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ABSTRACT – Background and Objectives: Switching antipsychotics (APs) in the treat-
ment of mental ilnesses such as schizophrenia is common practice for clinicians as well as
a transitional moment associated with the possibility of adverse events and recurrence of
psychoses. As in recent years, AP switching strategies have received more attention, a
number of authors have recommended transitions with overlapping drug dosage regimens
in time (such as tapering, cross-tapering, plateau switching) over abrupt switches. Howev-
er, there is a paucity of data documenting how clinicians are switching APs in real life.
Moreover, the question if recently recommended switching strategies are converted into
everyday practice is still very much unanswered. The present investigation aims to study if
indeed there is a preference for tapered approaches over abrupt switching.

Methods: In a retrospective longitudinal descriptive study, electronic prescription data
from a large clinical psychiatric setting in the Netherlands were collected for the year
2007. Timelines of medication regimens were constructed for individual patients, en-
abling to identify transitions between APs. As patients could have been subjected to mul-
tiple switches in a given time period, transitions were expressed as episodes. Abrupt
switches were defined as switches having no overlap in time.

Results: From a total of 5322 AP prescriptions involving 1465 patients, a total of 180
episodes (associated with 158 patients) were identified where APs were switched. Of
these 180 episodes, 110 (61%) involved abrupt transitions. 70 episodes (39%) had overlap
in time with an average taper length of 16.1 (SEM 1.6) days.

Conclusions: In the majority of cases in the studied clinical setting, APs are switched
abruptly.
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Introduction

Switching antipsychotics is common
practice during the treatment of psychosis as
patient response and side effects remain not
fully predictable. Although the concept of
antipsychotic switching is common in clini-
cal practice the CATIE study does not give
much support for its efficacy1, the switching
method itself might affect the succesful tran-
sition because of the possibility of adverse
events and recurrence of psychoses. When
confronted with a switch to a different AP,
the prescribing doctor will have to address
two questions: which AP will be next; and
how will the switch be performed in the spe-
cific case? Abrupt switches, where the first
AP is discontinued before the new AP is ad-
ministered without an overlap in time, are
simple, avoid the risk for confusion and de-
crease the risk of drug-drug interactions.
Furthermore, they help to eliminate adverse
effects of the first agent more rapidly2,3.

However, too rapid changes may be asso-
ciated with the appearance of undesired
physiological or psychiatric effects, decreas-
ing the likelihood of a successful switch.

In order to improve successful switching, a
variety of switching strategies have been pro-
posed where the 2 agents had overlapping
dosage regimens in time: tapering, cross-ta-
pering, plateau-cross-tapering2-6, hybrid swit -
ches5, plateau cross taper switches4,5, ascend-
ing / descending plateau switches2,6.

Data on the clinical value of the various
switching approaches are sparse and conflict-
ing. The metanalysis of Remington et al.7 has
been criticised as the four studies involved8-12

were industry-sponsored, favoring any switch
outcomes2. Recently, Pae et al.13 have docu-
mented support for the gradual switch to
aripiprazole and other authors favour gradual
switching approaches as well2-4,14.

Definite evidence of the superiority of gen-
eral or AP-specific methods is not yet avail-
able15. However, an increasing number of au-
thors now proposes gradual, overlapping
switches opposed to abrupt changes4,5,16.

The choice for a switching approach is
often based upon theoretical considerations
rather than clinical evidence. APs with high
cholinergic affinities as olanzapine and clo -
zapine are preferably tapered to avoid cholin-
ergic rebound14,15,17, and abrupt switching
from high H1 affinity APs to low H1 affini-
ty APs will result in rebound insomnia14.
Switches from high affinity D2 APs (halo -
peridol, risperidone, ziprasidone) to low
affinity D2 antagonists as quetiapine or
clozapine are associated with the risk of
dyskinesia or supersensitivity psychosis14,
and tapered approaches have been recom-
mended in order to avoid low D2 occupan-
cies14,17. On the other hand, the long halflife
of AP depots provide a natural taper while
the new drug is being introduced15.

In clinical practice, other types of consid-
erations might predispose a health care
provider to opt for a specific switch ap-
proach: the fear for possible medication er-
rors might increase abrupt switching, avail-
ability of family surroundings, age, clinical
setting or previous experience with switch-
ing approaches17.

In contrast to the increasing amount of arti-
cles containing proposals of switching ap-
proaches, surprisingly little is known about the
reality of AP switching in clinical practice. As
one of the few documents available, a retro-
spective study of 60 patients examined AP
switching to amisulpride: 89% of these were
switched to this agent without tapering17.

The present study aims to investigate real
life AP switching approaches for all APs in-
volved during a full year of AP pharma-
cotherapy in our hospital in the Netherlands.
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From a total of 5322 prescriptions involv-
ing a total of 1465 patients, a switching
database was constructed enabling us to fur-
ther analyse switching patterns between the
various AP classes. As the study was longi-
tudinal, timelines for all AP prescriptions
could be constructed for every patiënt sub-
jected to a AP switch. For all AP switching
episodes, the switching type (abrupt versus
overlapping strategies) was determined.

Methods

In a retrospective descriptive study, the
prescription data of all patients receiving
APs during the year 2007 in our hospital
were analyzed. This hospital is a large psy-
chiatric setting in The Hague, the Nether-
lands. All medication prescriptions are elec-
tronic, and provide detailed information on
prescribed drug, formulation used, dosage,
prescription time, prescribing doctors, de-
partments amongst many other variables.
All patients are included regardless of their
pathological background, allowing to ana-
lyze if switching patterns vary between the

various divisions. The set of electronic pre-
scriptions for a given patiënt provides defin-
itive and precise instructions for switching
drugs and no further oral instructions are
necessary per se.

The AP prescriptions were transferred to
and analyzed in MS Access (version 2003).
Those patients with presciptions for multi-
ple APs during 2007 were identified, and
medication timelines were constructed for
individual patients (example shown in fig-
ure 1), enabling to map AP therapy during
the year. As a patient could be subjected to
multiple AP switches during the analyzed
time period, switches and AP combinations
were expressed as episodes.

Within MS Access, a separate table com-
prising all switching and combination epi -
sodes was constructed with details on the
1st and 2nd AP, divisions, duration of over-
lap, switch type, prescribing M.D. amongst
other variables. An abrupt switch was de-
fined as a transition of AP 1 to AP 2, having
a maximum of 1 day overlap or a drug free
period of maximally 3 days. The criterium
of a maximum of 1 day overlap was chosen
as doctors would occasionally make the
electronic prescription a day in advance. In

Figure 1. AP switching in clinical practice. In this example, a patient was switched from olanzapine to quetiapine
by simultaneous dose decrease of olanzapine and dose increase of quetiapine (crosstapering).

Total overlap in time of both agents (taper length) in this example was 7 days.



almost all cases however, abrupt switches
ocurred the following day. A 3-day cutoff
was chosen as in two cases, a weekend had
caused a delay where the psychiatrist, after
being notified that the first AP had expired,
had written the prescription the next mon-
day. Abrupt switches could always be iden-
tified. On the other hand, there were some
instances where cross-tapering could not be
distinguished from other types of overlap-
ping switches. For this reason, all overlap-
ping switching approaches were pooled as
“Tapered”. With these definitions, possible
dose decreases prior to the abrupt switch
have no effects on the classification as the
criterium was solely overlap in time.

Tapered switches were therefore defined
as a transition between AP agents 1 and 2
having overlap in time of more than 1 day,
in combination with a concurrent dose re-
duction of agent 1, dose escalation of agent
2, or both.

Combination therapies were defined as
AP 1 and AP 2 having an overlap in time,
but without concurrent dose reduction of
agent 1 or dose buildup of agent 2.

Switching patterns were, as a rule, appar-
ent as the dose changes were documented. In
specific cases, there was additional informa-
tion in the electronic prescriptions detailing
dose buildup or dose reduction schedules.
Whenever the switch was not completely
apparent (in 7 cases) the prescribing doctor
was consulted in order to clarify the nature
of the switch.

Relationships between switching meth-
ods, involved APs, prescribing M.D.s and
other parameters: all queries were perfor med
in MS Access utilizing standard procedures.

The total volume of prescriptions were
calculated on a per prescription basis with
the correct DDD (Defined Daily Dosis)
value assigned to each drug preparation.

Definitions:

FGA: First Generation Antipsychotics
(“classical antipsychotics”, “typical antipsy-
chotics”) in this study were: benperidol,
bromperidol, chlorpromazine, chlorprotix-
ene, fluphenazine, flupentixol, fluspirilene,
haloperidol, levomepromazine, penfluridol,
perphenazine, periciazine, pimozide, pipam-
perone, thioridazine, tiapride, zuclopentixol.

SGA: Second Generation Antipsychotics
(“atypical antipsychotics”) in this study we -
re: aripiprazole, clozapine, quetiapine, olan-
zapine, risperidone, sertindole, sulpiride.

Taper length is defined as the total dura-
tion of overlap in time during a switch of
APs in days (figure 1).

DDD: Defined Daily Dosis. The DDD is
the assumed average maintenance dose per
day for a drug used for its main indication in
adults. Using DDD values enables compari-
son of different medicinal products. DDD
values were calculated on a per prescription
basis by dividing the total amount of mg pre-
scribed per day by the DDD value of the spe-
cific preparation as provided by the WHO.

Results

During the studied period, a total of 5322
electronic prescriptions of APs were made
in our hospital, associated with a total of
1465 patients that were treated with these
agents. Prescription length could vary be-
tween 1 day and many months as residence
time were highly variable and a subset of
patients were permanently resident. The two
most prescribed APs were clozapine and
olanzapine. Table 1 represents, in descend-
ing order, the 15 most frequently prescribed
APs, accounting for 97.6% of the prescribed
AP volume. The majority (62.5%) of pre-
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scribed APs are SGA as compared to 37.5%
FGAs. Of the FGAs, 55% are depot formu-
lations whereas much smaller proportions
of the SGA (4.5%) is prescribed as a depot
(Risperdal Consta®).

The majority of the 1465 patients receiv-
ing APs were prescribed a single AP during
the studied period. A total of 158 patients
(10.8%) was subjected to an AP switch in
the year 2007. As patients sometimes had
multiple switches or AP combinations, it
was more useful to express and quantify
switching as episodes.

The total number of switch episodes in
this study added up to 180, associated with
158 patients. The central results of the cur-
rent study are shown in figure 2 and indicate
that overall, the majority of AP switches
(61%) is abrupt, representing sudden transi-

tions without time overlap. The total num-
ber of tapered episodes is 70, which corre-
sponds to 39% of the total. As mentioned
before, the various subtypes within the taper
group could not always be identified. How-
ever, a first estimation indicated that about
50% of the tapered episodes are cross-ta-
pered (simultaneous dose reduction of the
first agent and dose buildup of the second
agent, data not shown).

Figure 2 indicates that when comparing
the AP classes, oral FGAs are subjected to
abrupt switches more frequently than oral
SGAs (69 vs 59%). All 5 abrupt switches of
FGA depots were to other FGA depots.

Of the 70 tapered episodes, the average
length in time during which the transition
took place (taper length) was 16.1 days (SEM
1.6), ranging from 2 to 58 (st. dev. 13.3) days.
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Table 1
Most frequently prescribed APs. For the year 2007, the total volume of prescriptions were calculated
on a per prescription basis with the correct DDD value assigned to each drug preparation.
The indicated agents account for 97.6% of the prescribed AP volume

AP DDDs (%)

Clozapine 25,7

Olanzapine 20,1

Zuclopenthixole (depot) 9,9

Quetiapine 7,0

Risperidone 5,4

Flupenthixole (depot) 5,4

Pipamperone 4,6

Flupenthixole 4,0

Haloperidol 3,3

Risperidone (depot) 2,8

Fluphenazine (depot) 2,5

Zuclopenthixole 2,3

Haloperidol (depot) 2,1

Aripiprazole 1,4

Penfluridol 1,1



The FGA depots had an average taper length
of a month, whereas the other agents were ta-
pered approximately in a 2-week time span
(table 2). Oral FGAs appeared to have been
switched slightly more rapidly (11.8 ± 2.0
days) than oral SGAs (15.3 ± 2.1 days).

When relating the switching frequency (ir-
respective of the method) to the relative vol-
umes of the different AP classes, it could be

estimated if FGA’s were switched more fre-
quently than SGAs (table 3). Whereas the
total number of switches are roughly equal
between FGAs and SGAs (87 vs 93), their
prescribed volumes are not (37.5 vs 62.5%).
Table 3 indicates that when switching fre-
quencies are corrected for their respective
volumes, it appears that especially oral FGAs
are switched more frequently than oral SGAs.
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Figure 2. Switch type and first* AP. Associations of abrupt vs tapered switches in with the previously prescribed
AP expressed as the % of total switching episodes. All antipsychotics: n = 180; oral FGA: n = 73;

depot FGA: n = 14; oral SGA: 90; depot SGA: n = 3).

Table 2
Taper length per AP class

First AP Av. taper length (d) SEM Number of episodes

FGA oral 11.8 2.0 23

FGA depot 30.6 4.8 9

FGA all 17.1 2.5 32

SGA oral 15.3 2.1 37

SGA depot n.a. n.a. 1

SGA all 15.2 2.1 38

FGA & SGA 16.1 1.6 70



Discussion

In spite of the fact that most recent publi-
cations and reviews2-4,14,16,18 recommend
overlapping approaches when switching
APs, this study shows that the majority
(61%) of switches are abrupt. When review-
ing the literature on real life switching ap-
proaches, surprisingly few studies are avail-
able that document how prescribing M.D.s
are switching APs in clinical practice. In a
retrospective study of 60 patients switched
to amisulpride, 89% of patients were switched
abruptly17. For antidepressants, more data
are available on switching patterns in clini-
cal practice19, but to our knowledge, this is
the first study of its kind that comprises the
whole spectrum of prescribed APs in a real
life situation.

The focus of this study was primarily on
AP switching methods used in our hospital.
We have classified the switches as Abrupt or
Overlapping approaches (“Tapered”). The
principal criterium was overlapping time in
the presciption of the APs involved; abrupt
switches had essentially no time overlap.
Tapered approaches were characterized by
simultaneous prescription in time with ei-

ther dose reduction of the first agent, dose
buildup of the second agent, or both (cross-
tapering). As there were some instances
where cross-tapering could not be distin-
guished from other types of overlapping
switches, all overlapping switching ap-
proaches were pooled as “Tapered”. A limi-
tation of this study is that among the abrupt
switches, there may be also some episodes
where the first agent was reduced in dose
before changing to the next AP. This type of
switching is associated with subtherapeutic
AP levels and seems not to be common
practice among MDs. Indeed, a survey in
our database indicates that <8% of abrupt
switches is done with dose reduction prior
to the switch (data not shown).

Since a number of years, all drug pre-
scriptions made in our hospital are electron-
ic and enable us to gather a complete and
detailed overview of pharmacotherapy. We
have constructed a database of 5322 pre-
scriptions for APs in the year 2007, associ-
ated with a total of 1465 patients. Due to in-
ternal policies reducing AP polypharmacy,
the majority of these patients were pre-
scribed a single AP during this year, and a
total of 270 (18.4%) patients that had differ-
ent APs in the year 2007 could be identified.
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Table 3
Total switches per AP class corrected for their prescribed volume

Switch
First agent Volume DDDs (%) Total switches (n) Total switches (%) Total switches

corrected (%)

FGA oral 20.6 73 40.6 50.8

FGA depot 16.8 14 7.8 12.1

FGA total 37.5 87 48.3 62.9

SGA Oral 59.7 90 50 21.6

SGA depot 2.8 3 1.7 15.5

SGA total 62.5 93 51.7 37.1

All 100 180 100 100



In order to establish if the APs were associ-
ated with a switch or a combination, indi-
vidual time-drug profiles (timelines) were
constructed. As patients could be subjected to
subjected to multiple AP switches during the
analyzed time period, switches and AP com-
binations were expressed as episodes. By sep-
arating the episodes with AP combinations, a
total number of patients with AP switches
could be determined at 158 (10.8%). A sepa-
rate database was constructed with all
episodes, detailing episode type (Abrupt, Ta-
pered, Combination) as well as taper length
and prescribing MD. True combinations of
APs are currently subjected to a separate in-
vestigation (manuscript in preparation).

The central outcome of the present study
is the large proportion of the abrupt switch-
es in real life AP pharmacotherapy. Of the
overlapping (“tapered”) switches, the aver-
age taperlength was roughly two weeks and
did not show major fluctuations between the
various AP classes (table 2). One clear ex-
ception were FGA depots, having a taper
length of a month.

Figure 2 shows the relationships between
switchtypes and the AP that was discontin-
ued (first AP) and indicates that there are no
apparent associations with AP class. FGAs
(63.2%) and SGAs (59.1%) all have abrupt
switching frequencies around the average
value of 61%. One clear exception is that all
FGA depot – FGA depot switches were
abrupt (5 out of 5 episodes).

Most literature on AP switching focus on
proposals3-5,16,20, study overall effectiveness
of AP switching21 or study long term or short
term effects and safety of switching meth-
ods9,13. Whereas long term effects of switch-
ing methods appear to be small13, on the
short term the switching method can possi-
bly precipitate side effects or induce psy-

chosis3,4, affecting patient compliance and
indirectly compromising long term success
of AP therapy. As no final evidence is yet
available for superiority of a single switch-
ing method, switching APs still remains an
art rather than science. However, there ap-
pears to be a growing support for tapered
switches in general4,5,16. For some specific
agents as aripiprazol the switching method
may be more critical than other agents, as is
the early consensus in our own hospital.

Future directions on the analyses of swit -
ching strategies may involve underlying
mechanisms such as the educational back-
ground of the MD’s, their age, or switching
strategies among their direct colleagues. It
can be hypothesized that for some drugs, the
personal influence of the MD has less im-
pact on the switch than for antipsychotics
that seem “easier to handle”. Understanding
the important underlying mechanisms for
switching patterns would allow “diagnos-
tics” of which variables to work on when
optimizing switching strategies. Further-
more, the taper length is a variable that
could be explored more profoundly. In this
study, a taper length of roughly 2 weeks for
oral APs is reported but the amount of data
on taper length which is available in the lit-
erature is very scarce.

The intention of the current study was not
to assess possible superiorities of switching
strategies, but to investigate how the pre-
scribing MD’s are responding to the grow-
ing recommendations of tapered switching
of antipsychotics.

To our knowledge, the present study doc-
uments, for the first time, that more than
half of AP switches for the overall class of
APs are abrupt. It is concluded that real life
AP switching methods are still far away
from the proposed guidelines.
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