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ABSTRACT

Background: It has been proposed that relapse rates after
antipsychotic discontinuation may be artificially inflated

and that some of these symptom recurrences may be due to
rebound or withdrawal phenomena rather than due to illness
recurrence.

Methods: Post hoc analysis of data from a relapse-prevention
study (conducted from March 2005 to February 2007) of
paliperidone palmitate once-monthly (PP1M) versus placebo
was conducted to compare the nature of operationally defined
relapse events in schizophrenia patients (diagnosed by DSM-IV
criteria) experiencing relapses after randomization to placebo
(n=97) with those in patients receiving maintenance PP1M
treatment (n=36). These 2 groups were compared for onset
and severity of recurrence symptoms, symptom profiles at
relapse, and postrelapse treatment response. Psychological and
physiological signs of discontinuation and signs of antipsychotic
tolerance, dyskinesia, and prolactin elevation that might
indicate dopamine receptor supersensitivity were compared.

Results: Both groups were similar in terms of relapse symptom
profiles, onset and severity of relapse symptoms, and
postrelapse treatment response. The Positive and Negative
Syndrome Scale total score (mean +SD) for placebo versus
maintenance treatment group at baseline was 54.5+11.74

vs 54.1+11.64 and at relapse was 75.6+16.79 vs 75.2+17.23
(P=.9). No elevated blood pressure or heart rate, dyskinesia,
antipsychotic tolerance, or elevated prolactin in the patients
relapsing after antipsychotic discontinuation was noted.

Conclusions: Findings suggest that relapses after treatment
discontinuation reflect recurrence of the underlying iliness
and may be consistent with a hypothesis of direct relationship
between dopamine and psychosis. No evidence was obtained
for withdrawal-related phenomena contributing to the high
relapse rates after treatment discontinuation.
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T he effectiveness of maintenance antipsychotic medication
for preventing relapse in schizophrenia has been
extensively documented,! and treatment discontinuation
studies report very high rates of relapse, even after a
single episode of psychosis.” For these reasons, long-term
antipsychotic treatment has been the mainstay of treatment for
schizophrenia.> However, concerns have been raised recently
about possible harmful effects of long-term antipsychotic
treatment.* In addition to studies citing the well-recognized
side-effect burden accompanying antipsychotic treatment,
a few studies™® suggest poorer outcome for patients who
have had greater exposure to antipsychotic medication.
These findings, together with those of a recent long-term
study’ suggesting that a substantial number of patients
stabilize and remain free of symptoms of psychosis without
ongoing antipsychotic treatment, have reopened the debate
on maintenance antipsychotic treatment in schizophrenia.®?
Indeed, it has been proposed that the need for long-term
antipsychotic maintenance treatment in schizophrenia should
be reconsidered.* One of the arguments put forth is that
antipsychotic withdrawal studies are fundamentally flawed—
that relapse rates may be artificially inflated and symptom
exacerbation after treatment discontinuation may be caused by
the process of drug withdrawal itself, rather than representing
reemergence of symptoms of the underlying illness.'? Because
many withdrawal studies do not define relapse precisely or they
use a low threshold, it has been suggested that physiological
discontinuation symptoms or the psychological reaction to
treatment discontinuation could be mistaken for relapse.!!
A more specific concern is that chronic administration of
dopamine antagonists is in itself psychotogenic. Relapse risk
after antipsychotic discontinuation is nonlinearly distributed
over time with a large excess of risk within the first 3 months,
thus suggesting the possibility of a withdrawal-related
phenomenon.!?

The concept of neuroleptic-induced supersensitivity
psychosis (SSP) was originally introduced by Chouinard et
al.!* According to the hypothesis, SSP is caused by alteration
of mesolimbic or mesocortical dopamine receptors secondary
to prolonged neuroleptic blockade, similar to the proposed
mechanism of tardive dyskinesia involving changes in the
neostriatum.'* Although the validity of SSP as a diagnostic
entity has not been established,'® several studies have been
conducted using the proposed SSP criteria of Chouinard.'®
For example, 39% (16/41) of patients experiencing a psychotic
relapse were regarded as having SSP!” and an association
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B |t has been proposed that high rates of symptom
recurrence after antipsychotic treatment discontinuation
are perhaps due to withdrawal-related phenomena rather
than illness recurrence.

B The findings of this post hoc analysis suggest that
the relapses in schizophrenia following antipsychotic
discontinuation are due to recurrence of the underlying
disease with no direct link to withdrawal phenomena.

between abnormal involuntary movements and psychotic
relapse was reported in patients meeting SSP criteria.'®
Also, SSP is proposed to be one cause of treatment-resistant
schizophrenia.!*?

According to Chouinard and colleagues'? there are 2
proposed subtypes of SSP: (1) withdrawal type, characterized
by rapid emergence of psychotic symptoms shortly after
antipsychotic dose-reduction or discontinuation (oral
antipsychotics: within 6 weeks; long-acting injectable
(LAI) antipsychotics: 12 weeks), and (2) tardive type, with
features including tolerance to antipsychotics and emergent
refractoriness. Additional proposed withdrawal and tardive
SSP features include the presence of tardive dyskinesia,
rapid improvement in psychosis when antipsychotics are
reintroduced, exacerbation of symptoms by stress, and
high levels of prolactin. Some researchers*!” propose that
if symptom recurrence is related to the process of drug
withdrawal itself, the psychosis should have its own distinct
symptom profile. In particular, symptoms should be more
severe, and symptoms associated with discontinuation
syndromes such as anxiety and excitement could be expected.

Determining whether some relapses are due to
withdrawal-related symptom exacerbation rather than illness
recurrence has major implications for the maintenance
treatment of patients with antipsychotics. However, research
involving antipsychotic discontinuation is challenging, and
ethical considerations preclude conducting well-designed
prospective studies with sufficiently large samples. We
investigated the topic by using existing data from a
randomized, placebo-controlled, relapse-prevention study
comparing paliperidone palmitate once-monthly (PP1M)
injection with placebo.?!*? This dataset was particularly
suitable for the following reasons: the sample was large,
operationally defined relapse criteria were used, regular
assessments were conducted both prior to and subsequent
to relapse, and the use of an LAI antipsychotic formulation
provided assured medication delivery and removed the
possible confounding factor that relapses in the maintenance
treatment group were due to nonadherence. We were able
to compare the symptom profiles of relapses occurring after
antipsychotic discontinuation (ie, those occurring in patients
randomized to placebo) with relapses occurring in patients
receiving assured maintenance antipsychotic treatment.
We were also able to compare antecedents to relapse and
the postrelapse treatment response between patients who
relapsed on placebo with those who relapsed on maintenance
treatment.

In this post hoc analysis, we investigated “whether
withdrawal-related phenomena, including SSP, could
contribute to the high rates of symptom recurrence after
antipsychotic treatment discontinuation. We aimed to
compare the nature of relapse events after antipsychotic
discontinuation with those in patients receiving ongoing
antipsychotic. We hypothesized that if a withdrawal
psychosis exists, it would be phenomenologically distinct.
Symptoms would be more severe and anxiety/depression
and excitement/hostility levels would be higher, whereas
illness recurrence would be characterized by prominent
core symptoms of schizophrenia, ie, positive, negative,
and disorganized symptoms. Also, withdrawal psychosis
would differ from illness recurrence insofar as it would be
characterized by a more abrupt onset of symptoms and rapid
resolution once antipsychotic treatment was reinstated.*
Finally, withdrawal psychosis would also have physiological
features associated with discontinuation syndromes, ie,
elevated blood pressure, increased heart rate, and other
proposed features of SSP such as antipsychotic tolerance,
tardive dyskinesia, and elevated prolactin.

METHODS

We performed an analysis of a multicenter, multinational,
randomized, placebo-controlled study conducted at 56
centers in 9 countries from March 2005 to February
2007. Detailed findings of the original study?"?* have
been published elsewhere (ClinicalTrials.gov identifier:
NCT00111189).

Patients

Patients were considered for inclusion if they were
aged 18-65 years; met Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV), diagnosis of
schizophrenia of >1 year duration; and had a Positive and
Negative Syndrome Scale (PANSS)? score < 120. Exclusion
criteria were other major DSM-IV Axis I diagnosis,
significant suicidality or aggression, substance dependence
in the previous 3 months, significant general medical
condition, treatment refractoriness (ie, failure to respond to
2 prior adequate antipsychotic medications of >4 weeks),
and use of an LAT antipsychotic within the previous 4 weeks.

Ethics approval was obtained from independent ethics
committees or institutional review boards at each study site.
The study was conducted according to the ethical principles
as outlined in the Declaration of Helsinki and was consistent
with Good Clinical Practices. All patients provided informed,
written consent.

Study Design

The study comprised the following 5 phases: (1) a
screening and oral tolerability phase of up to 7 days; (2) an
open-label (OL) transition phase of 9 weeks during which
patients were switched from their previous antipsychotic to
flexible doses of PP1M (25, 50, or 100 mEq once monthly)
after an initial regimen of PP1M 50 mEq on days 1 and 8;
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(3)"an"OL maintenance phase of 24 weeks during which
patients with PANSS total score <75 at week 9 of the
transition phase received flexible doses of PP1M (25, 50,
or 100 mEq once monthly) for 12 weeks, followed by 12
weeks on the maintenance dose; (4) a double-blind phase
in which stable patients (defined as maintaining PANSS
total score <75 and <4 on PANSS items P1 [delusions], P2
[conceptual disorganization], P3 [hallucinatory behavior],
P6 [suspiciousness/persecution], P7 [hostility], G8
[uncooperativeness], and G14 [poor impulse control] for
12 weeks) were randomized 1:1 to receive either PP1M at
the previously stabilized dose or placebo, and (5) an optional
52-week OL extension phase. Patients remained in the
double-blind phase until relapse, study withdrawal, or study
completion. After the confirmation of a relapse, patients
were offered entry into the OL treatment extension phase
with PP1IM. A preplanned interim analysis was conducted
after 68 relapse events. Relapse was operationally defined as:
(1) hospitalization for symptoms of schizophrenia; (2) >25%
increase in PANSS total score for 2 consecutive assessments if
PANSS total was >40 at randomization or > 10-point PANSS
total score increase for those with <40 at randomization; (3)
deliberate self-harm or significant aggression; suicidality or
homicidality; (4) increase in PANSS items P1, P2, P3, P6, P7,
and G8 to =5 for those whose score was < 3 at randomization,
or to 26 for those whose score was 4 at randomization.

Psychopathology by PANSS total scores and 5 factor-
analysis-derived®* domain scores (positive, negative,
disorganized, anxiety/depression, and excitement/hostility)
were assessed. To assess the course of symptom recurrence
prior to relapse, PANSS total and domain?* scores for the
visits preceding relapse were calculated. With the relapse
visit as the starting point, the data for the 3 visits before
relapse were grouped as visit -1 (ie, 1 visit prior to relapse),
visit -2 (ie, 2 visits prior), and visit -3 (ie, 3 visits prior).
The baseline visit refers to the first visit in the double-blind
maintenance phase.

Statistical Analyses

A post hoc analysis was performed to compare the 2
groups of patients who relapsed during the double-blind
phase (those on placebo at time of relapse and those who
relapsed while receiving maintenance therapy with PP1M).
Differences between the 2 groups at baseline and at the relapse
visit were assessed using x* tests for categorical variables and
2-sample ¢ test for continuous variables. To assess whether
there were differences after relapse, we compared postrelapse
treatment response between the 2 groups. We also assessed
the differences in postrelapse endpoint antipsychotic dose
between the 2 groups. Incidence of tardive dyskinesia
between the 2 groups was assessed using the Schooler-
Kane criteria.”® Finally, given that one of the criteria for
the proposed supersensitivity psychosis is that psychotic
symptoms reappear shortly after treatment discontinuation
(within 3 months in the case of LAI antipsychotics), we
conducted an additional analysis by dividing the patients
who relapsed on placebo (n=97) into those occurring before

Schizophrenia Relapse After Antipsychotic Discontinuation

Table 1. Demographic and Baseline? Clinical Details for the
Patients Who Relapsed While on Placebo and Those Who
Relapsed on Active Antipsychotic Treatment

Placebo Maintenance
Characteristic (n=97)° Treatment (n=36)®  PValue
Age,y 40.5+10.71 36.3+11.37 .05
Sex, n (%) 17
Women 48 (49.5) 13 (36.1)
Men 49 (50.5) 23(63.9)
Previous 26
hospitalizations, n (%)
1 23(23.7) 9(25.0)
2 16 (16.5) 9(25.0)
>2 51(52.6) 12(33.3)
Missing 7(7.2) 6(16.7)
Duration of illness, y 11.5+9.11 10.8+9.55 71
Total PANSS score 545+11.74 54.1+£11.64 .89
Positive symptoms 144+3.74 15.0+4.81 42
Negative symptoms 14.6+4.43 13.6+4.40 23
Disorganized thoughts 13.3+£3.46 13.2+£3.41 9
Excitement/hostility 5.6+1.60 58+1.76 .64
Anxiety/depression 6.5+2.25 6.6+2.22 .98

3Baseline refers to the clinical details at entry to the double-blind phase, ie,
where participants were randomized to continue on PP1M or placebo.

bAll values are mean + 5D unless otherwise noted.

Abbreviations: PANSS = Positive and Negative Syndrome Scale,
PP1M=paliperidone palmitate once-monthly injection.

3 months (n=62) and those occurring after 3 months (n=35)
of placebo treatment. These groups were compared in terms
of symptom domain profile at relapse, blood pressure, heart
rate, dyskinesia score, antipsychotic dose (to investigate
whether tolerance had occurred), and prolactin levels.

RESULTS

Of the 849 patients enrolled, 410 (placebo=204 and
PP1M =206) were randomized to the double-blind phase
and 352 completed the double-blind phase of this study.
Full study flow and patient disposition are described
elsewhere.?!*> Demographics and baseline characteristics
such as age, sex, duration of illness, and baseline PANSS
scores were similar between the 2 groups.?"*? A total of 97
of 204 patients (47.5%) randomized to placebo and 36 of 206
(17.5%) randomized to ongoing maintenance treatment with
PPIM relapsed in the double-blind phase before termination
of the study (hazard ratio [placebo/PP1M]=3.60 [95% CI,
2.45-5.28]. Patients randomized to continue on PP1M
experienced a significant delay in time-to-relapse compared
with placebo-assigned patients. The median time-to-relapse
(the estimated time point where 50% of patients have
experienced relapse) in the placebo group was 163 days and
not estimable for PP1IM (P<.0001).?* The mean + SD age of
patients relapsing on placebo was slightly higher than those
of patients who relapsed on PP1M maintenance treatment
(40.5+10.71 years vs 36.3+11.37 years). The proportion of
women and men in the placebo group was similar (49.5% vs
50.5%), while in the PP1M maintenance treatment group,
there was a higher proportion of men (63.9%) compared
with women (36.1%) (Table 1).

Mean scores for each of the PANSS domains at time of
relapse were similar in both placebo and PP1M maintenance
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Figure 1. Symptom Profiles at Relapse for Patients Randomized to Placebo vs Those
Randomized to Ongoing Maintenance Treatment
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PANSS Domain Scores (mean + SD)

H Maintenance treatment with PP1M (n = 36)
M Placebo (n =97)

Abbreviations: PANSS = Positive and Negative Syndrome Scale, PP1M = paliperidone palmitate once-monthly

injection.

Table 2. PANSS Total and Domain Scores at the Visits Preceding Relapse and at
Relapse for the Patients Who Relapsed on Placebo and Those Who Relapsed on PP1TM

Maintenance Treatment?

Relapse Group Baseline Visit -3 Visit —2 Visit —1° Relapse¢ P Value?
Total PANSS score

Placebo 545+11.74 523+12.11 548+13.19 57.6+1476 75.6+16.79 9

Maintenance 5411164 51.2£10.52 529+10.54 56.8+13.73 752+17.23
Positive symptoms

Placebo 144+3.74 13.9+4.14 14.6+4.42 154+£475 21.9%535 .62

Maintenance 15.0+4.81 14.0+4.32 15.1+£5.17  16.0£525 224+589
Negative symptoms

Placebo 14.6+4.43 13.7+£4.34 14.2+4.47 149+459 17.8+558 .65

Maintenance 13.6+£4.40 12.6+£3.79 13.0£3.77 14.6+4.79 173%552
Disorganized thoughts

Placebo 13.3+£3.46 13.0£3.25 13.5+£3.81 13.9+£392 17.4%459 .95

Maintenance 13.2+£3.41 12.7£3.35 124+£3.35 13.4£3.81 17.4+£5.21
Excitement/hostility

Placebo 5.6+1.60 54+1.71 5.7+1.93 6.2+2.27 8.8+3.33 7

Maintenance 58+1.76 57+1.89 57+1.90 59+2.28 8.6+3.56
Anxiety/depression

Placebo 6.5+2.25 6.2+2.21 6.7+2.38 7.1+2.64 9.7+3.08 .68

Maintenance 6.6+2.22 6.2+2.02 6.7+2.35 6.8+2.49 9.5+2.73

2All values are mean +SD. The relapse visit is the starting point. Visits —1, —2, and —3 are the visits preceding
relapse, and baseline is at entry to the double-blind phase.
bP not significant for all variables comparing baseline versus visit —1 (P values ranged from .181 to .618 for all

variables).

“Number of patients at each visit for the placebo group were baseline n=97, visit -3 n=57, visit -2 n=83,
visit =1 n=97, relapse n=97 and for the maintenance treatment group were baseline n=36, visit -3 n=22,
visit =2 n=30, visit =1 n=36, relapse n=36. P<.001 for all variables comparing visit -1 vs relapse visit.

9dplacebo vs maintenance treatment group score t test comparisons at relapse.

Abbreviations: PANSS = Positive and Negative Syndrome Scale, PP1M = paliperidone palmitate once-monthly

injection.

groups (Figure 1). The PANSS total and domain scores at
relapse were much higher than at baseline and for the 3 visits
prior to relapse for both placebo and PP1M maintenance
treatment groups; no significant difference was noted
between the groups (Table 2). Both groups showed a similar
pattern of symptom recurrence. There were no significant
differences (P>.18) in PANSS scores between baseline
and the visit immediately prior to the relapse episode
(Figure 2) for all variables in Table 2. However, when we
compared the visit preceding relapse with data from the
relapse visit, there was statistically significant evidence of

abrupt deterioration (P<.001) for all variables presented
in Table 2. The PANSS total scores improved similarly in
both groups in the postrelapse treatment phase (Figure 3).
From these results, it is apparent that the placebo and PP1M
maintenance treatment groups were similar in terms of the
rate of reemergence of symptoms, the symptom profile of
the relapse event, and the postrelapse treatment response.
There were no significant differences in blood pressure
or heart rate between the groups at baseline and at relapse.
The mean + SD systolic blood pressure for patients relapsing
on placebo and those relapsing on PP1M maintenance
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Figure 2. PANSS Total Scores From Baseline at Visits Prior to
Relapse and at Relapse Visit for Patients Who Relapsed on
Placebo vs Those Who Relapsed on Maintenance Treatment®

851 O Maintenance treatment with PP1M (n = 36)

o Placebo (n=97)
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PANSS Total Score (mean + SE)
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Visit -2
Visits

Baseline Visit -3 Visit-1  Relapse Visit

Visits -1, -2, and -3 are the visits preceding relapse, and baseline is at entry to
the double-blind phase.

Abbreviations: PANSS = Positive and Negative Syndrome Scale,
PP1M = paliperidone palmitate once-monthly injection.

Figure 3. Postrelapse Treatment Response in the Optional Open-
Label Extension for Patients Who Relapsed After Randomization
to Placebo vs Those Who Relapsed on Active Treatment
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Abbreviations: PANSS = Positive and Negative Syndrome Scale,
PP1M=paliperidone palmitate once-monthly injection.

treatment, respectively, was 122+14.7 and 119+10.1 mm
Hg (P=.17) at baseline and 122+13.0 and 123+15.6 mm Hg
(P=.85) at the relapse visit; diastolic blood pressure values
were 76.7+10.0 and 77.6£7.7 mm Hg (P=.65) at baseline and
79.1£12.9 and 77.8+10.3 mm Hg (P=.57) at the relapse visit.
Heart rates for patients relapsing on placebo and those relapsing
on PP1M maintenance treatment, respectively, were 79.9 +10.29
and 76.1+10.31/min (P=.06) at baseline and 80.5+11.75 and
80.4+11.98/min (P=.97) at the relapse visit. Similarly, there
were no significant differences in dyskinesia scores between
the placebo and PP1M maintenance groups. Total Abnormal
Involuntary Movement Scale?® scores for patients relapsing on
placebo and PP1M maintenance treatment respectively were
0.5+1.98 and 0.1+£0.42 (P=.30) at baseline and 0.6 +1.67 and

Schizophrenia Relapse After Antipsychotic Discontinuation

0.4% I'57 (P=.66) at the relapsewisit. There was I case
of probable tardive dyskinesia and no cases of definitive
tardive dyskinesia in the group of patients relapsing
on placebo, and no cases of probable or definitive
dyskinesia in the group of patients relapsing on PP1M
maintenance treatment. The endpoint PP1M dose was
not significantly different for the 2 groups (81.0£29.73
mEq and 77.9+29.3 mEq for the 2 groups, P=.63).
Prolactin levels were similar in the 2 groups at baseline
(47.8+38.6 and 46.8 £34.8 ng/mL, P=.89) and lower
in the placebo group at week 12 of the double-blind
phase (38.5+37.4 and 49.9+33.8 ng/mL, P=.28) as
well as at the postrelapse treatment phase endpoint
(41.7+27.8 and 57.1 £54.2 ng/mL, P=.06).

The results of the comparison between the patients
who relapsed before 3 months (n=62) and those who
relapsed after 3 months (n=35) of placebo are provided
in Supplementary Table 1. There were no differences
between the early relapsers versus the late relapsers in
terms of symptom domain profile at relapse, heart rate,
diastolic blood pressure, dyskinesia score, antipsychotic
dose, and prolactin levels, while systolic blood pressure
was higher in the late relapsers (P<.05).

DISCUSSION

To the best of our knowledge, this post hoc
analysis is the first study to investigate in a controlled
setting whether symptom recurrence after treatment
discontinuation in schizophrenia is due to withdrawal-
related phenomena or to illness recurrence. Our
findings demonstrate that relapses in the placebo group
were similar to those that occurred in patients on active
treatment, with respect to the following aspects: First,
the symptom profiles at relapse were similar for both
groups. Relapse after antipsychotic discontinuation
was not characterized by higher levels of psychological
symptoms associated with discontinuation, ie, anxiety/
depression or excitement/hostility. Also, severity levels
for core positive, negative, and disorganized symptoms
were similar, which is consistent with illness recurrence
rather than a withdrawal-related phenomenon.
Second, the pattern of recurrence of symptoms was
similar in PP1M maintenance and placebo groups—
symptom levels remained fairly consistent in the visits
preceding relapse, with an abrupt return of symptoms
to levels of similar severity between the groups at the
relapse visit. This was the case for all of the PANSS
symptom domains. While this pattern differs from the
onset of a first psychotic episode where prodromal and
subsyndromal symptoms frequently predate the onset
of frank psychosis by months and even years,” it is
consistent with previous work indicating an abrupt
return of symptoms and absence of reliable early
warning signs for recurrent episodes.?®?° Third, when
examining the postrelapse treatment response between
the 2 groups, the patients who relapsed after treatment
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discontinuation=did not show a more rapid resolution
of symptoms with reintroduction of treatment, as was
proposed by Chouinard as a criterion for SSP.!* (Although,
given the open nature of the extension phase, these results
need to be interpreted with caution.) Fourth, no evidence
of physiological signs was noted that could be related to
discontinuation syndromes insofar as blood pressure and
heart rates were similar between the groups. Fifth, evidence
of antipsychotic tolerance or tardive dyskinesia was not
observed in the patients who relapsed after treatment
discontinuation. Sixth, the finding that prolactin levels
were similar at baseline and nonsignificantly lower after 12
weeks of placebo treatment and at the postrelapse treatment
phase endpoint in the patients who relapsed after treatment
discontinuation is contrary to the proposed elevated prolactin
levels characterizing SSP.'? Finally, the patients who relapsed
within 3 months of placebo treatment did not display any of
the proposed features of SSP or physiological discontinuation
symptoms when compared with the patients who relapsed
after 3 months of placebo treatment. Thus, our analysis
does not support the existence of a withdrawal-related
psychosis or evidence that physiological or psychological
discontinuation symptoms could contribute to the high
rates of relapse after treatment discontinuation. Rather, our
analysis indicates that the relapse episodes occurring after
treatment discontinuation represent illness recurrence.

The high relapse rates and abrupt reemergence of psychotic
symptoms after treatment discontinuation suggest a reduced
threshold for psychotic decompensation once a first psychotic
episode has occurred.®® Our findings are also consistent
with current thinking regarding the dopamine hypothesis,
where a direct relationship between dopamine dysregulation
and psychosis is proposed. According to Howes et al,>"-*
elevated striatal presynaptic dopamine synthesis is linked to
the acute psychotic symptoms characterizing relapse, and
psychosis represents a state of aberrant salience due to this
dopamine dysregulation.*® Supporting evidence for a direct
relationship between dopamine and psychosis is provided
by the observation that the onset of antipsychotic action is
rapid, contrary to a previous hypothesis.>* Antipsychotics
dampen the symptoms of psychosis rather than eradicating

them. Therefore, when treatment is discontinued, thére is
a resurgence of dopamine with symptoms being reinvested
with aberrant salience.® Just as symptoms resolve rapidly
with antipsychotic treatment, it should not be surprising
that symptoms frequently reemerge shortly after treatment
discontinuation.

There are several limitations in this study. First,
because patients were treated with an LAI antipsychotic,
withdrawal from antipsychotic treatment was gradual,
potentially protecting patients from developing withdrawal
or discontinuation symptoms. Indeed, “dopamine rebound/
withdrawal syndromes” are said to occur when antipsychotics
are abruptly discontinued.’® On the other hand, relapse
rates after discontinuation of LAI antipsychotics are very
high*”* and in this study were similar to those reported
in other discontinuation studies using oral antipsychotics.*
Nevertheless, studies investigating the nature of relapse after
oral antipsychotic discontinuation are indicated. Second, it
could be argued that some of the relapses that occurred in
patients while on active treatment were also due to SSP, as it
has been speculated that SSP may occur as a “breakthrough”
phenomenon in the course of active treatment.'® However,
this is unlikely as the additional features of this proposed
condition such as tardive dyskinesia, elevated prolactin, and
antipsychotic tolerance were not observed in patients who
relapsed while on active treatment. Our findings may not
necessarily be generalizable to patients treated with other
antipsychotics, as rebound or withdrawal phenomena have
been linked to specific receptor-binding profiles including
muscarinic and histaminergic receptors.>

In conclusion, our findings suggest that relapse episodes
after treatment discontinuation denote recurrence of
underlying illness and may be consistent with a direct
relationship between dopamine and psychosis. No evidence
was found from this study to suggest that the high rates of
relapse after antipsychotic discontinuation can be attributed
beyond mere symptom recurrence to the process of drug
withdrawal itself or to the existence of SSP. Further studies
including patients discontinued from oral antipsychotics and
from antipsychotics with different receptor binding profiles
are indicated.
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Supplemental Table: Clinical details at endpoint for the placebo patients who relapsed

early (within 3 months of randomization) ver susthose who relapsed later (> 3 months after

randomization)

Characteristic Early Relapsers L ate Relapsers P-value
(n=62) (n=35)
Total PANSS Score 79.4+17.08 77.0+17.48 0.519
Positive Symptoms 23.1+555 22.8+5.76 0.806
Negative Symptoms 185+ 594 17.1+5.16 0.237
Disorganized Thoughts 18.1+4.76 18.1+4.32 0.981
Uncontrolled Hostility/ 9.4+ 329 9.4+ 3.86 0.997
Excitement
Anxiety/Depression 104+ 2381 9.7+ 3.33 0.338
Pulse Rate (bpm)? 75.4+£10.95 76.9+12.36 0.540
Systolic Blood Pressure (mmHg)® 119.1 + 10.43 1249+ 11.32 0.013
Diastolic Blood Pressure 75.0+7.87 78.1+ 8.66 0.085
(mmHg)*
Total AIMS 039+1.11 0.83+2.37 0.227
Last Antipsychotic Dose (mg) 82.7+25.84 85.0+ 24.40 0.663
Baseline Prolactin (ng/ml) 475+ 3491 48.3 + 44.96 0.915
Prolactin at Endpoint (ng/ml) 43.4 + 32.67 28.7 £ 36.30 0.050

®*These are Supine measures. Similar conclusions obtained for standing measures

PANSS, Positive and Negative Syndrome Scale; AIMS, Abnormal Involuntary Movement Scale (to

measure dyskinesia)



