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Abstract

Background. While antipsychotic medication reduces the risk of relapse for patients with
schizophrenia, high prevalence of adverse effects results in low adherence. Lower doses of
antipsychotics have been associated with increased level of function but also with increased
risk of relapse. This study presents findings from a specialized deprescribing clinic. In add-
ition, we aim to identify clinical predictors for relapse.
Methods. Patients diagnosed with schizophrenia were referred to the clinic, which offers a six-
month guided tapering program. Antipsychotic dose was reduced by 10% every four weeks.
Patients were monitored closely for symptom progression or decrease in level of function,
with defined cut-offs prompting a pause in or cessation of dose reduction.
Results. After 12 months, the antipsychotic dose was reduced from 404 (±320mg) to 255
(±236 mg) chlorpromazine equivalent. Of the 88 patients included, 22 (27%) experienced
relapse during the six-month tapering period, while 29 (37%) experienced relapse at the
12-month follow-up visit and nine patients were antipsychotic free. Patients who remained
stable experienced a slightly increased level of functioning and markedly fewer side effects
( p < 0.001). Following relapse, patients were clinically stabilized and showed an improved atti-
tude toward antipsychotic medication. The predictive models were weak.
Conclusions.We show that most patients undergoing guided antipsychotic tapering remained
stable after one year and improved in level of function, while most patients who relapsed were
quickly stabilized. Our inability to create strong predictive models could be due to limitations
in the study design, warranting future studies exploring tapering of antipsychotics in patients
with schizophrenia.

Introduction

While the principles of deprescribing (Scott et al., 2015) are gaining traction in other medical
fields, dose reduction or discontinuation of antipsychotic medication in patients with schizo-
phrenia remains a controversial topic. Despite patients frequently requesting it, clinical guide-
lines on dose reduction are vague and weakly underpinned by evidence (Potla et al., 2023).

At the core of the controversy lies diverging opinions on the weight of risks associated with
long-term treatment and the risks associated with relapse. Life-long maintenance treatment
may worsen cognitive deficits, anhedonia, somatic morbidity, and premature mortality
(Correll, Rubio, & Kane, 2018). In contrast, discontinuation has been associated with increased
mortality in register-based data (Tiihonen, Tanskanen, & Taipale, 2018), and it has been
argued that longer duration of antipsychotic treatment is associated with increased life expect-
ancy (Correll et al., 2018), although these conclusions have been criticized and heavily debated
(Taylor & Horowitz, 2020; Tiihonen, Taipale, & Correll, 2020; Whitaker, 2020). Rather than
synthesizing these risks in binary recommendations, it should be kept in mind that shared
decision making, where personal values and preferences are essential, is at the core of
evidence-based practice (Mccormack & Elwyn, 2018). When prescribers and researchers
debate this topic, the patient perspective is often neglected, undermining the process of shared
decision making, and may result in lack of support and trust, often leading to non-adherence
(Velligan, Sajatovic, Hatch, Kramata, & Docherty, 2017), where patients stop treatment with-
out professional support.

Deprescribing is an approach where risks and benefits are continuously assessed in every
patient, considerations are shared openly, and reduction can be initiated at any time the
expected benefits do not outweigh the expected harms (Gupta, Cahill, & Miller, 2018).
While discontinuation may be the goal of many, dose reduction has potential benefits as
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well. Some adverse effects, e.g. sedation, and cognitive and extra-
pyramidal symptoms, are associated with dose, while others, like
weight gain and dyslipidaemia, are not dose dependent (Yoshida
& Takeuchi, 2021). Several studies have shown better functioning
and quality of life among patients receiving no or lower doses of
antipsychotics (Harrow, Jobe, Faull, & Yang, 2017; Stürup et al.,
2022b; Wils et al., 2017; Wunderink, Nieboer, Wiersma,
Sytema, & Nienhuis, 2013), although a recent randomized trial
found no difference in level of function in their interim analyses
of the first two years when comparing maintenance treatment
with dose reduction. Importantly, this study did not discriminate
between stable patients and patients who relapsed (Moncrieff
et al., 2023).

Relapse-prevention studies report a substantially lower risk of
relapse in those who receive maintenance treatment (Beasley
et al., 2003; Chen et al., 2010; Moncrieff et al., 2023). A recent
meta-analysis (Højlund, Kemp, Haddad, Neill, & Correll, 2021)
comparing relapse rates between standard dose and reduced
dose found that low dose increased the relapse risk by 44%, and
very low dose increased the risk by 72% in patients with multi-
episode schizophrenia. However, most antipsychotic discontinu-
ation studies have terminated long term treatment abruptly,
which may lead to withdrawal effects confounding the relapse
rate (Munkholm, Horowitz, & Moncrieff, 2022). Several natural-
istic studies and randomized trials report that a subgroup of
patients can discontinue antipsychotic medication without relapse
(Beasley et al., 2003; Chen et al., 2010; Harrow et al., 2017;
Moilanen et al., 2013; Wils et al., 2017), suggesting that discon-
tinuation is indeed possible for some.

Identifying the subgroup least likely to relapse after dose
reduction would be of clinical interest because it has the potential
to predict outcome and thus prevent unnecessary relapses, as well
as support deprescribing in individuals at low risk of relapse.
Systematic reviews have identified several proposed predictors
(Tani et al., 2018), but follow-up studies have shown low levels
of replicability (Bowtell, Ratheesh, McGorry, Killackey, &
O’Donoghue, 2018), possibly due to selection/attribution bias
and confounding by unmeasured covariates. Another possible
explanation is the conflation of prediction and causal modelling
(Ramspek et al., 2021). As no predictors have yet been replicated,
the decision to taper medication remains largely a matter of trial
and error.

In this observational cohort study, we report the tolerability of
dose reduction by describing the development of relapse over time
and in relation to antipsychotic doses. Our primary aim is to
examine and compare the level of function between patients
remaining stable and those experiencing a relapse. We hypothe-
size an improvement in patients remaining stable during dose
reduction, whereas a transitory drop in level of function is
expected in patients experiencing a relapse. Our secondary aim
is to compare the development in adverse effects, attitude toward
medication, level of symptoms, and antipsychotic doses between
stable patients and patients who relapse. Finally, we explore
demographic and clinical predictors of the subgroup that did
not tolerate dose reduction.

Methods

Study design

Based on requests from patients and relatives, the Danish health
authorities established a novel specialized outpatient clinic in

2018 at the Mental Health Centre Glostrup in the Capital
Region of Denmark (catchment population 1 822 659 (Statistics
Denmark, 2018) to provide guided tapering of antipsychotics
in patients diagnosed with schizophrenia. The Danish Data
Protection Agency (file no.: 2012-58-0004, RHP-2018-003,
6144) approved the study and all participants provided written
informed consent for their data to be collected and used for
research purposes. After evaluating the study protocol, the
Danish National Committee on Biomedical Research Ethics and
the Danish Medicines Agency exempted the project from submit-
ting a formal application because the decision to reduce or dis-
continue antipsychotic medication was independent of the
research purpose.

Following a thorough baseline examination, the participants
entered a six-month treatment program, where they were closely
monitored for signs of relapse while the antipsychotic medication
was tapered according to the initial plan defined by the treating
physician together with the individual patient. In addition to
weekly contact with the treatment team, the patients had consul-
tations with the treating physician every four weeks. At the end of
the six-month outpatient program, the patients were typically
referred for continued treatment to the outpatient clinic or gen-
eral practitioner who had originally referred them to the project.
They were also invited to a follow-up session 12 months after
inclusion.

Assessment

Apart from demographic information and psychiatric history,
patients were evaluated with clinical rating scales at baseline
and monthly for six months. We used the Global Assessment
of Functioning (GAF) to evaluate the level of functioning
(American Psychiatric Association, 1987); the Positive And
Negative Syndrome Scale (PANSS) for symptom severity and pro-
gression (Kay, Fiszbein, & Opler, 1987); and Udvalget for Kliniske
Undersøgelser (Clinical Investigation Committee) Side Effect
Rating Scale (UKU) for side effects (Lingjærde, Ahlfors, Bech,
Dencker, & Elgen, 1987). Attitude toward antipsychotics was
assessed at baseline and after six months using Drug Attitude
Inventory–10-item version (DAI) (Ernst, Lindström, Nielsen, &
Levander, 2012; Hogan, Awad, & Eastwood, 1983).

Standardized guided tapering

The tapering of antipsychotics followed a standardized plan
designed and aimed to reduce the antipsychotic dose at four-week
intervals by an amount corresponding to 10% of the antipsychotic
dose at time of enrolment. When possible, tablets were halved, or
intervals increased to every second day, and for depot medication,
the injected dose was decreased. However, commercially available
tablet sizes or prefilled syringes for injection sometimes limited
the precision of the tapering. In cases where this necessitated a
reduction significantly larger than 10% of dose at enrolment,
the intervals between dose reductions were increased accordingly,
e.g. a 20%-reduction would result in eight weeks between dose
adjustments, see examples of tapering regimens in online
Supplement material. Symptom assessment was performed at
four-week intervals, regardless of time between dose adjustments.
In instances of antipsychotic polypharmacy, one of the drugs was
selected for tapering, based on experienced adverse effects and the
individual patient’s preferences. Antipsychotic doses are described
both as chlorpromazine equivalent (CPZeq) (Leucht et al., 2014;
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Rey, Schulz, Costa, Dick, & Tissot, 1989) and defined daily doses
(DDD) (WHO, 2021).

We used PANSS to evaluate the development of symptoms
and PANSS Score was one of the determining factors in terms
of whether further tapering of antipsychotic medication was
recommended. Cut-offs for moderate and severe symptom pro-
gression were set at a 10- and 15-point increase in total PANSS
score, respectively. In the case of moderate symptom progression,
patients were recommended to continue current medication dose
until the next symptom assessment, while patients experiencing
severe symptom progression were advised to increase their dose
of antipsychotic medication (or in some cases, to switch to an
alternative antipsychotic drug), and further attempts at tapering
were stopped. We aspired to treat the participants according to
the principles of shared decision-making: following the with-
drawal protocol was entirely voluntary. In case of relapse, patients
were recommended but never forced to increase antipsychotic
medication dose.

In several instances, early warning signs, such as increased
levels of anxiety or sleep disturbances, would prompt the patients
to reconsider further tapering. In these cases, patients were
encouraged to remain on the present dose despite no detectable
symptom progression on PANSS. The possibility for further
dose reduction was re-evaluated at the following assessment.

Outcome definition

Outcome was grouped into patients remaining stable throughout
the observation period and patients with severe worsening of
symptoms, subsequently denoted from here on as ‘stable’ and
‘relapse’, respectively. Symptomatic remission was not an inclu-
sion criterion, and this study defined relapse as a worsening of
symptom load, significant negative effect on social functioning,
being admitted to a psychiatric inpatient care facility, suicide
attempts, or episodes of violence. This outcome was observed at
6 and 12 months.

Statistics

The Kaplan–Meier method was used to construct survival curves,
with relapse v. no relapse as status indicators. We included all par-
ticipants who completed the study and participants who relapsed
before their final examination, whereas participants who discon-
tinued the study without known status where excluded. We con-
structed curves illustrating relapse status over time and relapse
status in relation to dose in DDD at the time of relapse.

We used a paired t test to analyze changes in GAF scores from
baseline to 6 and 12 months and the lowest GAF score in relation
to a relapse. We employed repeated measures ANOVA to analyze
the group × time interaction. The same methods were used to
compare PANSS scores from baseline to six months. Values
were log transformed for GAF and PANSS subscores.

We used the Wilcoxon signed-rank test to analyze changes in
the DAI score, reported side effects in terms of UKU sub- and
total score after six months, and antipsychotic dose (CPZeq)
after 6 and 12 months. Analyses were performed for the whole
group of patients and on each subgroup (i.e. stable and relapse
after six months). We used the Mann–Whitney U test to examine
the DAI score for between-group differences at baseline and after
six months.

For the predictive analysis, backward logistic regression was
performed with stable-relapse status at 6 and 12 months as the

dependent variables. Based on findings from previous literature
(Tani et al., 2018), age, age at diagnosis, duration of treatment,
baseline medication dose (CPZeq), and GAF and PANSS sub-
scores at baseline were entered as independent variables.
Because age at diagnosis was missing for 29 patients and duration
of treatment for 23 patients, the analysis was performed with and
without these variables.

Results

Between May 2018 and August 2020, there were 113 patients
referred to the specialized outpatient clinic, 88 of whom met
the inclusion criteria and chose to participate after providing
informed consent. Ten participants withdrew consent prior to
completing the six-month treatment program, and eight declined
to participate in the 12-month follow-up (online Supplementary
Table S1). Nine patients (10.2%) completely discontinued anti-
psychotics and remained stable at the final follow-up, while an
additional 24 (27.2%) reduced their antipsychotic dose by
⩾50%. Relapse was confirmed prior to drop-out in eight of the
18 dropouts, while 70 patients completed the six-month treat-
ment and participated in the 12-month follow-up, yielding a
total of 78 patients with known outcomes (Fig. 1).

By the end of the six-month period, 22 patients (27%) had
experienced relapse, whereas this was the case for 29 (37%)
patients after 12 months. Relapses were not restricted to a specific
time period but occurred throughout the 12-month. Most relapses
occurred at lower doses (Fig. 2a, b). Using Taipale et al.’s (2022)
cut-offs, 23 of the 29 (86%) relapses coincided with an anti-
psychotic dose of < 0.9 DDD, while 17 of the 29 (59%) relapses
occurred when the antipsychotic dose was < 0.6 DDD. Relapse
was due to symptom worsening in 18 patients, hospitalization
in 10, and functional decline in one. There were no suicidal or
homicidal events during the 12-month observation period.

Clinical measures

Level of function improved in the whole group with 2.3
[Confidence interval 0.7–4.0] points on the GAF scale after six
(t70 = 2.8, p = 0.006) and 3.3 [1.2–5.4] points after 12 months
(t62 = 3.2, p = 0.002). Our analysis based on outcome showed
that this was due to an improvement in stable patients of
2.4[0.6–4.3] points after 6 months (t53 = 2.7, p = 0.010) and
4.7[ 2.4–7.1] points after 12 months (t43 = 4.1, p < 0.001), whereas
no significant change was observed in patients with relapse at 6
and 12 months (all p values > 0.3). Repeated measure ANOVA
showed a trend effect of time (F69,1 = 3.4, p = 0.068) but no effect
of group and no interaction after six months. Performing the
same analysis with the lowest GAF score after relapse in patients
who had experienced a relapse during the first six months, a
group × time interaction was found (F79,1 = 11.5, p = 0.001), with
a decrease in GAF score of 4 [1.3–6.8] points after registered
relapse (t21 = 3.1, p = 0.005). Also, after 12 months a group ×
time interaction was observed (F61,1 = 6.6, p = 0.012) that still
showed an increase in GAF score in patients who remained stable
(t43 = 4.2, p < 0.001), but no change in patients experiencing
relapse (Fig. 3).

PANSS total and all PANSS subscores were slightly lower in
the whole group after six months (all p values < 0.04). An analysis
divided up based on groups showed that this decrease was only
significant for positive, general, and total scores in patients who
remained stable (all p values < 0.003), whereas there were no
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changes between baseline and six months in patients experiencing
a relapse during the period (all p values > 0.12). Repeated measure
ANOVA showed no interaction, but an effect of time on total
(F71,1 = 11.2, p = 0.001), positive (F71,1 = 8.0, p = 0.006) and gen-
eral scores (F71,1 = 14, p < 0.001) and an effect of group on
PANSS positive and general scores (F71,1 = 4 & 6.5–10, p = 0.049
& 0.01), which were higher at baseline and after six months in
patients experiencing a relapse during the period (Table 1).

Antipsychotic medication

When entering the study, the mean antipsychotic dose was 409
mg (±306) CPZeq. Second generation antipsychotics was tapered
for 60 patients (68%), 11 patients (13%) tapered first generation
antipsychotics and 17 patients (19%) tapered clozapine. Long act-
ing injectables was received by 18 patients (20%), and anti-
psychotic polypharmacy was received by 14 patients (16%).
After six months, there was a decrease in antipsychotic dose of
159 [122–196] mg CPZeq to 250 mg (±227) (Z78 = 6.4, p <
0.001). This mean dose remained stable by 12 months 255 mg
(±236). The analysis divided up based on group showed that
the decrease was only significant in patients who remained stable
(Z61&49 = 6.7 & 6.1, p < 0.001), whereas no significant change in
antipsychotic dose was observed in patients experiencing a relapse
after six or 12 months.

Among patients in the relapse group, six patients received an
increased dose after six and 12 months, whereas the rest either
remained on medication equivalent to the dose at inclusion (n6
= 9 and n12 = 8) or became stabilized on a decreased dose com-
pared to the baseline dose (n6 = 4 and n12 = 6). It must be

noted, however, that data are missing on medication dose for
three patients with known relapse after six months, and nine
patients with known relapse after 12 months (Table 1).

For the whole study group, we saw an improvement of 7
[4.6–9.2] points in the rating of side effects after six months as
measured with the total UKU score, the improvement was signifi-
cant for each of the UKU subscales (Z78,2 = 3.4–6.2, all p < 0.001).
Analysis divided up based on groups showed that patients who
tolerated the reduced dose without clinical worsening improved
in total score and on all subscales (Z59,2 = 3.0–5.2, all p < 0.003),
whereas patients with relapse improved in total score and only
in the psychiatric, autonomic, and other symptoms subscales
(Z19,2 = 2.3–3.4 all p < 0.02), but not significantly on neurological
symptoms and sexual complaints (Z19,2 = 1.4 & 1.5 p = 0.16 &
0.14)

The attitude toward antipsychotics as measured by DAI
improved at trend level for the whole group after six months
(Z74 = 1.88, p = 0.06). Analysis separated based on outcome
showed that improvement was only observed in patients who
experienced a relapse (Z16 = 3.1, p = 0.002) and not in stable patients
( p = 0.65). After six months, patients with a relapse rated higher on
DAI than stable patients (Z46 = 3.0, p = 0.002), whereas the
DAI-score at baseline ( p = 0.46) showed no differences.

Predictive analyses

Relapse during the first six months was associated with higher
baseline PANSS general score, lower PANSS negative scores and
lower baseline medication dose (CPZeq) at baseline, although
not contributing significantly. Variables removed were GAF,

Figure 1. Study flowchart.
Eight patients were without antipsychotic medication after six months. Three of these patients were back on antipsychotic medication six months later. A total of 9
patients were antipsychotic free 12 month after entering the project, since 4 patients had continued tapering in their regular outpatient setting.
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PANSS positive, and age (Table 2). Running the analysis again
with years since first antipsychotic treatment (N = 61) did not
change the significantly contributing variables. Including age at
diagnoses changed the final result to a model also including age
and age at diagnosis. Higher age at first schizophrenia diagnosis
and lower age at time of study participation were associated
with increased risk of relapse.

Relapse at 12 months was associated with lower baseline
CPZeq, higher PANSS general, and higher GAF score at baseline.

Running the analysis again with age at diagnosis or years since
first treatment did not improve the final model.

Discussion

In this cohort study, we show that 63% of the patients with
schizophrenia were able to reduce antipsychotic dose over a six-
month period and remain stable at follow-up after 12 months.
For these patients, mean CPZeq was reduced from 466 to 220

Figure 2. Survival curves.
Upper curve shows time to relapse. Since the exact time for relapse is unknown at 6–12 months, it is arbitrarily defined as nine months.
Lower curve shows relapse in relation to defined daily dose (DDD) at the time of relapse. The curve shows only few relapses at doses higher than 1 DDD, whereas
half of the relapses are observed when doses are below 0.3 DDD.
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mg. They also experienced a small improvement in level of func-
tioning. While this observation is in line with the results other
studies reported (Harrow et al., 2017; Wunderink et al., 2013), a
recent randomized trial did not find an improvement in level of
function in patients randomized to dose reduction (Moncrieff
et al., 2023). That trial did however not report on stable patients
v. patients who relapsed. Together, these data suggest that level of
function mainly improves in patients who remain stable on lower
doses. Although the average improvement of 4 points on the GAF
scale is relatively small and may perhaps seem insignificant to an
observer, it may still be important for the patients. Being less
socially isolated may for some patients lead to further improve-
ment over time. In addition, these patients experienced a reduc-
tion in adverse effects, which for most patients were the main
motivational factor for seeking out the tapering clinic (Nøstdal,
Hilker, Nielsen, & Nielsen, 2024).

A relative worsening of existing, or re-emergence of previous,
psychotic symptoms was observed in 37% of patients. While this
unfortunately resulted in admittance to a psychiatric ward for 10
cases (13%), we also observed that several patients who experi-
enced relapse were able to restabilize, with symptom severity
and level of functioning returning to baseline values as measured
by PANSS and GAF, respectively. This is in line with the observa-
tions that most patients respond to reintroduction of anti-
psychotic medication after a relapse (Emsley, Chiliza, Asmal, &
Harvey, 2013b). Importantly, the majority experienced stabiliza-
tion of symptoms at a lower dose of antipsychotics compared to
what they received at baseline, achieved either through reduced
dose or switching to an alternative drug, resulting in a minor
yet significant reduction in experienced side effects. Also, there
were no incidents of suicidality or acts of violence, and none of
the patients developed treatment resistance to antipsychotic medi-
cation following relapse. However, for a few individuals who
experienced a relapse, follow-up data are missing, which is why
we do not know if these patients belong to the well-documented
subgroup with more severe relapses who may develop treatment
failure (Emsley, Chiliza, & Asmal, 2013a; Emsley, Nuamah,
Hough, & Gopal, 2012). While the sample size is relatively

small and the observation period relatively short, we postulate
that the gradual reduction of antipsychotics in a safe and support-
ive environment can mitigate the risk of the severe adverse events
normally associated with discontinuation of antipsychotics when
done abruptly and/or independently. Further studies are war-
ranted to test this hypothesis, preferably with larger sample size
and with longer follow-up periods. Also, the possible effect of
increased psychological and social support during the tapering
period needs to be explored.

Surprisingly, mean PANSS score decreased after six months in
both stable and relapsed patients. We have speculated whether the
close contact and frequent PANSS interviews with the same staff
may have affected reporting and registration of symptoms, despite
our effort to avoid this by regular supervised ratings in groups.
Other explanations may be that six months PANSS data are miss-
ing for a few relapsed patients, and these may be hospitalized
patients who have not yet stabilized after their relapse. In the
stable patients, it was reported that the tapering process gave
them a feeling of increased empowerment which made them
feel less behavioral affected by their symptoms (Mølgaard,
Nielsen, Roed, & Nielsen, 2024).

Interestingly, we observed a significant improvement in the
attitude toward antipsychotics of patients who relapsed following
stabilization after relapse. We interpret this change as a valuable
insight for the individual patient, demonstrating for them a posi-
tive effect of their current treatment, which could aid future deci-
sion making for continuing treatment. We have previously
reported uncertainty in the necessity of antipsychotic treatment
as a major motivational factor for seeking antipsychotic tapering
or discontinuation (Nøstdal et al., 2024). The observed change in
attitude toward antipsychotics might reflect clarification of the
question: ‘Do I still need antipsychotic treatment?’ or, in the
case of patients experiencing adverse effects from the ongoing
treatment: ‘Does the beneficial effect of treatment outweigh the
cost of adverse effects?’

Our tapering protocol was rather quick compared to Liu et al.’s
(2023), and our relapse rate was also higher. Relapses were pri-
marily observed when lower doses of antipsychotic medication

Figure 3. Level of function in terms of Global Assessment of Functioning (GAF) score divided based on stable patients and patients who relapsed after 6 and 12
months. Left graph illustrates mean GAF at baseline, lowest GAF in relation to relapse and GAF at six months. Right graph illustrates GAF at baseline and at 12
months follow up. GAF scores are missing for a few patients at follow-up.
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were given, i.e. under 0.9 DDD. This might indicate that physi-
cians should apply extra care when guiding their patients through
the last part of the dose reduction and the observation supports
the hyperbolic approach that Horowitz, Murray, and Taylor
(2021) suggested. Future tapering protocols may benefit from a
more rapid initial dose reduction, followed by gradually slowing
down frequency and amount reduced per interval as the anti-
psychotic dose approaches 0.9 DDD, and possibly slowing down
even further by 0.6 DDD. Especially for patients who received
higher doses or had longer treatment duration it has been recom-
mended to extend the tapering period over several years to allow
the brain to re-adapt incrementally to lower levels of antagonism
(Horowitz et al., 2022). Another challenge we faced during the

final part of dose reduction was the limited availability of low
dose tablets. This problem could have been solved by introducing
the use of liquid formulations when possible.

Compared to the RADAR trial also on non-remitted patients,
our cohort had more symptoms and received a higher baseline
CPZeq dose which was tapered more quickly. All three factors
may have contributed to the higher one-year relapse rate in our
study. In our attempt to identify predictive factors, we included
clinical measures previously shown to be associated with success-
ful discontinuation from antipsychotic treatment (Tani et al.,
2018). In line with previous findings, we found that higher level
of PANSS general symptoms at baseline was associated with
increased risk of relapse. This may suggest that special attention

Table 1. Demographics at inclusion in study for all included patients and patients with known outcome status at 6 and 12 months

All patients (n = 88) Stable at 6 months (n = 59) Relapse by 6 months (n = 22)

Baseline Mean (S.D.) Baseline Mean (S.D.) 6 months Mean (S.D.) Baseline Mean (S.D.) 6 months Mean (S.D.)

Age (years) 39.2 (11.2) 39.0 (12.0) 37.9 (11.2)

Sex, female (%) 49 (56%) 35 (59%) 9 (41%)

Age at diagnosis (years)a 25.5 (7.7) 24.1 (6.6) 28.4 (9.8)

Duration of treatment
(years)b

13.8 (9.6) 14.3 (9.8) 12.5 (9.2)

CPZeq 404 (320) 429 (308) 219 (207)1 312 (293) 345 (263)

DDD 1.2 (0.7) 1.3 (0.69) 0.64 (0.50)1 0.98 (0.58) 0.99 (0.54)

GAF 46.7 (10.2) 47.1 (10.1) 48.5 (9.8) 48.3 (10.9) 50.9 (13.2)

UKU 17.9 (8.7) 17.2 (8.2) 10.5 (7.8) 20.7 (10.7) 13 (5.7)

DAI 0.1 (3.8) 0.27 (4.1) 0.45 (3.7) −0.14 (3.4) 3.6 (3.1)1

PANSS Positive 15.2 (5.5) 14.3 (5.0) 12.7 (4.7)1 16.8 (6.2) 16.2 (6.9)

Negative 17.4 (6.1) 17.3 (5.8) 15.8 (5.3) 16.1 (6.0) 14.2 (5.9)

General 31.8 (8.1) 30.1 (6.4) 25.8 (6.1)1 33.9 (9.0) 30.0 (8.9)

Total score 64.4 (16.1) 61.7 (13.7) 54.3 (12.0)1 66.7 (18.2) 60.4 (17.0)

Stable at 12 months (n = 49) Relapse by 12 months (n = 29)

Baseline Mean (S.D.) 12 months Mean (S.D.) Baseline Mean (S.D.) 12 months Mean (S.D.)

Age (years) 38.5 (12.4) 38.9 (10.7)

Sex, female (%) 30 (61%) 13 (44.8%)

Age at diagnosis (years)c 24.1 (6.6) 27.7 (9.7)

Duration of treatment
(years)d

14.2 (10.1) 12.5 (8.4)

CPZeq 466 (323) 220 (201) 1 296 (259) 341 (294)

DDD 1.3 (0.72) 0.60 (0.50) 1 1.0 (0.56) 1.1 (0.53)

GAF 46.6 (10.5) 50.9 (11.6)1 48.6 (10.1) 47.7 (10.2)

PANSS Positive 14.3 (4.9) 15.7 (6.0)

Negative 16.7 (6.0) 16.9 (5.5)

General 29.5 (6.0) 32.9 (8.6)

Total score 60.6 (13.3) 65.5 (16.8)

SD, Standard Deviation; CPZeq, Clozapine equivalent; DDD, Defined Daily Doses; GAF, Global Assessment of Function; DAI, Drug Attitude Inventory; PANSS, Positive And Negative Symptom
Scale.
aInformation only available for 40 & 16 patients
bInformation only available for 45 & 17 patients.
cInformation only available for 35 & 19 patients.
dinformation only available for 36 & 23 patients.
1significant change compared to baseline, p < 0.05.

Psychological Medicine 3703

https://doi.org/10.1017/S0033291724001910 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291724001910


should be given to the sickest patients during tapering, as there
may be some beneficial effect of the medication even though
patients are still symptomatic and may doubt this themselves.
In contrast to some previous findings (Tani et al., 2018) we
found that older age at onset of illness and lower antipsychotic
dose at baseline predicted higher risk of relapse in this cohort.
However, higher age at first schizophrenia diagnosis and lower
age at time of study were only associated with relapse at six
months. As a result, we can speculate whether this indicates
that short duration of illness/antipsychotic treatment is associated
with a higher risk for a rapid destabilization. A previous review
did not find this association; however, they focused on first-
episode patients, while our cohort primarily consisted of patients
with a much longer duration of illness (Emsley et al., 2013b).

A clear limitation arises due to the built-in timeframe in our
study design, which has a relatively short intervention period (six
months) and subsequent observation period (12-month follow-up).
It is likely that some of the patients defined as stable are still in a
‘honeymoon phase’ at the final observation point and might suffer
relapse in the following months, resulting in false positive cases,
which would naturally affect the predictive models. The relatively
short observation period was the result of a compromise between
competing interests, where a longer observation period was pursued
from a research standpoint, while the state grant requested a higher
number of treated patients within the project’s same overall time-
frame. The experiences and data collected have, nevertheless,
enabled the expansion of the tapering clinic to include future
study protocols with longer treatment and observation timeframes.

Another limitation is that the very nature of the specialized
outpatient clinic and referral process likely resulted in selection
bias. Deprescribing is regularly done in Danish outpatient clinics

(Stürup et al., 2022a), and the referred population might represent
complex patients who the referring clinic did not feel comfortable
assisting in deprescribing; or the population may comprise more
resourceful patients capable of seeking alternative treatment
options due to hesitancy from the regular clinic.

With the above limitations in mind, we still argue that our
study offers important information by showing interesting trends
toward improved level of functioning and reduced adverse effects
from the medication among those whose antipsychotic dose was
successfully reduced and a low risk of severe adverse events.
Most patients experiencing a relapse had a relatively swift
re-stabilization with the added benefit of an improved attitude
toward antipsychotics following relapse, hypothetically improving
the treatment alliance and future adherence. The hope is that
future studies with a larger sample size and increased statistical
power will reveal better predictive models.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291724001910
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Table 2. The contribution of the independent variables in each of the final backward logistic regression models predicting relapse status after 6 or 12 months

Model Predictors β S.E. Z Wald p > |z|

1 Relapse 6 month, model explained 22% of the variance (Nagelkerke R2, N = 80, p = 0.005)

PANSS General 0.14 0.05 8.3 0.004

PANSS Negative −0.15 0.07 5.1 0.025

CPZ-eq baseline −0.002 0.001 2.7 0.106

GAF, age, PANSS pos removed

2 Relapse 6 month, model explained 43% of the variance (Nagelkerke R2, N = 55, p = 0.001)

PANSS General 0.20 0.08 6.9 0.018

PANSS Negative −0.27 0.10 7.0 0.019

Age −0.08 0.04 3.0 0.086

Age at diagnoses 0.13 0.07 4.2 0.039

CPZeq −0.003 0.001 3.0 0.086

GAF, PANSS pos removed

3 No significance of adding years since first antipsychotic treatment

4 Relapse 12 month, model explained 27% of the variance (Nagelkerke R2, N = 72, p = 0.001)

PANSS General 0.14 0.05 8.5 0.004

GAF 0.08 0.03 5.6 0.018

CPZ-eq baseline −0.003 0.001 6.2 0.013

PANSS neg, PANSS pos, age removed

5-6 No effect of adding age at diagnoses or years since first antipsychotic treatment
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institutional committees on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2008.
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