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Abstract
Background  Antipsychotic switching is common in the treatment of schizophrenia. Pharmacokinetic and pharmacodynamic 
properties of antipsychotics can inform switch strategies, as switching from shorter to longer half-life antipsychotics and switch-
ing from more antagonistic to less antagonistic or partial agonist agents at dopaminergic, histaminergic, and cholinergic recep-
tors can lead to withdrawal or rebound symptoms, potentially complicating switch results. This systematic literature review of 
studies investigated switching strategies between oral antipsychotics. Pharmacokinetic and pharmacodynamic characteristics of 
antipsychotics that can influence switch outcomes were also extracted from publications and prescribing information.
Methods  MEDLINE, Embase, Cochrane Central Register of Controlled Trials, and PubMed databases were queried (last 
search 13 May 2024) for articles published from 1 June 2010 to 1 April 2024, with keywords (schizophr* OR schizoaff*) 
AND (antipsychotic*) AND (switch*). Randomized controlled trials, open-label studies, meta-analyses, and reviews of 
oral antipsychotic switching were included. Records were excluded if they investigated a disease other than schizophrenia 
or schizoaffective disorder or focused on long-acting injectable or non-approved antipsychotics. Data on switch strategies 
investigated and study outcomes were manually extracted from randomized controlled trials and open-label switch studies of 
oral antipsychotics in schizophrenia or schizoaffective disorder. Meta-analyses and review articles were summarized. There 
was no assessment for risk of bias or specific method to synthesize results.
Results  Of the 579 records identified during the systematic review, 80 articles investigated switching of oral antipsychotics in adult 
patients with schizophrenia, including 58 randomized and non-randomized studies (9 of which investigated ≥ 1 antipsychotic) 
and 22 review articles or meta-analyses. The antipsychotics investigated during this period were: aripiprazole (studies = 18); 
paliperidone, ziprasidone, olanzapine, and risperidone (studies = 7 each); brexpiprazole, clozapine and lurasidone (studies = 4 
each); amisulpride, (studies = 3); quetiapine and iloperidone (studies = 2 each); and asenapine and lumateperone (1 study each). 
Most studies that reported a switch method employed cross-titration switching (studies = 39; 69.6%), while abrupt switching (stud-
ies = 10; 17.9%) and switching at investigator’s discretion (studies = 7; 12.5%) were rare. A total of 24 studies (N = 3440 patients) 
had statistical comparisons between treatment groups, but few studies specifically statistically compared outcomes between different 
switch strategies (1 trial each for aripiprazole, clozapine, iloperidone, and ziprasidone; N = 666 patients), with mixed outcomes. 
Frequencies of sedative rescue treatments, which could have attenuated potential withdrawal symptoms, were rarely disclosed.
Conclusions  Despite the importance and frequency of antipsychotic switching, few studies have specifically investigated 
outcomes of different switch strategies. General clinical preference appears to utilize gradual switching approaches to avoid 
potential rebound symptoms. Future research with current and emerging antipsychotics is needed, especially for switch-
ing between antipsychotics with different receptor profiles and for switches that are potentially vulnerable to rebound and 
withdrawal symptoms.
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Plain Language Summary
People with schizophrenia commonly switch between antipsychotics, but few studies give information about the best way 
to do this. This paper reviews antipsychotic qualities that can affect a person’s experience while switching antipsychotics, 
such as how antipsychotics pass through the body over time (called pharmacokinetics) and how they work in the body 
(called pharmacodynamics). Considering these antipsychotic qualities can help clinicians decide how to switch between 
antipsychotics to reduce the risk of worsening symptoms or side effects. This paper also reviews which switching methods 
are used most often. Studies published from 2010 to 2024 were found. Of 579 search results, 80 articles involving 13 dif-
ferent antipsychotics were summarized. In most studies (n = 39) the current antipsychotic was slowly stopped, and the new 
antipsychotic was slowly started over the same time period, called cross-titration. Fewer studies (n = 10) quickly stopped 
the current antipsychotic and started the new one, and some studies (n = 7) had prescribers decide switch timing. A total of 
24 studies, including 3440 participants, reported on comparisons between study groups. However, only four trials (one trial 
each for aripiprazole, clozapine, iloperidone, and ziprasidone; 666 participants) reported on comparisons of outcomes of 
different switch strategies. Nevertheless, results of the reviewed studies are mostly in agreement that good practice consists 
of more gradual antipsychotic switching in people with stable schizophrenia. Unfortunately, comparisons between switching 
methods and details about medicines used to reduce side effects during the switch were rarely reported. More research is 
needed to understand the effects of antipsychotic switching methods in people with schizophrenia.

Key Points 

While antipsychotic switching is common, relevant, and 
complex, studies statistically comparing efficacy and 
safety outcomes between different switch strategies are 
rare.

This updated review of the pharmacodynamic and phar-
macokinetic profiles of oral antipsychotics that can influ-
ence antipsychotic switch outcomes may assist clinicians 
in tailoring switch strategies to individual combinations 
of pre-switch and post-switch antipsychotics, as well as 
patient needs.

1  Introduction

Schizophrenia is a chronic, complex disease with a range of 
positive symptoms (delusions, hallucinations, thought dis-
order), negative symptoms (anhedonia, amotivation, asocial-
ity, affective flattening, alogia), and cognitive dysfunctions 
[1]. Schizophrenia is a top cause of physical disability [2], 
resulting in high morbidity and mortality, shortened life 
expectancy, high suicide rates [3–7], and economic burden 
[8]. Dopamine receptor antagonist and partial agonist antip-
sychotics are the pharmacological foundation for the treat-
ment of psychotic episodes that characterize schizophrenia 
[4, 9], as well as treatment of other severe mental illness 
[10], including mania in bipolar disorder [11] and depres-
sion in major depressive [12, 13] and bipolar disorders [14].

Despite the availability of a variety of first-generation 
antipsychotics (FGAs) and second-generation antipsychot-
ics (SGAs), treatment decisions in severe mental illness are 
complex, and the development of effective treatment plans 
in clinical practice remains challenging [4, 9, 15, 16]. FGAs 
and SGAs have similar efficacy profiles for the treatment of 
schizophrenia and bipolar mania [11, 17, 18]; however, indi-
vidualized treatment response, remission, and recovery are 
impacted by a variety of factors that can be difficult to pre-
dict [19]. While individualized treatment plans are essential 
to successful care outcomes, properly designed plans must 
weigh an individual’s likelihood to benefit from treatment 
while accounting for the risk of adverse effects [10, 20]. 
Patient preference and additional practical real-world vari-
ables such as finances, clinician–patient relationship, daily 
stresses, and home environment should also be considered 
when selecting antipsychotic, administration route, and dos-
age (Fig. 1) [21, 22]. Clinicians should focus on tailoring 
treatment plans with carefully selected pharmacological 
treatments alongside non-pharmacological strategies and 
support systems [4, 22, 23].

Individualized experience while a patient is undergo-
ing antipsychotic treatment is heavily impacted by adverse 
side effects, such as motor abnormalities, sedation, sexual 
dysfunction, metabolic dysfunction, and weight gain; 
these are commonly associated with non-adherence [21, 
24]. In particular, acute and chronic adverse motor effects 
are more common with FGA than SGA therapies [10, 18, 
20, 25, 26]. While parkinsonism can be managed through 
time-limited use of antiparkinsonian agents, FGAs still 
have higher relapse rates and overall treatment failure rates 
than SGAs [27]. SGAs are generally better tolerated than 
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FGAs, with relatively predictable side effects [10, 13, 18, 
20, 28]. Antipsychotic selection in schizophrenia is further 
complicated by the burdensome physical health complica-
tions inherent to the disease and potentially aggravated by 
antipsychotic treatment [3, 29–31].

Because low rates of antipsychotic treatment adher-
ence are considered a significant clinical challenge, novel 
delivery methods and formulations have been developed 
[32, 33]. Additionally, shared decision-making between the 
patient and clinician may increase treatment adherence and 
improve patient experience [34, 35]. A systematic review on 
clinical practice guidelines for the care and management of 

schizophrenia has recently been published, which may aid 
in treatment decisions in this population [9].

Historically, much of the knowledge about antipsychotic 
treatments has been derived from the clinical trial setting, 
which does not consider real-world data on the use and out-
comes of antipsychotics [22]. Clinical trial data cannot be 
readily generalized to other settings due to restrictive trial 
eligibility criteria, opportunity for frequent monitoring and 
adjustments during the trial, and dosing parameters that may 
not have been based on the real-life target population [22, 
36, 37]. In addition, drug labeling may not reflect the opti-
mal dosing range, titration strategies, or switching methods 
that are often identified after drug approval in real-world 

Fig. 1   Variables affecting treat-
ment selection, response, and 
adherence in severe mental ill-
ness. Source: Data from Correll 
et al. and Garcia et al. [21, 22]
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settings. In recent years, several long-term, real-world stud-
ies have been published to close this knowledge gap and to 
investigate the impact of antipsychotic treatments outside of 
the trial environment [36, 38, 39].

The risk–benefit profile of antipsychotics can be opti-
mized through practical application of the pharmacody-
namic (PD) and pharmacokinetic (PK) profiles of available 
antipsychotics to guide dosing and switching strategies [22]. 
While a characteristic feature of first- and second-generation 
antipsychotics is blocking postsynaptic D2 dopamine recep-
tors to achieve mainly positive symptom efficacy, second-
generation dopamine antagonist and partial dopamine ago-
nist antipsychotics also interact with other neuroreceptor 
targets, possibly enhancing some aspects of efficacy, but 
also enhancing the complexity of side effect profiles and 
determination of treatment regimens [10, 20, 40, 41]. Impor-
tant variations in the binding profile of antipsychotics to 
different receptor types, including dopaminergic, histaminic, 
serotoninergic, α-adrenergic, and muscarinic, can be used to 
predict side effect profiles [40, 42–45]. In addition to binding 
affinities, considering PK drug properties such as absorp-
tion, distribution, and elimination can help anticipate and 
mitigate adverse effects that may occur when the drug is 
discontinued or switched [46, 47].

This paper expands on previous information on oral antip-
sychotics approved before 2010 [22] by adding new PK and 
PD parameters for oral antipsychotics approved by the US 
Food and Drug Administration (FDA) since 2010: brexpipra-
zole, cariprazine, lumateperone, lurasidone, and the combina-
tion of olanzapine/samidorphan [48–52] (Sects. 2 and 3). This 
article focuses on oral antipsychotics, as reviews that focus 
on the pharmacokinetics and switching between or to long-
acting injectables have been previously published [33, 53], and 
includes an overview of how PK and PD can impact choice of 
switch strategy (Sect. 4). Additionally, to interrogate the cur-
rent evidence base of switching strategies as they pertain to 
second-generation antipsychotics, findings from a systematic 
literature review are reported in Sect. 5 that investigate antipsy-
chotic switching strategies in schizophrenia, focusing on more 
contemporary articles published since 2010.

2 � Pharmacokinetic Considerations

PK properties (Table 1) relevant to antipsychotic treatment 
efficacy and safety reported in prescribing information 
include absorption, distribution, and elimination.

During the process of absorption, drugs are transferred 
from the administration site to systemic circulation [54]; 
bioavailability describes the proportion of the dose that is 
systemically circulated [54]. Absorption heavily impacts 
the time (tmax) to peak concentration (Cmax) and can inform 
the time of dosing, as peripheral side effects are closely 

related to the time of peak levels [54]. Reduction of peak 
levels can be achieved by slowing drug absorption through 
tactics such as splitting the dose, dosing with fatty foods, 
or using extended-release formulations [22]. Distribution 
of the drug occurs as it circulates systemically throughout 
the body from the plasma and potentially into other tissues 
[33]. For antipsychotic efficacy, distribution must include 
the additional step of unbound drug or metabolites cross-
ing the blood–brain barrier to reach target receptors in the 
brain [55].

During the elimination process, the drug is metabolized 
in the body and broken down into smaller metabolites that 
have different chemical characteristics. If another drug is 
being taken concomitantly that speeds up, slows down, or 
occupies metabolism enzymes [56, 57] antipsychotic dose 
adjustments may be necessary [56, 57]. This is especially 
important for drugs impacting the cytochrome P450 (CYP) 
family of enzymes [56, 57]. For example, concomitant use of 
cariprazine, lumateperone, or combination olanzapine/sami-
dorphan with strong CYP3A4 inducers should be avoided, 
and dose increases or reductions are required if the antipsy-
chotic is administered concomitantly with other same-type 
CYP inhibitors or inducers [48–50].

Antipsychotics are removed from the circulation as 
parent compound or metabolites via excretion, generally 
through the kidney or liver [58]. The elimination half-life 
(t1/2) describes the time for half of the amount of drug to be 
removed from the body [33]. The clearance mechanism of an 
antipsychotic is an important consideration when choosing 
an antipsychotic and dosage for patients who have known 
renal or hepatic impairment [58]. In addition, potential bio-
logical activity of drug metabolites should be considered, as 
metabolites may have relatively long t1/2 and similar phar-
macological activity as their parent compound, as with the 
major metabolites of cariprazine (desmethyl cariprazine and 
didesmethyl cariprazine) [49, 59–61].

Together, absorption and elimination t1/2 dictate when 
drug steady state occurs, with approximately five times the 
elimination t1/2 needed to reach steady state. Similarly, if 
discontinuation occurs at steady state, it takes five times the 
elimination t1/2 for the drug to be removed from plasma. 
Figure 2 depicts the theoretical elimination time courses that 
occur after antipsychotic discontinuation. Dose increases 
during titration are dictated by t1/2. While antipsychotics 
with shorter t1/2s may have daily increased doses during ini-
tial titration, drugs with longer t1/2s may need more gradual 
weekly dose increases. The dosing schedule should also 
consider disparities in the blood concentration of the active 
moiety from the initial dose to steady state. These concen-
trations can vary widely, as with cariprazine, which has a 
five- to tenfold increase in Cmax from day 1 to steady state 
with even greater changes for active metabolites [62, 63].
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Together, these PK features can be used to guide the dos-
age, titration, and switching strategies aimed at optimizing 
efficacy while minimizing clinically relevant adverse events 
(AEs). Basic principles of PK and PD for prescribers are 
described further in Maxwell 2023 [64].

3 � Pharmacodynamic Considerations

The characteristic feature of postsynaptic dopamine recep-
tor blocking antipsychotics as a class is blocking the dopa-
mine D2 receptor, which reduces dopaminergic hyperactiv-
ity associated with psychosis, aggression, and mania. This 
target must be carefully tuned, as D2 blockade also plays a 
role in regulating motor function, cognition, motivation, and 
prolactin levels. Additionally, SGAs and low-potency FGAs 
target α-adrenergic, histaminic, muscarinic, and serotonergic 
systems.

The effects of antipsychotics can often be anticipated on 
the basis of which receptors have similar or stronger affinity 
relative to D2 receptor binding (Fig. 3). The binding profile 
of selected approved antipsychotics are reported via constant 
of inhibition (Ki), which represents the nanomolar concen-
tration of drug needed to occupy 50% of a receptor type 
(Table 1); thus, a lower Ki indicates a stronger affinity for 

a receptor system. In addition to receptor occupancy, the 
intrinsic activity at the receptor as an agonist or partial ago-
nist is also essential to predicting therapeutic and adverse 
effects. As partial dopamine agonists block the dopamine 
receptor but provide some agonist activity at the dopamine 
receptor, they may allow for increased dopamine activity in 
areas with dopaminergic hypoactivity and reduce the risk of 
motor adverse effects [22, 65]. To achieve the same level of 
functional therapeutic blockade, a full antagonist requires 
60–75% dopamine occupancy, whereas a higher occupancy 
of 80–95% is needed for partial agonists to compensate for 
intrinsic activity [66–68].

The concentration of a drug needed for therapeutic D2 
blockade varies widely between treatments on the basis 
of affinity and intrinsic activity. At therapeutic dose levels 
that achieve antipsychotic efficacy, other receptor systems 
may also be blocked. This results in additional (sometimes 
adverse) effects (Online Feature Fig. S1). When a drug has 
a similar or stronger relative affinity for a receptor system 
(lower Ki) than the dopaminergic target, side effects associ-
ated with blocking this pathway are likely to occur. These 
effects are not always adverse, as blockade of serotonergic 
(5-HT1A, 5-HT2A, 5-HT7) and muscarinic (M1, M4) recep-
tors is associated with reduced neuromotor adverse effects 
of antipsychotics [40, 69]. As such, SGAs with a higher 

Fig. 2   Approximate reductions in antipsychotic plasma concentra-
tions following abrupt discontinuation. IM intramuscular, IR immedi-
ate release, t1/2 half-life, XR extended release. aThe clinical activity of 
risperidone is achieved by the parent compound as well as its metabo-
lite, 9-OH-risperidone (i.e., paliperidone), which has a 20-h t1/2. bEf-

fective half-life of total active moieties. Parent half-life of 2–4 days, 
desmethyl cariprazine 1- to 2-day half-life, and didesmethyl caripra-
zine 1- to 3-week half-life [62]. Source:  Modified from Correll et al. 
2010 [22]. Elimination half-life values are from Table 1
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affinity for 5-HT2A receptors than D2 have less frequent 
motor abnormalities and other adverse effects compared 
with FGAs, which predominantly block D2 [22]. Addition-
ally, 5-HT1A antagonism and partial agonism, as well as 
5-HT7 antagonism, can have antianxiety and antidepressant 
effects [70, 71].

While antipsychotics that have a higher affinity for his-
taminergic and cholinergic receptors than for dopaminergic 
receptors (clozapine, olanzapine, quetiapine) have fewer 
motor disturbances, they are associated with sedation and 
weight gain. Antipsychotics with “loose” dopaminergic 
binding, such as clozapine and quetiapine, are prone to quick 
dissociation from dopamine receptors and allow endogenous 
dopamine to have frequent access to the receptors, minimiz-
ing risk of prolactin or neuromotor abnormalities [72]. Par-
tial dopamine agonism may also minimize the risk of motor 
abnormalities and hyperprolactinemia [40, 73]. The specific 
dopamine target has an impact on efficacy; for example, the 
D3 receptor targeted by cariprazine seems to be associated 
with improvement in positive, negative, and cognitive symp-
toms in schizophrenia [73]. Combination therapy can also be 
used to modulate risk of adverse effects, such as the FDA-
approved combination olanzapine/samidorphan that reduces 
the risk of weight gain with olanzapine via opioid receptor 
antagonism by samidorphan [74–76].

4 � Pharmacodynamic and Pharmacokinetic 
Implications of Switching Antipsychotics

Switching between antipsychotics with different PD and PK 
properties can result in rebound and withdrawal phenom-
ena [77]. There are higher risks for rebound effects if the 
pre- and post-switch antipsychotics have a large variation in 
receptor binding affinities (PD rebound when switching from 
more to less antagonism or partial agonism) or in t1/2 (PK 
rebound when switching from shorter to longer t1/2 medica-
tions). Conversely, switching from antipsychotics with less 
antagonism to more antagonism or those with longer t1/2 to 
shorter t1/2 protect against rebound phenomena.

During PD rebound, a receptor that was blocked pre-
switch and that is no longer targeted may lead to side effects 
that are the opposite effects of the receptor blockade, due to 
receptor upregulation and stimulation by the endogenous 
neurotransmitter. Dopaminergic rebound can also have pro-
found effects with potential worsening or emergent psycho-
sis, mania, agitation, or hyperkinetic motor disturbances 
(Online Feature Fig. S2) [77]. In the case of histaminergic 
or cholinergic rebound, the calming, attenuating effects of 
hypokinetic motor abnormalities are removed and can lead 
to increased insomnia, agitation, akathisia, Parkinsonism, 
or dyskinesia (Online Feature Fig. S2). Rebound effects are 
not observed when switching to a higher affinity antagonist, 
which will displace a lower affinity antagonist, regardless of 
the switch strategy between antipsychotics.

A variety of switching strategies may be employed to 
reduce withdrawal or rebound effects while switching 

Fig. 3   Receptor binding profiles of antipsychotics relative to dopa-
mine D2 receptor affinitya. AMI amisulpride, ARI aripiprazole, ASE 
asenapine, BREX brexpiprazole, CAR​ cariprazine, CLO clozapine, 
FGA first-generation antipsychotic, HAL haloperidol, ILO iloperi-
done, LUM lumateperone, LUR lurasidone, MOL molindone, OLA 
olanzapine, PALI paliperidone, PER perphenazine, QUE quetiapine, 

RIS risperidone, SGA second-generation antipsychotic, SER sertin-
dole, ZIP ziprasidone. aFor each drug, the equilibrium constant for 
dopamine D2 receptor affinity was set to 1. Data are presented in nM. 
bPartial agonism. Source:  Modified from Correll et al. 2010 [22] with 
references and data from Table 1
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between antipsychotics (Fig. 4). Abrupt discontinuation 
of an antipsychotic can help to quickly reduce unwanted 
side effects of the previous drug but has a higher risk for 
withdrawal symptoms [78]. Similarly, abrupt initiation of 
an antipsychotic at the therapeutic dose or quick titration to 
the therapeutic dose can be associated with quicker resolu-
tion of symptoms but has the potential for more side effects 
than a gradual initiation [78].

A cross-titration schedule or plateau switch strategy 
involves co-administration of the two antipsychotics. This 
may be achieved via gradually discontinuing the initial 
antipsychotic, gradually initiating the new antipsychotic, 
or both. During delayed gradual cross-titration or plateau 
cross-titration, the new antipsychotic is initiated while the 
pre-switch antipsychotic is maintained at the pre-switch dose 
level to allow slow buildup of the post-switch antipsychotic, 
especially if the post-switch antipsychotic has a long t1/2 or 
partial agonist activity. Cross-titration strategies may alle-
viate effects from rapid onset/discontinuation but may also 
increase the risk of compounding side effects that are shared 
by both drugs [78]. Therefore, plateau switches should only 
be performed when the post-switch antipsychotic does not 
have PD characteristics and side effects similar to the pre-
switch antipsychotic. Conversely, when antipsychotics have 
similar PD, PK, and side effect profiles, then a simple cross-
titration can be used, with proportional dose decrease of the 
pre-switch antipsychotic and concurrent proportional dose 
increase of the post-switch antipsychotic.

5 � Systematic Literature Review

5.1 � Methods

A systematic literature review was conducted to investigate 
the switching methods implemented in clinical trials of 
antipsychotics in schizophrenia and the clinical outcomes 
and attitudes toward switching as reflected in review articles 
since the publication of the 2010 review [22]. The literature 
search was restricted to studies beginning in 2010 to avoid 
bias toward older literature or antipsychotics no longer in 
routine use. The aim of this review was to reflect the mod-
ern paradigm for switch strategies that is most relevant for 
clinicians today, rather than document the historical evolu-
tion of switch strategies. The review was not prospectively 
registered and did not have a formal protocol.

5.1.1 � Search Criteria and Strategy

The search included randomized controlled trials (RCTs), 
open-label switch studies, meta-analyses, and review arti-
cles of switching oral antipsychotics in patients with schizo-
phrenia or schizoaffective disorder. Records were excluded 
if they were abstract only, did not mention switching, did 
not discuss antipsychotics, enrolled patients with a disease 
other than schizophrenia or schizoaffective disorder, or were 
focused on non-FDA-approved treatments, antipsychotic 
polypharmacy, or long-acting injectable antipsychotics 

Fig. 4   Different antipsychotic 
switching strategies
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(LAIs, as LAIs have a built-in slow antipsychotic taper that 
have been reviewed before [53]). Only studies published in 
English were included. Studies were initially grouped for 
synthesis as randomized/open-label studies or review/meta-
analyses. Trials were further grouped by the antipsychotics 
investigated.

Keywords for the literature search were (schizophr* OR 
schizoaff*) AND (antipsychotic*) AND (switch*). MED-
LINE, Embase, Cochrane Central Register of Controlled 
Trials (CENTRAL), and PubMed (non-MEDLINE) were 
searched for English articles published between June 2010 
and 1 April 2024. The final searches were conducted 9 April 
2024 (Embase and CENTRAL) and 13 May 2024 (MED-
LINE and PubMed).

5.1.2 � Data Collection

The database searches were conducted together by two 
researchers (B.G. and S.E. in Acknowledgments). Search 
outputs were independently screened by title and abstract 
per the inclusion criteria and manually sorted by the two 
researchers, followed by collaborative discussion to resolve 
any discrepancies regarding inclusion. Full-text articles were 
reviewed independently and no automated tools were used.

Excel spreadsheets were used to collect initial outcomes 
of interest by B.G., including article/study type, drugs 
investigated, the switch strategies implemented, and the 
main conclusion(s) of the article regarding switching. Ini-
tial outcomes were verified with the literature by an inde-
pendent reviewer. Additional outcomes for trial articles 
were extracted by S.E. including study duration, enroll-
ment, primary efficacy outcome, discontinuation (all cause, 
inefficacy, adverse event), and rates of commonly reported 
adverse events. Inferential statistics for efficacy and safety 
were extracted if reported and accuracy of the second extrac-
tion was confirmed by an independent reviewer. There was 
wide heterogeneity in reported outcomes and missing out-
comes were left blank for individual reports. No further 
assumptions were made about missing data.

5.1.3 � Data Synthesis

As this was a qualitative review, risk of bias and causes of 
heterogeneity between studies were not assessed. Due to the 
wide variation in available results, data were presented qual-
itatively with no formal data synthesis and no comparison 
between studies. No data conversions or statistical calcula-
tions were performed, and outputs for all outcomes extracted 
from individual trial articles are reported in Online Feature 
Table S1. In text, the switching strategies implemented per 
antipsychotic (abrupt, cross-titration, etc.) are reported, with 
an emphasis on trials that compared safety and/or efficacy for 
multiple switch strategies. For studies without comparisons 

of switch methods, a brief summary is included to capture 
the general outcome of the switch strategy implemented in 
the study. Inferential statistics are reported throughout. Stud-
ies that did not report a switch strategy or specified that the 
strategy was up to the investigator’s discretion are included 
in our discussion for context. There was no formal assess-
ment of study heterogeneity, reporting bias, certainty of the 
evidence, or sensitivity analyses. Figures were created using 
Microsoft PowerPoint.

5.2 � Search Results

Of the 579 records that were identified (n = 259 MEDLINE, 
n = 280 Embase or CENTRAL, and n = 40 PubMed non-
MEDLINE), 86 duplicates were removed (Fig. 5). During 
initial screening, 38 citations outside the date range or not 
in English and 22 that were abstract only were removed. 
In total, 401 results were excluded on the basis of title and 
abstract content (Fig. 5), the majority of which were not 
switching studies or focused on LAI antipsychotics. The 
resultant full text was reviewed for a total of 92 articles, 12 
of which were further excluded from this review on the basis 
of content. Of 80 articles included, 58 were randomized 
and non-randomized studies, with 9 of these containing 1 
or more antipsychotics of interest; 22 were reviews or meta-
analyses. For many of the trials included in this review, data 
comparing between switching methods were not available; 
however, the switching strategies used in these studies are 
reported below as an indicator of the current practices and 
naturalistic outcomes.

The majority of articles published during the search 
period discussed switching to a specific antipsychotic and 
are summarized in the Individual Antipsychotics section 
below and in Online Feature Table S1. While these studies 
provide safety and efficacy outcomes using various switch 
strategies, few studies provided direct or statistical compari-
sons between switch strategies. The antipsychotics investi-
gated during this period were: aripiprazole (studies = 18); 
paliperidone, ziprasidone, olanzapine, and risperidone 
(studies = 7 each); brexpiprazole, clozapine, and lurasi-
done (studies = 4 each); amisulpride, (studies = 3 each); 
iloperidone and quetiapine (studies = 2); and asenapine and 
lumateperone (1 study each). Of the studies identified in this 
review reporting switch strategy, the majority used some 
type of a cross-titration method (studies = 39; 69.6%), while 
abrupt switching (studies = 10; 17.9%) was rarely used. 
Comparisons between switch strategies were reported for 
four independent trials (one trial each for aripiprazole, clo-
zapine, iloperidone, and ziprasidone; 666 patients across the 
four trials). One iloperidone trial was reported in two sepa-
rate articles and is included as only one study in this review.
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5.3 � Impact of Continuing versus Switching 
Treatment

In a large meta-analysis of 101 RCTs including 13,988 
adults with schizophrenia spectrum disorders, continuing 
treatment with the standard dosage of the current antipsy-
chotic had similar tolerability profiles and similar efficacy as 
switching antipsychotics [79]. A 2023 meta-analysis investi-
gated the impact of switching antipsychotics in people with 
schizophrenia and early nonresponse In 2 pooled analyses 
of 149 patients (3 datasets) who switched antipsychotics or 
continued treatment and 51 patients (2 datasets) who either 
switched antipsychotics or augmented treatment; there were 
no significant standardized mean difference in efficacy 
between groups [80]. In 2012, an instrument was developed 
to assess switching between antipsychotics using the Clini-
cal Global Impression (CGI) scale: the CGI-switch scale 
[81]. However, the CGI-switch scale has not been adopted 
in subsequent studies.

5.4 � Reasons for and Frequency of Switching

In a survey of 190 clinicians, the most commonly indi-
cated reason for switching antipsychotics was poor efficacy 
(68%) followed by side effects (45%). Unsurprisingly, the 
most common side effects reported as reasons for switches 
were weight gain (8.1%), movement disorders (7.7%), and 
hyperprolactinemia (7.0%) [82]. A post hoc analysis iden-
tifying predictors of antipsychotic switching using a multi-
variate model supports these observations in 191 patients 
who switched versus 304 people who remained on treatment 
during a 1-year trial. The only two early treatment variables 
that predicted switching antipsychotics were worsening of 
Positive and Negative Syndrome Scale (PANSS) anxiety 
or depression subscale scores (P = 0.0320) or worsening 
of Barnes Akathisia Rating Scale (BARS) akathisia score 
(P = 0.0398) in the first 2 weeks [83]. A narrative review on 
strategies for treating acute-phase schizophrenia suggested 
that switching antipsychotics for lack of efficacy should be 
considered if the treatment dose has been increased to the 
upper tolerable limit and there is nonresponse after 2 weeks 

Fig. 5   PRISMA diagram. FDA 
US Food and Drug Administra-
tion, LAI long-acting injectable
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of treatment [84], although evidence on next antipsychotic 
treatment strategies after early nonresponse is slim [80].

A narrative review discussed that a notable motivation for 
switching antipsychotics is managing antipsychotic-related 
weight gain, obesity, and metabolic syndrome in patients 
experiencing cardiometabolic burden by switching to an 
antipsychotic with lower propensity for weight gain [85]. 
A meta-analysis including 636 people with schizophrenia 
or schizoaffective disorder switching medication due to 
antipsychotic-induced weight or metabolic issues found 
reductions in weight or body mass index when switching 
from olanzapine to quetiapine or aripiprazole, but reported 
no significant difference between utilized switch strategies in 
weight gain, mental state, or global state [86]. Another meta-
analysis of 59 studies including 8554 patients with serious 
mental illness investigated a variety of cardiometabolic out-
comes, concluding that the preliminary evidence supports 
switching to aripiprazole or ziprasidone to improve cardio-
metabolic risk [87]. A 2013 literature review to develop evi-
dence-based recommendations to reduce adverse events dur-
ing antipsychotic switching supported that elective switching 
to antipsychotics with lower metabolic risk can have toler-
ability advantages without risking deterioration in efficacy 
[88]. Switching to address other tolerability issues such as 
extrapyramidal symptoms or hyperprolactinemia was also 
supported, with a gradual discontinuation of the initial medi-
cation to limit adverse effects early during the switch [88].

In clinical practice, switching antipsychotic therapy 
in patients with schizophrenia is common [81, 89]. In a 
Medicaid claims study of 13,007 people with schizophre-
nia starting oral atypical antipsychotics, 16.3% switched 
antipsychotics within the first year [90]. Switching rates 
were similar among the four most commonly prescribed 
antipsychotics (quetiapine, 525/3335 [15.7%]; risperidone, 
501/3222 [15.6%]; olanzapine, 401/2557 [15.7%]; aripipra-
zole, 277/1779 [15.6%]), and 3.2% of patients added another 
antipsychotic to their first prescription [90].

5.5 � Comparing Switch Methods

When choosing an abrupt or gradual method of switching, 
clinicians should consider whether a patient is experiencing 
acute or stable schizophrenia. A meta-analysis compared 
rapid versus slow initiation of a new antipsychotic in 10 
studies of patients switching antipsychotics and in 1 study of 
51 patients who were drug free for ≥ 3 weeks. There was no 
difference between the methods for all-cause study discon-
tinuation in acutely exacerbated patients with schizophrenia 
(7 studies; rapid initiation n = 396, slow initiation n = 344; 
risk ratio [RR], 0.80 [95% CI 0.58–1.13]; test for overall 
effect Z = 1.27, P = 0.2) but reported a significant difference 
in favor of the slow initiation group in patients with stable 
schizophrenia (three studies; rapid initiation n = 386, slow 

initiation n = 391; risk ratio, 1.45 [95% CI, 1.05–2.00]; test 
for overall effect Z = 2.26, P = 0.02) [91]. The analysis con-
cluded that rapid antipsychotic initiation may be beneficial 
in acute schizophrenia due to more rapid effects and better 
tolerability, while a slower initiation strategy may be safer 
in patients with stable schizophrenia [91].

Three reviews presented data supporting switching with 
quicker discontinuation of the previous antipsychotic. A 
pooled analysis in 600 patients with acute exacerbation 
of schizophrenia switched to lurasidone via either abrupt 
antipsychotic discontinuation (n = 410) or gradual discon-
tinuation (n = 190) indicated that switch strategy did not 
have a significant impact on efficacy, measured by change in 
PANSS Total score (P = 0.839) or Clinical Global Impres-
sions-Severity (CGI-S) score (P = 0.941) [92]. A 2017 meta-
analysis of nine RCTs in schizophrenia found no signifi-
cant differences between immediate (n = 714) or gradual 
discontinuation (n = 702) of prior antipsychotic for study 
discontinuation (RR all cause 1.1; RR inefficacy 1.14; RR 
intolerability 1.08), efficacy (PANSS/Brief Psychiatric Rat-
ing Scale [BPRS] total standardized mean difference [SMD] 
−0.03; CGI-S SMD −0.02), extrapyramidal symptom scales 
(Simpson–Angus Scale [SAS] SMD 0.12; BARS SMD 0.16; 
Abnormal Involuntary Movement Scale [AIMS] SMD 0.27) 
or treatment emergent adverse events (TEAEs) [93]. A simi-
lar meta-analysis investigated five studies with either a wait 
to discontinue the original antipsychotic strategy (n = 202) 
or a no wait to discontinue the original antipsychotic strat-
egy (n = 208) and found no significant differences between 
groups for study discontinuation (RR all cause 1.27; RR 
inefficacy 1.19; RR intolerability 1.46), efficacy (PANSS/
BPRS total SMD −0.08; CGI-S SMD 0.05), extrapyrami-
dal symptom scales (SAS SMD −0.16; BARS SMD −0.01; 
AIMS SMD −0.18) or TEAEs [94]. In both these studies, 
the authors concluded that faster switching may be preferred, 
as slower switching could lead to increased risk of antipsy-
chotic polypharmacy [93, 94].

However, a meta-analysis including four RCTs found 
that wait-and-gradual discontinuation of prior antipsychot-
ics (n = 176 patients) was preferable to immediate discon-
tinuation (n = 175 patients) for all-cause study discontinu-
ation (RR 1.58 [95% CI 1.15–2.17]; test for overall effect 
Z = 2.80, P = 0.005) [95].

A narrative review investigated switching to D2 partial 
agonists aripiprazole, brexpiprazole, or cariprazine [96]. 
While the most common strategy was cross-titration, there 
was a wide variation in switching protocols, and the finding 
could not generate a strong evidence-based recommenda-
tion for a preferable switching strategy to these drugs [96]. 
One systematic review specifically reviewed the evidence on 
switching antipsychotics in schizoaffective disorder, summa-
rizing evidence from 14 studies [97]. However, the authors 
flagged an overall lack of evidence on the topic, concluding 
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that antipsychotic switching is appropriate for tolerability 
issues, and that a plateau cross-titration was likely preferable 
for stabilized patients, with abrupt switching being reserved 
for specific urgent needs [97].

5.6 � Medication Continuation after Switching

In a 2024 retrospective database study of 31,956 peo-
ple with schizophrenia, switching to a new oral antipsy-
chotic and being discharged from an inpatient facility, the 
30-day medication continuation rate was 25.4% (95% CI 
24.3–26.5), with a mean time to discontinuation of 62.0 
days (95% CI 59.8–64.3) [98]. An electronic health record 
survey of 577 patients with schizophrenia reported a 
53.6% adherence rate (≥ 80% proportion of days covered) 
to any antipsychotic in the first 180 days; adherence was 
numerically lower for patients who switched antipsychotics 
(50.8%) than those who remained on the same antipsychotic 
(63.9%) [99]. Breakdown by antipsychotic was not reported, 
and statistical analyses of switching on adherence included 
patients with other disorders than schizophrenia [99].

5.7 � Results for Individual Antipsychotics

For articles investigating switching to specific antipsychot-
ics, the general switch strategy, study enrollment, primary 
efficacy outcome, discontinuation (all cause, due to inef-
ficacy, due to AEs), and AEs of interest are reported in 
Online Feature Table S1. Conclusions drawn from these 
articles about switching are summarized by agent below. In 
total, 24 of these studies (including a total of 3440 patients) 
reported statistical comparisons for outcomes between 
switching groups (e.g., comparing switch strategy/speed, 
switch versus continuing on current antipsychotic, switch 
from various prior treatments to 1 new treatment).

5.7.1 � Amisulpride

Three studies used a cross-titration method to switch to ami-
sulpride, with a 7-day discontinuation of previous antipsy-
chotic [100–102]. This switch strategy was generally safe, 
but these studies did not include a detailed discussion on the 
potential impacts of the switch strategy [100–102].

5.7.2 � Aripiprazole

A total of 18 articles focused on switching to aripipra-
zole. Cross-titration was the most common method when 
switching to aripiprazole from other antipsychotics 
[103–114]. The majority of the studies did not compare 
switch strategies, but rather focused on changes in AE 

profile upon switching to aripiprazole, such as changes in 
cardiometabolic profile [103, 104, 111, 113, 115], prolac-
tin levels [106, 114, 116], and cognition [112]. One study 
left the switching strategy up to the clinical judgment of 
the investigator [117] and two studies only specified a 
gradual tapering of previous antipsychotic [115, 116].

In a randomized study in which aripiprazole was newly 
administered for 2 weeks followed by a fast (1 week, n = 38) 
or slow tapering (4 weeks, n = 41) off of the previous antip-
sychotic, there was no significant difference between efficacy 
outcomes (PANSS total or subscales, CGI-S, CGI-Global 
improvement [CGI-I]) between groups. Adverse effects and 
discontinuations were also comparable between the methods 
[105].

Three articles reported guidelines and consensus state-
ments for switching to aripiprazole, recommending a three-
step plateau-cross-titration strategy, including titrating ari-
piprazole up to a therapeutic dose, at least a 14-day overlap 
with the previous antipsychotic, followed by a tapering of 
the previous antipsychotic [118–120].

5.7.3 � Asenapine

One pooled analysis of two randomized double-blind studies 
assessed switching to asenapine over 4 weeks with abrupt 
or slow discontinuation based on investigator’s discretion 
[121]. In patients with stable schizophrenia and persis-
tent negative symptoms who were switched to asenapine 
abruptly (≤ 3-day period), a similar discontinuation rate 
(81/209 [38.8%]) was found as that in those switched by 
slow tapering of > 3 days (62/170 [36.5%]). A similar treat-
ment-emergent AE (TEAE) rate was found during the first 
28 days (48.8% abrupt versus 52.4% slow taper), but over 
the course of the full treatment period more patients who 
switched gradually experienced TEAEs (82.9%) than those 
treated with abrupt switching (71.8%) [121].

5.7.4 � Brexpiprazole

Four studies investigated switching to brexpiprazole. One 
study investigated switching to brexpiprazole via a plateau 
cross-titration (2-week titration onto brexpiprazole followed 
by a gradual 6-week decrease of prior antipsychotics olan-
zapine, risperidone, or paliperidone) [122]. A long-term 
study that used a cross-titration strategy over 4 weeks [123] 
noted that a longer tapering period than the 2 weeks used 
in this study may be beneficial but did not otherwise pre-
sent data related to the switch strategy [123]. A retrospec-
tive analysis of real-world hospital data investigated factors 
impacting a successful switch to brexpiprazole, with the 
switch strategy at the investigator’s discretion [124].

A RCT investigated tapering a previous antipsychotic and 
titration of brexpiprazole in 404 patients with schizophrenia, 
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allowing a 1–4-week switch to brexpiprazole on the basis 
of investigator judgment [125]. There were lower rates of 
TEAEs (44%) in the group of patients with longer taper-
ing periods (22–33  days, n  =  291) compared with the 
patients who were switched over shorter periods (TEAEs in 
62.5–84.2% for groups switched over ≤ 21 days, n = 113). 
Most of the 292 patients who completed 8 weeks of treat-
ment were switched over 22–33 days (80.1%) [125].

5.7.5 � Clozapine

Four studies investigated switching to clozapine. Specific 
switch strategies were not reported for a three-stage switch-
ing study (OPTiMiSE) to develop a treatment algorithm for 
first-episode schizophrenia [126, 127] or a Japanese retro-
spective analysis of real-world hospital treatment in patients 
with treatment-resistant schizophrenia or schizoaffective 
disorder [128].

In a double-blind RCT examining abrupt (n = 15) or 
cross-titration (n = 18) switch to clozapine with a 2-week 
discontinuation of the pre-switch antipsychotic, there were 
no significant differences between the methods in terms of 
efficacy (BPRS total and subscores, CGI-S) or tolerabil-
ity (Calgary Depression Scale for Schizophrenia, AIMS, 
SAS, BARS, UKU side effect rating scales) [129]. Another 
small randomized trial investigated switching to clozapine 
(n = 15) or continuing the current antipsychotic (n = 16) in 
patients with schizophrenia and co-occurring cannabis use 
disorder using a cross-titration method over 4 weeks. While 
switching to clozapine reduced cannabis use, there were no 
differences in schizophrenia symptoms (BPRS total and sub-
scales, Scale for the Assessment of Negative Symptoms) 
or functioning between those switching or continuing prior 
antipsychotic treatment [130].

5.7.6 � Iloperidone

Two articles reported results from an open-label study com-
paring an abrupt and a gradual discontinuation for switching 
to iloperidone (titrated up over 4 days) [131, 132]. In the 
12-week open-label randomized trial of 500 people with 
schizophrenia, there were subtle clinical differences during 
the first 2 weeks for patients switched immediately to ilop-
eridone (n = 260) or gradually tapering prior antipsychotic 
over 2 weeks (n = 240) [132]. However, at week 12, Inte-
grated CGI-Change (I-CGI-C) response rates were similar 
regardless of the switch approach (12–16 mg dose group; 
immediate 85.0%; gradual 76.2%: 20–24 mg dose group; 
immediate 83.8%; gradual 86.2%) [132]. Similarly, CGI 
change from baseline to week 12 was similar between groups 
(LSMD between switch groups: I-CGI-C, −0.012; Inte-
grated-CGI-S, −0.008) [131]. There was a greater propor-
tion of discontinuations due to AEs over 12 weeks with the 

abrupt switching method (15.0% in immediate-switch group 
versus 10.4% in gradual-switch group) that was driven by the 
AE of dizziness, indicating that a cross-titration method may 
be beneficial for patients switching from an antipsychotic 
that blocks α1 receptors [132].

5.7.7 � Lumateperone

One open-label study evaluated short-term safety of 
lumateperone, started abruptly at the target dose, in outpa-
tients with stable schizophrenia who were switched from 
previous antipsychotics, discontinued according to investi-
gator’s discretion [133]. There was maintenance of PANSS-
based symptoms and favorable safety, which worsened and 
trended back toward baseline within 2 weeks of resuming 
another antipsychotic treatment [133].

5.7.8 � Lurasidone

Four studies investigated switching to lurasidone. Two pub-
lications reported results of an open-label study switching 
to lurasidone using a cross-titration approach, with overall 
improvements in health-related quality of life with lurasi-
done [134, 135]. An open-label study evaluated switching 
patients abruptly from risperidone to lurasidone, but the 
potential impact of switch strategy was not discussed [136]. 
The final study reported the open-label extension of a switch 
study, however, no comparisons between the original switch-
ing groups were made [137].

5.7.9 � Olanzapine

Seven studies investigated switching to olanzapine. Two 
studies examined switching to olanzapine using a cross-titra-
tion method, with switching as safe as remaining on previous 
treatment in one study [102] and safety not reported in the 
other trial [112]. Two studies investigated a switch accord-
ing to investigator’s discretion [138, 139], and a retrospec-
tive analysis of real-world hospital data and investigation of 
switching between risperidone and olanzapine did not report 
the specific switch strategy [128, 140].

A pooled analysis of randomized trials assessed switching 
to olanzapine or asenapine in patients with stable schizo-
phrenia and persistent negative symptoms who were tapered 
off the prior antipsychotic at variable rates, up to 28 days. 
Patients switched abruptly (≤ 3-day period) to olanzap-
ine had a numerically higher discontinuation rate (58/195 
[29.7%]) than those switched by slow tapering up to 28 days 
(33/155 [21.3%]) and a higher proportion of TEAEs during 
the first 28 days (50.3% abrupt versus 44.5% slow taper) 
[121]. However, over the course of the full treatment period, 
more patients who switched to olanzapine experienced a 
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TEAE with slow taper (80.6%) versus rapid switch (70.3%) 
[121].

A review article focusing on AEs associated with switch-
ing from olanzapine to other antipsychotics asserted that 
switching from olanzapine to an antipsychotic with a longer 
t1/2 was associated with rebound psychosis and withdrawal-
emergent dyskinesia due to reduced antagonism of func-
tional receptors; however, rates of those events were not 
reported [89]. In this case, a longer switching process would 
be more suitable when switching to an antipsychotic with a 
longer t1/2, such as aripiprazole, compared with switching 
to ziprasidone, which has a lower risk of AEs commonly 
reported with olanzapine [89].

5.7.10 � Paliperidone/Paliperidone Extended Release (ER)

Seven studies investigated switching to paliperidone, none 
of which stratified results by switching method. Four stud-
ies switched patients to flexibly dosed paliperidone ER via 
an abrupt or 2–4-week tapered discontinuation of previ-
ous antipsychotic [141–144]. One study did not report the 
switching method [145]. Two studies examined switching 
from risperidone to paliperidone in elderly patients, with 
risperidone discontinued abruptly or tapered within 1 week 
[146, 147].

5.7.11 � Quetiapine/Quetiapine ER

Two studies investigated switching to quetiapine but did 
not compare between switch strategies. One study evalu-
ated switching to quetiapine ER via a cross-titration method 
over 4 days [148] and a relapse-prevention long-term trial 
switched based on symptoms and tolerability [149].

5.7.12 � Risperidone

Seven studies investigated switching to risperidone. Studies 
that did not compare between switch strategies included two 
with a switch at investigator’s discretion [138, 139] and three 
via cross-titration for patients with unsuccessful aripiprazole 
treatment [150], agitation-exhibiting patients discontinuing 
intramuscular haloperidol or adjunctive clonazepam over 
3 days [151], and switching from olanzapine over 8 weeks 
[152]. One study investigating switching between olanzapine 
and risperidone did not report the specific switch strategy 
[140].

In another study, hospitalized patients currently receiving 
high-potency FGAs (haloperidol n = 60, fluphenazine n = 20) 
went through a 3-day washout period in a controlled hospital 
environment before switching to risperidone with dose titra-
tion based on clinical state [153]. These patients experienced 
a worsening clinical state for 14 days after the rapid washout 
period (numerical increase in mean PANSS total score from 

68.4 to 78.0), consistent with a dopamine rebound, but eventu-
ally reached a stable state by day 56 with significant improve-
ments from baseline (PANSS total score 66.9; P < 0.0005) 
[153].

5.7.13 � Ziprasidone

All seven studies investigating switching to ziprasidone used 
a cross-titration strategy [103, 115, 154–158], ranging from as 
little as 4 days overlap [156] to 36 weeks [158]. Five of these 
studies did not include an emphasis on switch strategy [103, 
115, 154–156].

One small randomized double-blind study compared 
switching to ziprasidone (n = 22) versus reducing the dose 
of a current FGA (n = 22) on negative symptoms in hospital-
ized patients with treatment-resistant schizophrenia, using a 
prolonged 12- to 36-week switching scheme to reduce the risk 
of withdrawal psychosis [158]. While ziprasidone had signifi-
cantly fewer extrapyramidal symptoms (P < 0.05), there were 
numerically higher rates of relapse (45.8% ziprasidone versus 
20.8% FGA) and treatment failure (25.0% ziprasidone versus 
16.7% FGA) with the ziprasidone group than with the FGA 
dose-reduction group [158]. The authors hypothesized that the 
worse results with ziprasidone may be due to twice-daily dos-
ing and the fast kinetics of the drug (dopamine D2/3 receptor 
occupancy t1/2 of 8.3 h [159]), which could have led to low 
receptor occupancy [158].

A small open-label study switching from FGAs to ziprasi-
done compared an abrupt discontinuation method (n = 18) 
with either a fast-taper (50% dosage of previous antipsychotic 
for 7 days, n = 18) or slow-taper (100% dosage of previous 
antipsychotic on days 1 and 2 and 50% on days 3–7, n = 18) 
approach [157]. There were potential efficacy advantages 
to a slow-taper approach early in the study, with significant 
(P < 0.05) improvements with slow taper compared with 
abrupt discontinuation at weeks 1 and 2 for Brief Psychi-
atric Rating Scale (BPRS) scores (week 1, −6.775 versus 
−0.981; week 2, − 6.561 versus −0.624) and CGI-S scores 
(week 1, −0.197 versus 0.175; week 2, −0.505 versus 0.241); 
slow taper was also superior to fast taper at week 1 for BPRS 
scores (− 6.775 versus − 2.258; P = 0.01). However, BPRS 
and CGI-S scores were not significantly different between the 
three approaches at the end of the 6-week study [157].

5.7.14 � Other antipsychotics

No published articles were identified that were specific to 
switching to cariprazine, haloperidol, molindone, perphena-
zine, or sertindole in the search period.
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6 � Discussion

Switching antipsychotics is highly common in the treat-
ment of schizophrenia. However, empirical evidence 
comparing different switch strategies in detail, with their 
relative success versus failure rates and underlying rea-
sons, is scarce. Even when studies could have performed 
such analyses, they were rarely conducted or published. 
Additionally, as rebound and withdrawal symptoms can be 
mitigated or masked by the addition of sedating medica-
tions, lack of disclosure of the frequency of such strategies 
needed in each switch strategy arm complicates the inter-
pretability of the results. Finally, studies are often spon-
sored by the manufacturer of the antipsychotic that the 
patients were switched to. This may influence the design 
of the switch studies in a way that reduces the contrast 
between successful and unsuccessful switch strategies, 
attempting to show that the new medication can be help-
ful, no matter how patients receive it.

Nevertheless, results from this systematic review indicate 
that, except for abrupt antipsychotic switching in patients 
with acutely exacerbated schizophrenia for whom speed is of 
the essence, gradual antipsychotic switching in patients with 
stable schizophrenia has been preferred and represents good 
clinical practice. Hence, most trials investigating antipsychotic 
switching in the treatment of schizophrenia in the modern 
treatment landscape (since 2010) have used a gradual cross-
titration approach. Results of this systematic review indicate 
that while several articles reported similar clinical outcomes 
with abrupt and gradual switching strategies, more gradual 
switching strategies are generally considered to be safer to use 
to reduce rebound phenomena [85, 88, 89, 97]. Abrupt switch-
ing may be beneficial in patients with acute schizophrenia in 
need of quick efficacy improvements, but slower switching 
strategies are more appropriate in patients with stable schizo-
phrenia who are switching due to adverse effects [91, 95, 97, 
119]. In such acute settings, sedating co-medications are used 
frequently, which may have contributed to the lack of relevant 
rebound phenomena in these studies. Alternatively, in agitated 
and acutely psychotic patients, rebound phenomena may not 
be as readily observable compared with a more stable baseline 
in outpatient switch studies.

Applying knowledge of the PK and PD properties of 
antipsychotics can help inform switch strategies between 
oral antipsychotics. As reviewed, antipsychotics have dif-
ferent PK characteristics related to their t1/2. When switch-
ing from a shorter t1/2 antipsychotic to an antipsychotic 
with a considerably longer t1/2, delayed discontinuation 
or slow discontinuation of the pre-switch antipsychotic 
is advisable. This cautionary switch should allow suffi-
cient time for the post-switch antipsychotic to reach thera-
peutic blood levels before the pre-switch antipsychotic is 

withdrawn or has already reached subtherapeutic blood 
levels. Antipsychotics also have different PD character-
istics, such as potent D2-blocking FGAs, SGA “-dones” 
(with tight 5-HT2A and D2 binding), SGA “-pines” (with 
relevant antihistaminergic and anticholinergic effects), 
SGA “-pips” (with partial D2 agonism and little/no anti-
histaminergic and anticholinergic effects), and lumatep-
erone (with tight 5-HT2A and moderate postsynaptic D2 
occupancy and little/no antihistaminergic and anticholin-
ergic effects). Switching within each of these antipsychotic 
subgroups with comparable PK and PD features can be 
done relatively easily with a simple cross-titration (i.e., 
switching “same to same”). However, switching between 
members of the different antipsychotic subgroups should 
account for differences in these characteristics when 
switching from an antipsychotic agent with considerably 
stronger antagonism at dopamine, histamine, and acetyl-
choline receptors to an antipsychotic with much weaker 
antagonism or partial agonism at these receptors. This PD-
informed switching approach may avoid potential worsen-
ing of symptoms and/or emergence of rebound/withdrawal 
adverse effects [77]. Of note, the exact same caution will 
need to be applied when switching to novel antipsychotic 
agents that do not antagonize post-synaptic dopamine, 
histamine, or cholinergic receptors, such as muscarinic 
receptor agonists, positive allosteric modulators, or trace-
amine-associated receptor agonists [45, 160–164].

Several limitations of this review need to be taken into 
consideration when interpreting the results. First, there was 
wide heterogeneity in study designs. The motivations for 
conducting the switch trials and corresponding primary end-
points (safety, efficacy, medication satisfaction) were broad, 
with study types including RCTs, open-label extension stud-
ies, post hoc analyses, and real-world data analyses. Sample 
sizes ranged from small reports of outcomes in 9 patients 
to a large open-label study of 1693 patients. Despite the 
importance and frequency of antipsychotic switching and 
despite ≥ 8 different clinical switching strategies being 
available, surprisingly few randomized studies have specifi-
cally investigated outcomes of different antipsychotic switch 
strategies, with only four studies during the search period 
comparing specific antipsychotic switch strategies directly. 
Additionally, while the search method was developed to 
maximize the identification of all appropriate articles, it 
is possible that articles of interest were missed, including 
those not published in English. Limitations to the interpreta-
tion of these studies include that they were often conducted 
in controlled settings not reflecting real-world conditions, 
rescue strategies (e.g., benzodiazepine use and use of other 
AE-mitigating strategies) were almost never detailed, and 
polarized strategies were not compared (i.e., abrupt switch 
without rescue medications versus plateau cross-titration). 
Moreover, in studies when different switch strategies were 
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employed clinically, surprisingly few studies conducted 
post hoc analyses to explore potential merits or difficulties 
associated with different switch techniques. Issues related 
to differences in patient, illness, and antipsychotic, as well 
as co-medication characteristics, were also unfortunately 
not commonly explored. Furthermore, when antipsychotic 
switch strategy groups were compared, this was done with-
out an attempt to identify patient or treatment character-
istics (dose, co-medications) that would influence the out-
come related to the switch strategy. The antipsychotic switch 
studies reviewed here focused on symptomatic efficacy and 
adverse effect outcomes, but relevant patient-reported out-
comes and measures of functioning and quality of life were 
almost never reported. Finally, data on switching FGAs and 
older SGAs were uncommon in the literature, and switch 
studies to a member of the new muscarinic activator class 
were missing, due to the restricted literature search covering 
only 2010–2024.

7 � Conclusions

Antipsychotic switching is common, clinically relevant, and 
also complex. This updated review of the PD and PK profiles 
of available antipsychotics may assist clinicians in tailoring 
switch strategies to individual combinations of pre-switch 
and post-switch antipsychotics as well as patient needs. In 
general, gradual switching is considered preferred in patients 
with stable schizophrenia and is the most commonly utilized 
approach in clinical trials to minimize the potential risk of 
rebound and withdrawal phenomena, due to differences in 
pharmacodynamic and/or pharmacokinetic characteristics 
of the pre- and post-switch antipsychotic. However, future 
research with existing and emerging antipsychotics should 
focus on comparing different switch strategies and exploring 
medication, patient, and illness correlates of more successful 
and less successful antipsychotic switches, and also include 
patient-reported outcomes and measures of functioning and 
quality of life.  
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