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Abstract

Introduction: Pipotiazine palmitate depot injection (Piportil) was withdrawn from the UK
marketplace in 2015. Few studies exist on the clinical impact of such market withdrawal.
Purpose: We aimed to identify a cohort of patients switching from pipotiazine following this
withdrawal and explore factors associated with effectiveness of the medication switched to
and subsequent acute service use.

Methods: A naturalistic retrospective cohort study was conducted in Sussex, United Kingdom.
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Introduction

Pipotiazine is a first-generation phenothiazine
antipsychotic with primary affinity for the dopa-
mine D2 receptor and was granted a UK licence
for the treatment of schizophrenia in 1980. In
March 2014, the French Health Authorities
(L’Agence nationale de sécurité du médicament
et des produits de santé) suspended the Good
Manufacturing Certificate for the supplier (La
Somet) of the active ingredient for pipotiazine
palmitate depot injection (Piportil) due to ‘poten-
tial contamination issues’ (personal correspond-
ence from Sanofi, the manufacturer of pipotiazine
depot, 5/2/18). In October 2014 Sanofi, advised
UK clinicians to switch patients to alternative
treatments and the product was formally with-
drawn from the marketplace in March 2015.
Psychotropic medications have most frequently
been withdrawn from the UK marketplace in
recent years due to a late identified poor risk/ben-
efit profile, for example, droperidol and thiori-
dazine.! Little evidence of clinical outcomes of
antipsychotic marketplace withdrawal is available
in the published literature. Only one previous
naturalistic report of switching from pipotiazine
depot was identified, albeit with a small sample
size: four of a total of 17 patients were admitted to
hospital in the 12 months after switching, includ-
ing the only three who had chosen to switch to an
oral medication.? Purhonen et al>® used the
Finnish national patient registry to evaluate schiz-
ophrenia patient outcomes following the earlier
withdrawal of the oral dopamine D2 antagonist
thioridazine, reporting that the rate of hospital
admission and hospitalisation days in discontinu-
ers markedly increased and these patients were
exposed to an unacceptable greater risk of relapse.
Demers et al.* reported a chart review following a
lack of availability of haloperidol decanoate in
Canada and also identified a subsequent clear
increase in hospitalisation rate. Zanker and
Ferraro® reported a series of 9 admissions to hos-
pital following market withdrawal of trifluopera-
zine and fluphenazine in Australia.

Aside from studies of full medication discontinua-
tion, other antipsychotic switching studies are pri-
marily concerned with outcomes of switching zo a
specific medication, rather than from it (such as
the majority of new antipsychotic licencing stud-
ies) and require an adequate clinical reason for
switching. In the naturalistic CUtLASS trials, for
example, patients who experienced inadequate effi-
cacy or adverse effects on an existing antipsychotic
were randomly switched to a typical or atypical

antipsychotic of the clinician’s choice; those
switching from an antipsychotic depot preparation
had a poorer outcome when they were switched to
an oral antipsychotic other than clozapine, which
appeared partly explained by medication adher-
ence.® When considering discontinuation of antip-
sychotics that have been switched to, randomised
studies report consistently lower rates than purely
naturalistic studies, so the latter importantly con-
tribute to the wider literature to better reflect real
life clinical outcomes.”

Recommendations for antipsychotic switching are
available and more recently have primary focus on
collaborative decision making with the recipient
around tolerability and efficacy information of dif-
ferent preparations.®° No national guidance on
optimal strategy following pipotiazine depot with-
drawal was offered but informed recommendations
were published by Haddad er all® Medication
shortages in psychiatry and a lack of clear alterna-
tives of similar pharmacology have been increas-
ingly reported internationally and market withdrawal
of other currently used long acting specific D2
antagonist injections may become a reality.*

The aim of this study was to naturalistically
explore optimal switching strategies from pipotia-
zine, at the time of its market withdrawal. The
primary outcome was the impact of antipsychotic
group (typical vs atypical and oral vs long acting
injection) on whether the drug switched to was
discontinued and the secondary outcome was
whether acute psychiatric care was utilised, both
outcomes within a year from switch date. Time to
naturalistic all-cause discontinuation of an antip-
sychotic medication appears to be a reasonable
marker of its effectiveness, incorporating patient
and clinician aspects, acceptability and efficacy,
and used extensively as an outcome in previous
studies.!! A medication that is more acceptable to
take, with fewer adverse effects and perceived
beneficial effects by the recipient as well as the
prescriber is likely to be taken for a longer period
of time and on balance equate to greater effective-
ness. In comparison with the majority of previous
switching studies, this study importantly differed
as switch did not occur because of adverse effects,
ineffectiveness or doctor or patient choice.

Methods

A naturalistic retrospective cohort study design was
adopted to examine clinical outcome of pipotiazine
market withdrawal and to explore which medication
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group may offer optimal effectiveness after switch-
ing. All patients identified as receiving pipotiazine
depot injection in October 2014 under the care of
Sussex Partnership NHS Foundation Trust mental
health services, covering Sussex, United Kingdom,
were eligible for this study. Sussex has a population
of approximately 1.4 million, including areas with
both low and high social deprivation indices.
Estimates of numbers of people receiving depot or
long acting antipsychotic medication are not availa-
ble due to the wide diversity of prescribers in both
primary and secondary care.

Patients receiving pipotiazine were identified from
depot clinic lists, email requests to clinicians and
electronic search of all clinical records held at the
Trust (search item ‘pipo*’ identified in electronic
records from October 2014). Those who were
receiving pipotiazine in October 2014 and were
switched from this within the following 12 months
solely due to market withdrawal were the study
sample. Patients were excluded if they discontin-
ued pipotiazine for any other reason. The small
group of patients who had been identified by clini-
cians to be prioritised to continue receiving stock-
piled pipotiazine beyond October 2015, for
whatever clinical reason, were also excluded. If
larger and not clinically different, this group may
have provided a useful control in this study. The
study team had no influence on which preparation
was switched to and this decision was solely
between the recipient and their clinician. Baseline
data recorded at the time of switching from pipotia-
zine were gender, age at switch, primary psychiatric
diagnosis, duration of illness before switch, dura-
tion of pipotiazine depot treatment, 4 weekly pipo-
tiazine dose, switch setting (inpatient or outpatient)
and the antipsychotic the patient was switched to, if
any. If time durations were of many years and case
records not fully clear, the most conservative clear
evidence available was used and agreed between
two authors. Naturalistic clinical outcomes within
1 year of switching with reliable recording in clini-
cal records were chosen. The primary dichotomous
outcome was whether or not patients had remained
on the new medication they were switched to at 12
months following switch. The secondary dichoto-
mous outcome was whether patients had required
acute psychiatric services, as defined by either
admission to hospital or being under the care of the
Crisis Response and Home Treatment Team
within 12 months from switch. Time to both of
these outcomes from the switch date was also iden-
tified. In the group receiving acute care following
pipotiazine discontinuation, episodes of acute care

in the 2 years prior to discontinuation were also
counted, for rough comparison.

Data were analysed using SPSS version 25.
Logistic regression analysis was adopted to iden-
tify influence of baseline variables on the primary
and secondary outcomes. Kaplan-Meier survival
analysis was performed to explore the times to dis-
continuation of medication group switched to.
Medication groups were predefined as ‘typical
depot’, ‘atypical long-acting injection’ (LAI), ‘typ-
ical oral’, ‘atypical oral’ or clozapine. The terms
‘typical’ and ‘atypical’ were adopted for simplicity
in this study but importantly reflect older medica-
tions with primary dopamine D2 antagonist activ-
ity and newer medications with more complex
actions including serotonin antagonism, respec-
tively. Ethical conduct of the study was approved
by the Sussex Partnership NHS Foundation Trust
audit governance committee on 14th November
2016 as not requiring individual patient consent.
Data was collected prior to April 2018. STROBE
reporting guidelines were adopted for this manu-
script (https://www.strobe-statement.org/).

Results

Following electronic case record search and scru-
tiny of individual records, 205 cases were identi-
fied as receiving pipotiazine depot at the start of
October 2014 in Sussex (see Figure 1). As the
primary study group, 137 were clearly switched
from this due to market withdrawal within the fol-
lowing year. One patient rapidly discontinued all
medication and is not described further for infor-
mation governance reasons. T'wenty-six patients
continued beyond one year on stockpiled medica-
tion. Reasons for stopping pipotiazine other than
market withdrawal were patient refusal (including
non-adherence), adverse effects and lack of an
adequate treatment response. Three patients died
during the study period for reasons which
appeared independent of switching from pipotia-
zine, on consensus review by two authors. None
of these were experiencing an apparent relapse of
psychosis. However, long term adverse physical
consequences of antipsychotic use may be con-
tributing factors in these cases.

Demographic features and recorded variables of
the primary study group are shown in Table 1 and
sub-divided by switch medication group. The
greatest proportion of this group were male
(65%), over 40 years old (76%), had a schizo-
phrenia spectrum diagnosis within ICDI10
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Cases identified receiving
pipotiazine depot on 1st
October 2014 (N = 205)

A 4 A v
Discontinued pipotiazine Continued Switch for reason Outcome
within 1yr due to market pipotiazine beyond other than market unknown
withdrawal (n = 137) 1yr(n=26) withdrawal (n = 41) (n=1)
Switch to Switch to Switch to Other
typical depot atypical LAl atypical oral Switch to clozapine (n = 3)
(n=79) (n=32) (n=22) Discontinued all antipsychotics (n = 1)

Figure 1. Cohort recruitment flow chart.

F20-29 (82%), had a duration of illness over 10
years (64%), had been receiving pipotiazine for
over 5 years (52%) and were switched from pipo-
tiazine in the community (as opposed to acute
care) (88%). Only one patient had a duration of
illness of less than one year and only two had been
receiving pipotiazine for less than one year. The
majority of patients were switched to a typical
depot injection (flupenthixol 59, fluphenazine 7,
haloperidol 7 or zuclopenthixol 6), followed by an
oral antipsychotic (amisulpride 2, aripiprazole 18,
olanzapine 5, quetiapine 4, risperidone 3, sul-
pride 1 and clozapine 3) and then an atypical LAI
(aripiprazole 7, paliperidone 13, risperidone 1).
For the purposes of analysis in this study, sulpride
was considered an atypical oral antipsychotic and
included in that group. No typical oral antipsy-
chotics were therefore used. Clozapine was
retained as a separate group. Comparing baseline
characteristics between drug groups, only the clo-
zapine group significantly differed in having a
lower mean age and a greater proportion of inpa-
tient initiations. The rates of those discontinuing
switch medication and receiving acute care within
the following year are also detailed in Table 1.

Discontinuation of switch medication

By 12 months, 41 patients (32%; 7 missing out-
come values) had discontinued switch medica-
tion. Mean (SD) time to discontinuation in this
group was 18.6 (15.1) weeks. The group switched
to a typical depot had the lowest discontinuation

rate (Table 1). Mean (SD) time to discontinua-
tion by drug group was typical depot 20.8 (15.4)
weeks, atypical LAI 20.25 (16.20), atypical oral
13.9 (13.8) and only one person discontinued
clozapine, shortly after initiation. Logistic regres-
sion analysis of influence of baseline variables on
switch medication discontinuation by 1 year
revealed no significant impact of the medication
switch group but a significant impact of gender
(women were more likely to discontinue than
men, p = 0.016). While diagnosis had no signifi-
cant effect overall (p = 0.070), those with a schiz-
oaffective disorder diagnosis were more likely to
discontinue when compared to those with schizo-
phrenia (p = 0.038), as shown in Table 2. No
significant gender differences by diagnosis were
observed. Kaplan-Meier survival analysis of
switch medication discontinuation also revealed
no overall significant influence of medication
group on discontinuation (for Mantel-Cox Log
Rank test, Chi-square = 2.65,df = 3,p = 0.449;
Figure 2) or on pairwise comparisons between
any switch groups (all p > 0.100).

Acute care following switch

Twenty-six patients (19% of the cohort) required
acute care in the year following switch from pipotia-
zine. Those remaining in the same rehabilitation
hostel, nursing home or forensic unit over the year
(n = 16) were deemed as not having a new acute
care period. Mean (SD) time to acute care (in those
requiring it) was 24.3 (14.8) weeks. Mean (SD) time
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Table 1. Baseline characteristics and outcomes of cohort discontinuing pipotiazine palmitate. Total sample and division by switch

drug group.

Typical depot Atypical LAI Oral antipsychotic  Clozapine Total (n = 137)2
Age at switch, mean (SD), years**  49.33(13.20) 49.88(12.82)  57.36 (14.94) 28.67 (1.53) 50.38 (13.85)
Gender (female/male) 23/56 15/17 8/14 1/2 47/89
Duration of illness > 10 years (yes) 47 (59.5%) 23 (71.9%]) 14 (63.6%) 2 (66.7%) 87 (63.5%)
Duration of illness > 5 years (yes) 71 (89.9%) 28 (87.5%) 21 (95.5%) 2(66.7%) 123 (89.8%)
Pipotiazine duration, ® mean (SD), 5.37 (3.35) 4.95 (5.96) 6.62 (2.87) 5.00 (1.73) 5.49 (4.03)
years
4 weekly dose, mean (SDJ, mg 86.89 (44.06) 82.03 (33.74) 86.82 (54.78) 150.00 (86.60) 87.46 (45.34)
Diagnosis
Bipolar disorder 4 (5.1%) 1(3.1%) 3(13.6%) — 8 (5.8%)
Depression disorder 3 (3.8%]) — — — 3(2.2%)
Organic psychosis 1(1.3%) — 1 (4.5%) — 2 (1.5%)
Personality Disorder 6 (7.6%) 2 (6.3%) 3(13.6%) 1(33.3%) 12 (8.8%)
Schizophrenia 51 (64.6%) 22 (68.8%) 11 (50.0%) 2 (66.7%) 87 (63.5%)
Schizoaffective disorder 12 (15.2%) 7(21.9%) 4(18.2%) — 23 (16.8%)
Other Schizophrenia spectrum 2 (2.5%) — — — 2 (1.5%)
disorder
Switch setting - Community 72 (91.1%) 28 (87.5%) 18 (81.8%) 1(33.3%) 120 (87.6%)
(vs. Inpatient)*
Discontinuation by 1 year (yes)e 19 (25.7%) 12 (38.7%) 8 (38.1%) 1(33.3%) 41 (31.5%)
Acute service involvement within 11 (13.9%) 10 (31.3%) 4(18.2%) — 26 (19.0%)

1 year (yes)

LAI, long acting injection.

alncludes 1 case who discontinued all medication.
bInformation unavailable in 1 case.

¢information unavailable in 7 cases.

“p < .01; *p < .05.

to acute care by drug group was: typical depot 28.6
(15.4) weeks, atypical LAI 22.5 (15.5), atypical oral
19.8 (13.2). No one in the small clozapine group
required acute care. Those who switched to typical
depot had the next lowest proportion of acute care
episodes (Table 1). Logistic regression analysis of
influence of baseline variables on acute care require-
ment is shown in Table 3. A significant difference
was observed between those switched to typical
depot or atypical LAI, with the former being signifi-
cantly less likely to require acute care over the year
(11 out of 68 (16%) vs 10 out of 22 (45%) respec-
tively; p = 0.039). Again, while no overall effect of
diagnosis is observed, a significant difference

between schizophrenia and schizoaffective disorder
was observed, with those having schizophrenia being
less likely to receive acute care (p = 0.025). Kaplan-
Meier survival analysis of acute care requirement
also revealed no significant influence of overall medi-
cation group (for Mantel-Cox Log Rank test, Chi-
square = 5.60, df = 3, p = 0.133; Figure 3). For
pairwise comparisons between switch groups how-
ever, a significant difference was corroborated
between typical depots and atypical LAIs (for
Mantel-Cox Log Rank test, Chi-square = 4.85,
p = 0.028). Consistent with the logistic regression
analysis, the only significant pairwise difference for
diagnosis on survival was for schizophrenia vs
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Table 2. Logistic regression analysis of influence of baseline factors on
discontinuation of antipsychotic medication to which they were switched, by

one year.

Odds ratio [95% CI]1 p

Age at switch (years)
Gender (male vs. female)
Duration of illness > 10 years (no vs. yes)
Duration of illness > 5 years (no vs. yes)
Pipotiazine duration? (years)
4 weekly dose (mg)
Diagnosis
Schizophrenia vs. Bipolar
Schizophrenia vs. Personality Disorder

Schizophrenia vs. Schizoaffective
disorder

Antipsychotic class switched to
Typical depot vs. Atypical LAI

Typical depot vs. Atypical oral

Switch setting (Community vs. Inpatient)

1.00[0.98-1.03]
2.58[1.19-5.58]
1.40 [0.64-3.06]
0.71[0.22-2.32]
0.95[0.86-10.6]
1.01[1.00-1.01]

2.25[0.47-10.88]
3.60[1.00-13.02]
2.751[10.6-7.15]

1.83 [0.75-4.56]

1.78 [0.64-4.96]
0.89 [0.29-2.72]

.759
.016
404
.573
.358
.256
.070
313
.051
.038

314
.185

.269
.840

Cl, confidence interval; LAl, long acting injection.
3Information unavailable in 1 case.

0.84

067

0.44

Cumulative survival

T T T T T T
20.00 30.00 40.00 $0.00

Time (weeks)

Typical Depot
Clozapine

Atypical LAI
Atypical Oral

Figure 2. Kaplan-Meijer survival plot of remaining on medication to which

they were switched from pipotiazine palmitate.

schizoaffective diagnosis (Mantel-Cox Log Rank
test, Chi-square = 5.86, p = 0.015). A highly sig-
nificant association was observed between discon-
tinuing switch medication and requiring acute care
(Pearson chi square = 36.5, p < 0.001).

Of the 26 patients requiring acute care, 6 of this
group had required acute care in the year prior to
pipotiazine discontinuation and 10 over the prior
2 years.

Discussion

Few studies have explored the clinical outcomes of
market withdrawal of antipsychotic medication.
This is the first naturalistic switching study of rela-
tively large sample size that we are aware of, to
enable comparison of switch medication groups
following market withdrawal of an antipsychotic
depot injection. We attempted to identify all
patients in secondary care receiving pipotiazine in
our geographical area. We found a pipotiazine pre-
scribing rate of approximately 146 per million pop-
ulation in Sussex, which is nearly twice the rate
identified in Scotland by Haddad ez al.1° The sub
group of those receiving pipotiazine who were clini-
cally stable, and would have remained on it if it had
not been withdrawn, had notable chronicity of ill-
ness of various diagnostic groups (including those
not falling within the pipotiazine treatment licence)
and had largely been receiving this preparation for
several years. Of this study sample (z = 137),
31.5% discontinued the medication switched to
from pipotiazine over first year and 19% required
acute care. Considering the primary aims of this
study, drug class switched to had no significant
association with discontinuation by 12 months. A
significant association of switch to atypical LAI
with requirement for acute care in the following
year, in comparison to typical depot switch, was
identified. A consistent significant influence on
both primary outcomes was observed between
schizophrenia and schizoaffective disorder diagnos-
tic groups: those with schizophrenia were less likely
to discontinue switched medication or to receive
acute care. Women were significantly more likely to
discontinue switched medication than men.

Medication groups

The largest proportion of patients were switched
from pipotiazine to a typical antipsychotic depot
medication, most commonly flupentixol. The
clinical rationale for this may have included simi-
larity of mode of action (primary D2 receptor
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antagonism) and lower cost than newer alterna-
tives. No one was switched to an oral typical
antipsychotic but a notable proportion switched
to an oral atypical (more than an atypical LAI),
predominantly oral aripiprazole.

The process of choice of switch medication was
not possible to explore using the methodology
adopted but being given all switch options in a
collaborative treatment manner may aid taking
individual responsibility for preventing relapse
and adherence to treatment. It is possible that
those switching to oral medication were more
likely to have had such a collaborative treatment
discussion, which may have enabled a lower like-
lihood of relapse. The equivalence of outcome of
switch to oral or depot/LAI preparation is impor-
tant and inconsistent with previous findings.%®
Differences in baseline variables between switch
groups (excluding clozapine) were not evident,
including site of initiation (those initiated as an
inpatient may be deemed more severely unwell).

Switch to clozapine in an apparently clinically sta-
ble group is possibly surprising but they were few
overall. Acute care initiation of clozapine is com-
mon due to the physical monitoring required and
it is encouraging that this group was significantly
younger, highlighting an early clinical identifica-
tion of treatment resistance. Further outcome
comparisons with this group are not possible due
to small sample size.

Rate of discontinuation

The rate of all-cause discontinuation of medica-
tion switched to, at 32% of the cohort by 1 year,
was similar to previous studies of 1 year naturalis-
tic discontinuation rates of newly initiated LAIs
in the same geographical area, despite reason for
switch in these other studies being largely due to
prior antipsychotic intolerance, inefficacy or poor
adherence.”>!2 This finding suggests that clinical
stability at baseline does not influence rate of all-
cause discontinuation of medication subsequently
switched to. Discontinuation rates vary between
wider study groups and are notably lower in ran-
domised studies, supporting the importance of
naturalistic studies with large treatment groups.”’

A lack of overall impact of drug switch group on
discontinuation rate may be interpreted as equal
effectiveness of all antipsychotics in such a set-
ting,!2 particularly notable when comparing oral
vs depot and LAI preparations.

Table 3. Logistic regression of influence of baseline factors on acute
service involvement within one year of switch from pipotiazine palmitate.

0dds ratio [95% CI1 p

Age at switch (years)
Gender (female vs. male)
Duration of illness > 10 years (no vs. yes)
Duration of illness > 5 years (no vs. yes)
Pipotiazine durationa (years)
4 weekly dose (mg])
Diagnosis
Schizophrenia vs. Bipolar
Schizophrenia vs. Personality Disorder
Schizophrenia vs. Schizoaffective disorder
Antipsychotic class switched to
Typical depot vs. Atypical LAl

Typical depot vs. Atypical oral

Switch setting (Community vs. Inpatient)

0.99[0.96-1.02]
1.79 [0.75-4.25]
1.37 [0.55-3.43]
1.46 [0.31-6.94]
1.04 [0.94-1.15]
1.01 [1.00-1.02]

2.08[0.38-11.55]
3.13[0.81-12.01]
3.33[1.16-9.55]

2.81[1.05-7.50]

1.37[0.39-4.83]
0.53 [0.11-2.49]

489
190
.501
.638
471
175
.097
401
.097
.025
17
.039

.620
424

Cl, confidence interval; LAI, long acting injection.
alnformation unavailable in 1 case.

A similar attrition rate over the year was observed
for the three main medication groups although
oral antipsychotics tended to be discontinued ear-
lier. While oral antipsychotics are deemed to have
poorer adherence than depots and LAIs, the over-
all recorded discontinuation rate over the year
was, importantly, not significantly different
between groups. Numerically, survival was great-
est in the group switched to a typical depot. Why
women discontinued switched medication signifi-
cantly earlier than men is unclear and not medi-
ated by other variables identified in this study.
This may have consistency with women being less
likely to be adherent to cardiovascular treat-
ments.1314 While not directly comparable, Covell
et al.’> explored randomly switching to risperi-
done microsphere LLAI or staying on typical depot
(fluphenazine or haloperidol) and time to discon-
tinuation over a year in a small group who had
some inadequate response or adverse effects;
those in the switch group were more likely to dis-
continue over this period. This may support
patients staying on existing treatment if possible
but firm conclusions on relative effectiveness are
difficult to draw from this report.
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Figure 3. Kaplan-Meier survival plot of remaining without acute care
following switch from pipotiazine palmitate.

No previous studies have identified a difference
between schizophrenia and schizoaffective diag-
noses on the outcomes explored in this study.
Similarly, no studies of pipotiazine in schizoaf-
fective disorder were identified. Consistency of
this finding between outcomes in our study sup-
ports its validity and the importance of differen-
tiating between these diagnostic groups.
Pipotiazine was not reported to have any greater
beneficial effects on depression scales in the two
randomised studies that measured this, when
compared with other depot antipsychotics.16 In a
recent meta-analysis, the typical antipsychotics
haloperidol and chlorpromazine had no effect on
mood scales in those with schizophrenia, whereas
atypical antipsychotics (except ziprasidone) had
some overall effect.!” Flupenthixol has a UK
licence for treatment of depressive illness
however.!8

The duration of use of pipotiazine and the dura-
tion of illness prior to switching had no bearing
on either primary outcome, as consistent with
previous studies.!®

Acute care

The few identified earlier studies suggest a clini-
cally destabilising impact of antipsychotic market
withdrawal with an increased subsequent hospi-
talisation rate.?3 The rate of 19% of our cohort

requiring acute care within a year appears high in
an otherwise clinically stable group: only 6 (23%)
of this acute care group had required such care in
the previous year (38% in the previous 2 years).
The identified significant difference between typ-
ical and atypical depot /LLAI switch groups is also
notable. A pharmacodynamic effect may explain
this with lower D2 receptor potency of atypical
antipsychotics potentially equating to reduced
efficacy or a withdrawal or rebound effect.2? The
mean time to acute care of 24 weeks is much later
than expected to be clearly explained as a with-
drawal effect however. The finding of no signifi-
cant difference between oral atypical and typical
depot however indicates a more complex expla-
nation beyond pharmacodynamics, as discussed
above. Those switched to an oral antipsychotic
may have been deemed to be more clinically sta-
ble and less likely to need acute care, although
site of initiation was not significantly associated
with subsequent acute care (those initiated as
inpatients being less clinically stable). The
importance of an adequate sample size is high-
lighted when compared to the previous pipotia-
zine withdrawal study in which all three patients
who switched to oral preparations were subse-
quently admitted to hospital.? Stone ez al.?! found
an equivalent readmission and time to discon-
tinuation rate in groups switched to typical or
atypical depots/LLAI within normal clinical prac-
tice so our finding may highlight a difference
between clinically stable (our study) and groups
switched due to inefficacy or intolerance. Acute
care was earlier in the group receiving oral medi-
cation, likely reflecting the ease of discontinuing
oral medication relative to injected preparations,
but with no significant difference in overall rate
vs the other groups. Potentially unidentified cov-
ert non-adherence with oral medications may be
less important if acute care rates between oral
and depot/LLAI switch groups are not significantly
different.

We were unable to accurately retrospectively
explore the reasons for acute care referral in this
group but relapse of illness with associated acute
clinical risk is clearly most likely. Risk associated
with mood disorder in schizoaffective disorder,
such as suicidality,?2 may explain the greater need
for acute care in this group. As expected, discon-
tinuation of switched medication and acute care
requirement were significantly correlated and dis-
continuation time was on average earlier than
acute care, suggesting the former may lead to the
latter.
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Limitations

Naturalistic retrospective uncontrolled studies
have innate bias but we aimed to identify real life
outcomes in this study, using reliably recorded
and accessible clinical information, which
included a sample of adequate size to enable
comparison of medication subgroup outcomes
and baseline variables. While this is the largest
cohort described of the outcome of market with-
drawal of a depot antipsychotic medication,
numbers in individual medication groups were
low (aside from flupentixol), hence requiring
categorisation into typical and atypical groups.
While this does not address differing properties
of medication within groups, a significant differ-
ence in acute care outcome was identified. A
prospective randomised study would enable
clearer efficacy comparisons of a smaller range
of switch options but clinical outcomes would be
biased more positively than in real world natu-
ralistic studies.”

Arguably, the outcomes studied may have been
independent of pipotiazine discontinuation, how-
ever we were able to identify the unexpected dif-
ference between medication group switched to
and subsequent acute care rate. Within-study
control groups of switching from other medica-
tions would be required to identify what may be
more unique to switch from pipotiazine.

Those under more intensely supportive commu-
nity services such as Assertive Outreach or Early
Intervention, or inpatient residential care may
need to meet a higher threshold of illness sever-
ity to receive acute care. Such services may
identify severe clinical relapse earlier however
and involve acute services more promptly if
required. While acute service use is a reliable
measure of severe illness relapse and increase of
associated risks, regular symptom scales are
required to more clearly define symptomatic
relapse and potential treatment failure. We
chose to include both inpatient admission and
community crisis care together to lower the
relapse threshold identification level and aim to
identify more clinical relapses. Other factors
may have been relevant to the outcomes meas-
ured including ethnicity, the role of psychoso-
cial stress, adverse events, adverse effects of
medications and substance abuse which were
not reliably measured in this cohort. Prospective
investigation would enable systematic recording
of such mediating factors but sample size would
be inherently reduced.

Clinical implications

While the numbers of those discontinuing pipo-
tiazine may now be low, due to some increased
availability through parallel suppliers, this study
has important wider implications for potential
market withdrawal of other antipsychotic medica-
tions. Relapse within the following year appears
greater than if staying on the same medication if
clinically stable. Switching from a discontinued
typical antipsychotic to another typical product
appears the most favourable in terms of reducing
acute service use and associated costs, although
the lack of difference with oral medication
requires further exploration.

With the absence of significant difference in dis-
continuation rate, collaborative treatment deci-
sion making is certainly supported and may have
benefit on relapse likelihood. Careful weighing
up of metabolic vs movement disorder adverse
effects between atypical and typical preparations
is clearly complex, but the latter when severe are
arguably more socially disabling. Oral medica-
tions were at least of equal benefit on both out-
comes measured so have an important place as
switch options. Market withdrawal offers an
important opportunity for treatment review
which should also include open discussion of
potential harms and benefits of ongoing medica-
tion use and the option of managed discontinua-
tion of antipsychotic treatment, aligned to
developing evidence, of which there were none
in this study.

Further market withdrawals and resulting reduced
availability of currently used typical antipsychotic
preparations is likely; fluphenazine (Modecate)
manufacture was discontinued in 2018 due to
unpredictability of supply of the active ingredient
from the global manufacturer. Our findings will
aid development of recommendations for switch-
ing strategies in the future.
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