0.83, 95% Cl=0.76-0.90) were associated with later
discontinuation.

Conclusion: Earlier treatment discontinuation associated with sexual or extrapyramidal

side effects could be related to their rapid onset and poor tolerability. Later treatment
discontinuation associated with clozapine and PP1M could be related to the relative efficacy of
these treatments. These findings merit consideration when selecting antipsychotic therapy for
people with FEP.
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Introduction

Antipsychotic medications are the first-line treat-
ment for individuals with a first episode of psy-
chosis (FEP).! These drugs are broadly similar in
efficacy and their mechanism of action, but vary
significantly in their side effect profile.>*
International guidelines do not recommend a par-
ticular medication for the first antipsychotic treat-
ment.> Rather, clinicians are encouraged to tailor
treatment choice for each individual according to
side effect profile.1:2:6

Most people with FEP show a symptomatic
improvement following their first course of treat-
ment with an antipsychotic medication.?”
However, many of these patients subsequently
discontinue treatment,®° with discontinuation
rates of 73-77% within 6-12months.!%11 This
may be due to a lack of efficacy. However, para-
doxically, it can also result from patients being
more sensitive to the therapeutic effects of antip-
sychotic medications at this stage,!? with the rela-
tively rapid resolution of symptoms leading to
patients feeling that medication is no longer
needed.!® People with FEP are also more sensi-
tive to the adverse effects of antipsychotics than
chronic patients.!* Interruption of antipsychotic
treatment is associated with a five-fold increase in
the risk of subsequent relapse.!®

In people with chronic schizophrenia, time to dis-
continuation is significantly longer for those tak-
ing olanzapine than those taking quetiapine or
risperidone.!%!7 Less is known about whether
there are differences in the discontinuation rates
of antipsychotics being taken by people with FEP.
A greater understanding of treatment discontinu-
ation at this stage would inform the clinical man-
agement of medication nonadherence and efforts
to reduce the risk of subsequent relapse.!%18,

In general, side effects are linked to reduced treat-
ment adherence to medication in patients with
FEP and chronic schizophrenia.!?!° However,
the extent to which poor adherence is associated
with particular adverse effects is unclear.
Similarly, although medication discontinuation
has been linked to Parkinsonian side effects,20:21
there is a lack of data on whether this also applies
to other side effects.?

These issues can be addressed through large-scale
studies of real-world clinical data. In the present
study, we analysed electronic health records
(EHRs) to investigate the prevalence of

clinician-recorded antipsychotic side effects and
their associations with treatment discontinuation
in a large sample of patients with FEP. We
hypothesized that clinician-recorded side effects
are associated with a reduction in time to discon-
tinuation of the first prescribed antipsychotic.

Methods

Aims
To assess:

(i) Time to discontinuation of different
antipsychotics used as the first prescribed
treatment after the diagnosis of FEP.

(ii)) Time to discontinuation of different

antipsychotics prescribed at any point

during treatment.

Associations between clinician-recorded

side effects and time to discontinuation of

the first prescribed antipsychotic.

Associations between clinician-recorded

side effects and time to discontinuation of

antipsychotics prescribed at any point
during treatment.

(iii)

@iv)

Study setting

Data were extracted from the South London and
Maudsley (SLaM) NHS Trust Biomedical
Research Centre (BRC) case register. SLaM is a
large UK health provider, which provides special-
ist mental healthcare to an area of 1.3 million resi-
dents four South London boroughs: Croydon,
Southwark, Lewisham, and Lambeth.22 The clin-
ical records of patients who received care from
SLaM have been fully electronic since 2007.22
SLaM provides specialist Early Intervention
Services (EIS) for patients with FEP and aims to
increase early detection of psychosis, ensure
timely treatment and improve access to psycho-
logical and pharmacological treatments for peo-
ple experiencing their first episode of psychosis.

Source of clinical data

The SLaM BRC Case Register contains de-iden-
tified, clinician-recorded EHR data for patients
receiving care from SLaM clinical services. Data
are entered by clinicians in structured fields
(including demographics, psychotropic medica-
tions and contacts with mental healthcare ser-
vices) and in unstructured ‘free text’ fields where
narrative data are recorded, which describe the
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clinical presentation, progress and agreed treat-
ment plan following contact between a patient
and a clinician. The Clinical Interactive Record
Search (CRIS) tool was used to extract data for
the study. CRIS enables the query and assembly
of de-identified EHR data in the SLaM BRC
Case Register to support large-scale epidemio-
logical analyses. The SLaM BRC Case Register
and CRIS tool received ethical approval for use as
a source of data for mental health research studies
by the Oxfordshire Research Ethics Committee C
(reference 08/H0606/71+5).

Participants and inclusion criteria

Data were extracted for all individuals aged 16—
65years who were accepted into a SLaM EIS
between 1st April 2008 and 31st March 2019.
This time period was chosen to maximize the sam-
ple size of patients with at least 2 years of follow-up
data. Patients aged between 16-65years were
included, as this is the intake age range for SLaM
EIS.23 Follow-up data were obtained up to 31st
March 2021. Patients were excluded if they did
not have evidence of a documented start date of a
prescribed antipsychotic medication. The index
date was defined as the date of accepted referral to
the SLaM EIS. Participants with missing gender
or ethnicity data were excluded from the study.

Data extraction

Data were extracted using CRIS tool through
Structured Query Language queries. The follow-
ing variables were extracted from structured data:
age, gender, ethnicity, diagnosis, EIS team, index
date and date of death (for patients who died dur-
ing the study period). Ethnicity data were catego-
rized according to the UK Office for National
Statistics guidelines and recoded into four groups:
‘Asian’, ‘Black’, ‘Mixed’, ‘White’ and ‘Other’.
The following variables were manually extracted
from unstructured data: specific antipsychotics
prescribed, antipsychotic start and stop date (if
stopped during the study period), and clinician-
recorded side effects [extrapyramidal side effect
(EPSE), hyperprolactinemia, sedation, sexual,
weight gain]. These side effects were chosen based
on their potential associations with antipsychotics
as documented in the Maudsley Prescribing
Guidelines.? For details of all structured and
unstructured data variables, see Supplemental
Tables 1 and 2. Supplemental Table 3 lists the
names of antipsychotics ascertained from unstruc-
tured data. The list includes the generic and brand

names of antipsychotics licensed for use in the
United Kingdom during the study period.

Unstructured data ascertainment

Unstructured data were defined as ‘free text’ doc-
uments (event notes, discharge summaries and
clinical correspondence) recorded by clinicians in
the SLaM BRC Case Register. Unstructured data
for the patients included in the study were manu-
ally reviewed by two trained mental health
researchers (AB and ]JI) to identify the variables
described previously. Inter-rater reliability (IRR)
figures for the ascertainment of unstructured data
were estimated using a sample of 100 patient
records which were reviewed by both AB and JI.
IRR was high for antipsychotic name (Cohen’s
kappa=0.92) and start and stop dates (Cohen’s
kappa=0.89). Disagreements and questions dur-
ing data ascertainment were resolved by a trained
psychiatrist (RP).

Data assembly and analysis

Data were assembled and analysed using R
Statistical Software (version 4.1.0; R Core Team
2021). Structured data and data obtained using
manual extraction methods were stored in sepa-
rate Microsoft excel files. These files were merged
and assembled using R. Data were assembled with
each row representing a single zrearment episode. A
treatment episode was defined as a period during
which an antipsychotic treatment was started and
stopped, or continued until the end of the follow-
up period (31st March 2021). Each patient
included in the study had a minimum of one treat-
ment episode. Some patients had more than one
treatment episode.

Descriptive statistics were used to describe cohort
characteristics. Means and standard deviations
were reported for continuous variables and fre-
quencies and percentages for categorical variables.

Survival analyses were used to estimate time to
antipsychotic discontinuation for different antip-
sychotic medications and illustrated using
Kaplan—Meier survival curves. The censor date
was the date of antipsychotic discontinuation or
31st March 2021 for treatment episodes still
active by the end of the follow-up. Cox regression
analyses were used to investigate the associations
of (a) antipsychotics with time to discontinuation,
and (b) clinician-recorded side effects with time
to discontinuation.
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For aim (i), age, gender, ethnicity and prescription
setting were included as covariates in a multivari-
able analysis. For aim (ii), the prescription setting
and treatment episode number were included as
covariates in a multivariable analysis. For aim (iv),
the treatment episode number was included as a
covariate in a multivariable analysis.

The prescription setting was defined as either
community (outpatient) or hospital (inpatient).
Prescription setting was included as a covariate as
patients receiving care in an inpatient setting may
have been more unwell and had opportunity to
more timely treatment switches than patients initi-
ated on an antipsychotic in the community whose
frequency of follow-up would be lower than in a
psychiatric hospital. Treatment episode number
was defined as the number of treatment episodes
prior to and including the current antipsychotic
and included as a covariate to investigate whether
antipsychotics started later in the treatment trajec-
tory were associated with a higher or lower rate of
discontinuation compared to antipsychotics
started earlier in the treatment trajectory.

The study was undertaken and reported according
to the REporting of studies Conducted
using Observational Routinely-collected Data
(RECORD) statement. A completed RECORD
checklist is provided in the Supplemental Material.

Results

Descriptive statistics

Of 3312 patients accepted to a SLaM EIS
between 1st April 2008 and 31st March 2019,
2309 patients were included in the study. A study
attrition chart can be found in Supplemental
Figure 1. The total study follow-up included
6830.8 person years. The mean and median fol-
low-up times per patient were 34.2months
(SD=28.7) and 24.2months [IQR=32.9, 95%
confidence interval (CI)=12.4-50.1], respec-
tively. Data from 7013 treatment episodes were
ascertained, of which 2309 (32.9%) were first
treatment episodes. The mean number of treat-
ment episodes per patient was 3.1 (range=1-19).
The mean age of patients was 26.7 years. 1492
(64.6%) were male and 817 (35.4%) were female.
1096 patients were Black (47.5%), 703 (30.4%)
White, 194 (8.4%) Asian, 102 (4.4%) were of
mixed ethnicity and 214 (9.3%) were ‘Other’ eth-
nicity. 1093 (47.3%) were diagnosed with schizo-
phrenia, 107 (4.6%) with psychotic depression,

104 (4.5%) with bipolar disorder, 74 (3.2%) with
substance-related psychosis and 18 (0.8%) with
schizoaffective disorder and 913 (39.5%) with
psychotic disorder not otherwise specified.

Frequency of antipsychotic medications
Olanzapine, risperidone and aripiprazole were the
most frequently prescribed oral antipsychotic medi-
cations, both across first treatment options (90%)
and all treatment episodes (70%) (Table 1). Long-
acting injectable antipsychotics (ILAIs) were rarely
prescribed as a first treatment, and clozapine was
never prescribed as a first treatment. LLAIs were used
more for subsequent episodes, and paliperidone LAI,
aripiprazole LLAI and zuclopenthixol LLAI were the
most frequently prescribed LAIs. Across all episodes,
only 1.7% of prescriptions were for clozapine.

Discontinuation of the first prescribed
antipsychotic medication

Figure 1 and Supplemental Table 4a and b show
results from a Cox regression and mean time to
event analysis evaluating the association of the
most frequently prescribed oral antipsychotics
with time to discontinuation compared to olanzap-
ine (the most frequently prescribed antipsychotic)
for first treatment episodes. During the follow-up
period, 1551 patients (67.4%) discontinued their
first prescribed antipsychotic. A Kaplan—Meier
survival curve is provided in Supplemental
Figure 2. When prescribed as the first treatment,
haloperidol [hazard ratio (HR)=2.78, 95%
CI=1.69-4.60] and quetiapine (HR=1.43, 95%
CI=1.16-1.80) were discontinued significantly
earlier than olanzapine. Of note, for haloperidol,
the mean time to discontinuation was 3.5 months
(standard error: 0.97) and the median time to dis-
continuation was 1.2 months, whereas for olanzap-
ine, the mean time to discontinuation was
23.5months (standard error: 1.38) and median
time to discontinuation was 9.4 months. First pre-
scribed antipsychotics were discontinued earlier
when commenced in inpatient settings than in
community settings (HR=1.41, 95% CI=1.27-
1.60). First prescribed antipsychotics were discon-
tinued later in male patients than in female patients
(HR=0.81, 95% CI=0.73-0.90).

Discontinuation of antipsychotic medication

across all treatment episodes

Figure 2 and Supplemental Table 5a and b
describe a Cox regression and mean time to event
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Table 1. Frequency of antipsychotic treatment episodes.

Antipsychotic

Number of patients commenced on Number patients commenced on
a specific antipsychotic as the first a specific antipsychotic across all
prescribed treatment (n1=2309) (%)  treatment episodes (n=7013) (%)

Olanzapine
Risperidone
Aripiprazole
Quetiapine
Amisulpride
Paliperidone 1-monthly LAI
Aripiprazole LAl
Haloperidol
Clozapine
Lurasidone
Zuclopenthixol LAl
Flupenthixol LAI
Haloperidol LAI
Risperidone LAl
Pipotiazine LAI
Paliperidone 3-monthly LAI
Flupenthixol
Olanzapine LAl
Sulpiride
Paliperidone
Sulpiride LAI
Cariprazine
Asenapine
Trifluoperazine
Penfluridol

Chlorpromazine

Fluphenazine

1013 (43.9)
571 (24.7)
460 (19.9)
145 (6.3)
85 (3.7)

0 (0.00)

0 (0.00)
18(0.8)

0 (0.00)

8 (0.4)
4(0.2)
1(0.04)
21(0.1)

0 (0.00)

0 (0.00)

0 (0.00)

0 (0.00)

0 (0.00)

0 (0.00)
1(0.04)

0 (0.00)
0(0.00)

0 (0.00)
1(0.04)

0 (0.00)

0 (0.00)
0(0.00)

1860 (26.5)
1314 (18.7)
1638 (23.4)
515 (7.3)
396 (5.7)
264 (3.8)
216 (3.1)
162 (2.3)
117 (1.7)
111(1.6)
97 (1.4)

80 (1.1)

68 (1.0)

39 (0.6)

25 (0.4
18(0.3)
17(0.2)
13(0.2)
13(0.2)
10(0.1)
5(0.1)
5(0.1)
4(0.1)
3(0.04)
3(0.04)

1(0.01)
1(0.01)

LAI, Long acting injectable.

analysis evaluating the association of the most fre-
quently prescribed oral antipsychotics with time
to discontinuation compared to olanzapine (the

most frequently prescribed antipsychotic) for all
treatment episodes. Across all treatment episodes,
4601 antipsychotics (65.9%) were discontinued
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Figure 1. Cox regression analysis comparing the rate of discontinuation between first antipsychotic episodes.
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Figure 2. Cox regression analysis comparing the risk of discontinuation between antipsychotics prescribed at
any time point.

during the follow-up period. A Kaplan—Meier aripiprazole, olanzapine, quetiapine and risperi-
survival curve (restricted to the top five most fre- done) is provided in Supplemental Figure 3.
quently prescribed antipsychotics: amisulpride, Lurasidone (HR=1.40, 95% CI=1.10-1.78)
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and aripiprazole (HR=1.09, 95% CI=1.01-
1.19) were discontinued significantly earlier than
olanzapine. Conversely, paliperidone LAI
(HR=0.80, 95% CI=0.68-0.94) and, especially,
clozapine (HR=0.55, 95% CI=0.41-0.73) were
discontinued significantly later than olanzapine.
Antipsychotics started later in patients’ treatment
trajectories were discontinued earlier than those
started earlier in patients’ treatment trajectories
(HR=1.05, 95% CI=1.04-1.07). The discon-
tinuation HR for each additional treatment epi-
sode increased by a factor of 1.05 (95%
CI=1.04-1.07). Antipsychotics prescribed in an
inpatient setting were discontinued significantly
earlier than antipsychotics prescribed in a com-
munity setting (HR=1.16, 95% CI=1.09-1.23).
This may relate to more frequent medical assess-
ment and opportunity to update treatment plans
in an inpatient setting compared to a community
setting. There were no other significant differ-
ences in discontinuations between olanzapine
treatment episodes and other antipsychotic treat-
ment episodes.

Discontinuation of first prescribed antipsychotic
medication by side effect incidence

Figure 3 and Supplemental Table 6a and b sum-
marize results from a Cox regression and mean time

to event analysis evaluating the association of clini-
cian-recorded side effects with time to discontinua-
tion for first treatment episodes. A Kaplan—Meier
survival curve is provided in Supplemental Figure 4.
EPSEs (HR=1.33, 95% CI=1.08-1.64) and sex-
ual side effects (HR=1.59, 95% CI=1.03-2.46)
were associated with a significantly faster antipsy-
chotic discontinuation, whereas multiple side effects
(HR=0.85, 95% CI=0.74-0.98) were associated
with a significantly later antipsychotic discontinua-
tion than where no side effects were recorded.

Discontinuation of antipsychotic medication by
side effect data across all treatment episodes
Figure 4 and Supplemental Table 7a and b sum-
marize results from a Cox regression and mean
time to event analysis evaluating the association of
clinician-recorded side effects with time to discon-
tinuation across all treatment episodes. A Kaplan—
Meier survival curve (restricted to the top five most
frequently prescribed antipsychotics) is provided in
Supplemental Figure 5. Antipsychotic discontinua-
tion was significantly delayed during treatment epi-
sodes with documented sedation (HR=0.89, 95%
CI=0.81-0.97), weight gain (HR=0.73, 95%
CI=0.64-0.83) or multiple side effects (HR=0.83,
95% CI=0.76-0.90) compared to episodes with-
out clinician-recorded side effects.

Hazard ratio

No side effects
(N=1173)

Side effect reference

EPSE 1.33
(N=125) (1.08-1.64)

Hyperprolactinaemia 1.06
(N=41) (0.74 - 1.52)

Sedation

0.90
(N=423) (0.79-1.03)

Sexual side effects

1.59
(N=24) (1.03-2.46)

Wei

ht gain
(N=158

0.84
(0.68- 1.03)

Multiple side effects 0.85
(N=365) (0.74 - 0.98)

# Events: 1559; Global p-vaiue (Log-Rank): 0.00072094
AIC: 21664.99; Concordance Index: 0.56
EPSE: Extrapyramdal side effects

0.007 **

0.737

0.134

1 0.035 *

0.086
0.022 *

08 1 1.2 14 16 18 2 22242628

Figure 3. Cox regression analysis investigating the association of side effects with time to first antipsychotic

discontinuation.
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Figure 4. Cox regression analysis investigating the association between side effects and time to
discontinuation of antipsychotic treatment at any time point in a patient’s treatment trajectory.

Discussion

This study investigated the relationship between
antipsychotic discontinuation and the drug pre-
scribed, both as first treatment and during all treat-
ment episodes, as well as with clinician-recorded
side effects. We found that there were significant
differences in the time to discontinuation between
different antipsychotics, both for initial and subse-
quent antipsychotic treatment episodes. There
were also significant associations between time to
discontinuation and particular adverse effects.

Although the patients were treated with a total of
27 different antipsychotic medications, three
drugs (olanzapine, risperidone and aripiprazole)
accounted for 90% of the initial treatments and
70% of all treatments.

Discontinuation of first-prescribed

antipsychotic medications

Patients prescribed haloperidol as the first antipsy-
chotic medication discontinued treatment at over
twice the rate of those prescribed olanzapine, with a
median time to discontinuation of 1.2 months. This
finding replicates the results of a meta-analysis by
Zhu et al.,?* which concluded that in terms of all-
cause discontinuation, haloperidol was inferior to

olanzapine, aripiprazole, risperidone and quetia-
pine. Haloperidol is associated with a particularly
high risk of motor side effects,?> which are poorly
tolerated in people with FEP.2¢ Taken together, the
findings of the present study and previous literature
suggest that haloperidol should not be prescribed
as a first-line treatment for patients with FEP.
Quetiapine was also associated with higher rates of
discontinuation than olanzapine, consistent with
the findings in the CATIE!® and SOHO studies.?’
This may reflect a combination of poorer efficacy
and tolerability of quetiapine compared to other
frequently prescribed first-line antipsychotics.?
Female patients discontinued treatment at a signifi-
cantly greater rate than male patients consistent
with findings from a previous study.® This may
relate to differences in pharmacodynamics of antip-
sychotic medications between men and women
and a greater sensitivity to antipsychotic medica-
tions among female patients who may experience
side effects at a lower dose than male patients.?8

Discontinuation of antipsychotic medications
across all treatment episodes

Across all treatment episodes, aripiprazole was dis-
continued earlier than olanzapine. This finding
contrasts with a previous result of no significant
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difference in discontinuation rates between antip-
sychotic medications in FEP patients.!! However,
that study involved a relatively small sample, and
this difference may reflect greater statistical power
in the present study. A higher discontinuation rate
for aripiprazole would be in line with evidence that
it may be less efficacious than olanzapine.?® In
addition, aripiprazole is more likely to be associ-
ated with akathisia and activating side effects.2*
These side effects develop quickly, and may be less
tolerated than the weight gain and metabolic side
effects associated with olanzapine, which develop
more slowly and insidiously. More generally,
EPSEs are strongly associated with medication
non-adherence,?! and patients with FEP are par-
ticularly sensitive to EPSEs.2% This finding, espe-
cially if replicated, merits consideration with
respect to clinical guidelines, which may recom-
mend aripiprazole as a first-line choice of antipsy-
chotic for FEP.30

Lurasidone was also discontinued earlier than
olanzapine. Like aripiprazole, lurasidone has a low
propensity to cause metabolic side effects but is
associated with akathisia.3! A further possibility is
that as lurasidone is a more recently approved
antipsychotic, its use may be reserved for patients
with more complex or refractory illness. We
attempted to adjust for factors related to clinical
complexity and treatment responsiveness by
including the number of treatment episodes prior
to and including the current treatment episode as
a covariate in multivariable Cox regression analy-
ses. A greater number of treatment episodes may
be correlated with more complex or treatment
refractory illness. Nevertheless, there may be other
unmeasured factors of clinical complexity that we
were unable to capture from the dataset. Clozapine
was associated with later discontinuation than
olanzapine. Although this finding may partly
reflect the relatively high levels of clinical monitor-
ing required for patients being treated with clo-
zapine,32 it could also be related to its efficacy,?®
especially in those who have not previously bene-
fited from antipsychotic treatment.33-35

Paliperidone long-acting injectable once-monthly
(PP1M) was also associated with a significantly
delayed discontinuation relative to olanzapine.
This finding supports data from a recent meta-
analysis of randomized controlled trials (RCTs),
which found that LLAI antipsychotics were supe-
rior to oral antipsychotics in terms of all-cause
discontinuation.>® However, other meta-analyses
of RCTs, which include selected patients signing

up for such studies creating biases,3” have found
no differences in rates of discontinuation between
oral and LAI antipsychotics.383° The present
study includes ten LAI antipsychotics, but only
PP1M was associated with a significantly lesser
discontinuation rate, suggesting that the low fre-
quency of administration may have been a factor.
However, our study is limited by small sample
sizes for LAI antipsychotics and PP1M is the larg-
est sample size of all the LAI antipsychotics in the
present study. Nevertheless, multiple other data-
base studies have reported similar findings, with
PP1M being among the antipsychotics with the
lowest discontinuation rate.840

Association of clinician-recorded side effects

with time to discontinuation of first-prescribed
antipsychotic medications

During first-prescribed antipsychotic treatment,
EPSEs were associated with greater rates of medi-
cation discontinuation compared to patients with
no reported side effects. EPSEs have previously
been strongly associated with medication non-
adherence,?! and patients with FEP may be more
sensitive to the effects of EPSEs than patients
with chronic schizophrenia.?® EPSEs were one of
the most frequent reported side effects in our
study, second to sedation. This finding may
reflect a bias in the detection of adverse effects
that are often evident to clinicians and do not rely
on the patient reporting them.

Despite being the least frequently reported adverse
effect, sexual side effects were associated with sub-
stantially greater rates of medication discontinua-
tion. A multi-centre, cross-sectional, naturalistic
study, found that only 37% of patients experienc-
ing antipsychotic-related sexual dysfunction spon-
taneously reported it.4! This finding has been
replicated in studies of side effects associated with
antidepressant medications.#? The strength of
association may depend on whether and how care-
fully clinicians ask about sexual side effects, and
how well these are documented. Our findings
highlight the importance of eliciting the presence
or absence of sexual side effects using self-reported
or clinician-reported rating scales*? as they have
been associated with reduced quality of life and
functioning** and may contribute to a substantially
increased risk of antipsychotic discontinuation.

Recording of multiple side effects was associated
with delayed antipsychotic discontinuation. There
are several possible explanations to account for this.
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EHRs are limited by nonparticipation bias; patients
who choose not to attend appointments will there-
fore be censored from the study earlier. Conversely,
patients with multiple recorded side effects may be
more adherent to antipsychotic medication, pre-
scribed a higher dosage of medication, or more
engaged with treatment leading to more detailed
and more frequent clinical documentation. Patients
who are more engaged and more adherent to medi-
cations may also have better psychosis symptom
control. Such patients may accept a greater side
effect burden and continue their medication in bal-
ance of improved symptoms.4>

Association of clinician-recorded side effects with
time to discontinuation of antipsychotic medica-
tions prescribed across all treatment episodes.

For antipsychotic treatment episodes at any point
during the treatment trajectory, clinician-
recorded sedation, weight gain or multiple side
effects were associated with delayed antipsychotic
discontinuation. This association of sedation,
weight gain or multiple side effects with delayed
antipsychotic discontinuation may appear coun-
terintuitive. However, this relationship may be
confounded with efficacy driving treatment per-
sistence despite side effects, as clozapine and
olanzapine are both associated with the longest
treatment persistence as well as highest likelihood
of sedation and weight gain.?® Moreover, more
adherent patients and those on adequate doses
may be prone to more side effects but also benefit
more from the treatment.

Nevertheless, in the CATIE study, similar rates of
intolerability-related discontinuation were
reported for five different antipsychotics.®
However, the patient samples recruited to RCTs
are not representative of real-world populations.4°
For example, they may be more likely to include
participants who are adherent to recommended
treatment strategies and who are less likely to dis-
continue medication, particularly if they receive
remuneration for taking part in the trial. Patients
in RCTs may also have less complex presentations
and may receive more clinical contact than
patients in real-world samples. It is possible that
side effects which occur more insidiously (e.g.
weight gain) are associated with slower discontin-
uation rates than rapid-onset side effects (e.g.
EPSEs), due to the increased time between treat-
ment commencement and the emergence of
adverse effects. Insidious side effects may take
longer to be noticed by the patient or the clinician,

may not become apparent in clinical trials with
relatively short follow-up periods or may be toler-
ated by the patient in balance of symptom control
by the time they have been noticed.

One surprising finding in the present study was
that an absence of reported side effects was asso-
ciated with a greater rate of discontinuation than
the presence of a reported side effect or multiple
side effects. Treatment episodes with no recorded
side effects may represent episodes in which
antipsychotics were stopped by the patient prior
to clinician assessment, leading to no reported
side effects but also antipsychotic discontinuation
due to apparent inefficacy. Furthermore, it is
likely that side effects are underreported by
patients (especially those which are subjective,
such as sexual side effects or akathisia) and even
where they are recognised, they may not be
recorded in the EHR following clinical assess-
ment. This means that the comparison group of
no recorded side effects is likely to include some
patients who do actually experience side effects
secondary to antipsychotic medications. In con-
trast, there may be a greater propensity to record
the presence of side effects if there is a plan to
mitigate their clinical impact or in patients receiv-
ing additional monitoring as a consequence of the
choice of therapy (e.g. clozapine). Furthermore,
when side effects are inquired about and docu-
mented, this may be occurring as part of a dia-
logue, with the clinicians showing interest in the
patient’s well-being, which could increase alli-
ance and trust as well as treatment continuation.
Both of these factors could reduce the magnitude
of associations of documented side effects with
treatment discontinuation and may even contrib-
ute to the directionality of findings that indicate
that certain side effects are associated with a
reduced rate of treatment discontinuation.

Strengths and limitations

To our knowledge, this is the largest study to
investigate the associations of antipsychotic treat-
ment and clinician-recorded side effects with
treatment discontinuation in patients with FEP.
The use of an EHR dataset enabled the assembly
and analysis of data from a sample of 2309
patients, 7013 treatment episodes and over
6800 person years of follow-up data. Moreover,
these data are representative of real-world clinical
practice in a large provider of specialist mental
healthcare with patients presenting to Early
Intervention Services for psychosis increasing the
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likelihood that the population represented patients
who were in the early stages of treatment for an
emerging psychotic disorder. This fact increases
the likelihood that inferences from the analyses are
generalizable to other FEP populations.

Nevertheless, the information in EHRs is depend-
ent on what clinicians choose to document. For
example, data on clinician-observed side effects is
reliant on the accurate sharing and recording of
side effect information in a clinical setting. A fur-
ther consideration is that patients may have been
prescribed other psychotropic or non-psycho-
tropic medications in addition to antipsychotics.
However, these other medications were not rou-
tinely recorded in the mental healthcare EHR
dataset analysed in the present study. For these
reasons, the presence of recorded side effects may
not have been related to documented antipsy-
chotic treatment episodes, and so it was not pos-
sible to meaningfully analyse the associations of
specific antipsychotic medications with clinician-
recorded side effects. Due to small sample sizes of
LAI antipsychotics within the FEP population, it
was also not possible to make direct comparisons
between LLAI and oral preparations of the same
antipsychotic. Moreover, owing to the nature of
routinely recorded EHR data (which do not
include a comprehensive recording of structured
rating scales to ascertain and differentiate specific
movement side effects) an analysis of individual
extrapyramidal side effects was not possible.

We examined free text data to define antipsychotic
treatment episodes. We defined the start date of
antipsychotic medication based on the earliest
recorded prescription or documentation of each
antipsychotic and stop dates based on the recorded
date of an antipsychotic medication being discon-
tinued or the start date of the next antipsychotic
recorded. This means that ascertained start dates
may not have included antipsychotic prescriptions
that were not documented in the EHR and ascer-
tained stop dates may not have included antipsy-
chotics discontinued (by either the patient or
prescribing clinician) that were not documented
in the EHR. Using this approach meant that it was
also not possible to ascertain or analyse the impact
of antipsychotic polypharmacy. Medication adher-
ence was not systematically ascertained or docu-
mented in the EHR, as the data were obtained
from real-world clinical practice where monitoring
of adherence is not routinely conducted. Non-
adherence to antipsychotic medication in FEP is

variable and is greater for oral preparations than
LAI preparations, with previous studies reporting
figures ranging between 16%, 34% and 64%.%47-48
However, these studies used data from EHRs or
surveys to calculate non-adherence, so it is possi-
ble that non-adherence in the present sample was
even higher. Non-adherence with medication
makes it difficult to interpret associations between
different antipsychotic treatments and time to dis-
continuation as well as between clinician-reported
side effects and time to discontinuation.

Despite these limitations, the present study high-
lights some important findings that are relevant to
the use of antipsychotic medications to treat FEP.
These findings merit consideration when plan-
ning treatment with patients with FEP to maxi-
mize likelihood of treatment persistence and
optimize clinical outcomes.
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