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Purpose: Paliperidone palmitate once every 3 months (PP3M) is indicated in adults with 
schizophrenia adequately treated with once-monthly paliperidone palmitate (PP1M) for at 
least 4 months, in whom the last two consecutive doses are the same. The decision of when 
to transition to PP3M is based on the patient’s symptom status while receiving PP1M.
Patients and Methods: In a double-blind relapse–prevention study (NCT01529515), 
patients who met Positive and Negative Syndrome Scale (PANSS) score stabilization criteria 
after 4 months of PP1M were eligible for transition to PP3M; those who continued to meet 
stabilization criteria after 12 weeks following an open-label PP3M dose were randomized to 
receive PP3M or placebo. We compared (post hoc) PANSS, Clinical Global Impression– 
Severity (CGI-S), and Personal and Social Performance (PSP) scores during the pre- 
randomization, open-label phase in patients in randomized versus non-randomized groups 
using analysis of variance or chi-square tests.
Results: Of 506 patients enrolled, 305 were randomized. After 4 months’ PP1M treatment, 
PANSS and CGI-S scores were significantly lower and PSP scores significantly higher in 
randomized patients versus non-randomized patients (least squares means [95% CI]: 57.1 
[55.7, 58.6] vs 62.2 [60.0, 64.3], 2.9 [2.8, 3.1] vs 3.3 [3.1, 3.4], and 67.0 [65.7, 68.3] vs 64.5 
[62.6, 66.4], respectively); changes from baseline between groups differed significantly (all 
P ≤0.009).
Conclusion: Confirming adequate stabilization with PP1M prior to transitioning to PP3M is 
critical in maximizing treatment response; clinicians should consider transitioning patients to 
PP3M only if patients respond well to PP1M for at least 4 months and their last two 
consecutive doses are the same.
Keywords: treatment outcome, administration and dosage, neuropsychiatric symptoms, 
psychosocial functioning, stabilization, long-acting injectable antipsychotic

Plain Language Summary
Paliperidone palmitate once every 3 months (PP3M) is indicated in adults with schizophre-
nia adequately treated with paliperidone palmitate once-monthly (PP1M) for at least 4 
months (with the same dose for the last two consecutive months); however, the meaning 
of “adequately” is subjective and may differ among clinicians. To provide clinicians with 
a better understanding of the clinical characteristics of a patient who is considered 
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“adequately treated” with PP1M, we conducted a post hoc ana-
lysis of a double-blind, placebo-controlled, relapse–prevention 
study, wherein only patients who met protocol-defined stabiliza-
tion criteria after five doses of open-label PP1M received PP3M. 
Those patients who received PP3M and subsequently continued 
to meet protocol-defined stabilization criteria at week 29 were 
then randomized to either double-blinded PP3M or placebo. 
Thus, meeting protocol-defined criteria for randomization after 
the transition to PP3M served as a proxy for a successful transi-
tion from PP1M to PP3M. Our results showed that patients who 
were ultimately randomized were generally more stable than 
patients who were not randomized at all time points. 
Furthermore, we identified that there is a subgroup of patients 
who may need longer than 4 months of treatment with PP1M to 
assure stability prior to transitioning to PP3M. Our findings 
provide useful clinical information that should further assist 
clinicians in managing the transition of adult patients with schi-
zophrenia from PP1M to PP3M.

Introduction
Suboptimal levels of adherence and persistence with anti-
psychotic therapy are ongoing challenges in the treatment of 
schizophrenia.1,2 As reported by the American Psychiatric 
Association, poor adherence is associated with poor out-
comes, including increased risks of relapse, rehospitaliza-
tion, suicidal and aggressive behaviors, and mortality.2 

Because of their long pharmacokinetic half-lives, long- 
acting injectable (LAI) formulations of antipsychotic medi-
cations allow for less-frequent treatment administration and 
can reduce the treatment burden associated with having to 
remember to take a medication every day.3 Paliperidone 
palmitate once every 3 months (PP3M) is an LAI antipsy-
chotic indicated for the treatment of adult patients with 
schizophrenia who have been adequately treated with once- 
monthly paliperidone palmitate (PP1M) for at least 4 
months.4–6 A PP1M treatment period of at least 4 months 
is required to ensure that the patient’s symptoms are stable 
and to optimize the dose for each patient before switching to 
PP3M.7 Once the PP1M dose has been optimized and the 
patient has received the same PP1M dose for two consecu-
tive doses, PP3M can be initiated at the next scheduled 
injection visit at a dose that is a 3.5-fold multiple of the 
immediately preceding PP1M dose.7

The decision of when to transition a patient from PP1M 
to PP3M is based primarily on clinical judgment.8 

Stabilization on PP1M is critical to maximize treatment 
response to PP3M. If a long-term optimally effective 
PP1M dose is not achieved, patients may receive a PP3M 
dose that is too low, potentially increasing the risk of 

a relapse, or a PP3M dose that is too high, which may 
increase the risk of adverse events.7 The selection and opti-
mization of the PP1M dose is based on the severity of 
schizophrenia symptoms, the ability of the patient to tolerate 
PP1M, and knowledge of prior antipsychotic doses.4 After 4 
months of treatment with PP1M, blood levels approach that 
of steady state based on population pharmacokinetic 
models,9 but it may take longer than 4 months to identify 
the optimal dose at steady state for individual patients and to 
reach a point where the patient has received the same opti-
mal PP1M dose for two consecutive doses. Moreover, the 
apparent half-life of PP1M is dose-dependent, with higher 
doses associated with longer half-lives and hence a longer 
time until steady state is achieved.10

To aid clinicians in identifying patients who are “ade-
quately treated” on PP1M and ready to transition to 
PP3M, we analyzed data from the pre-randomization 
open-label phase of a double-blind, placebo-controlled, 
relapse–prevention study that evaluated the efficacy and 
safety of PP3M compared with placebo in delaying time 
to relapse of schizophrenia symptoms.4 In this study, only 
PP1M-treated patients who met protocol-defined stabili-
zation criteria based on the Positive and Negative 
Syndrome Scale (PANSS) scores in the open-label phase 
were transitioned to PP3M at an equivalent paliperidone 
palmitate dose; those who continued to meet stabilization 
criteria after another 12 weeks were randomly assigned to 
receive PP3M or placebo in the double-blind phase. 
Therefore, for this post hoc analysis, meeting the criteria 
for randomization in the double-blind phase served as 
a proxy for having had a successful transition from 
PP1M to PP3M. In this analysis, we compared responses 
to PP1M at various time points before randomization in 
patients who met stabilization criteria (randomized) ver-
sus those who did not (non-randomized) to obtain further 
insights into what constitutes clinical stability.

Patients and Methods
Patients
Full methodology of this study (NCT01529515) has been 
published previously.4 Briefly, patients (aged 18 to 70 years) 
who were diagnosed with schizophrenia (based on criteria of 
The Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition, Text Revision [DSM-IV-TR]) at least 1 year 
before screening and who had a PANSS total score <120 at 
screening and baseline were enrolled. Major exclusion cri-
teria included primary, active DSM-IV-TR diagnosis other 
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than schizophrenia, significant risk of suicidal behavior, 
history of substance dependence within 5 months before 
screening, and involuntary status in a psychiatric hospital 
at screening. The study was approved by an independent 
ethics committee or institutional review board at each site 
and conducted in accordance with the Declaration of 
Helsinki and Good Clinical Practices. A full list of partici-
pating study sites is provided in Supplementary Table 1. All 
patients provided written informed consent.

Study Design
After a 3-week screening period, eligible patients received 
once-monthly doses of PP1M (78, 117, 156, or 234 mg) 
during a flexible-dose, 17-week, open-label phase (Figure 
1). At week 17, patients who met stabilization criteria, 
defined as a PANSS total score of <70, received a single 
dose of PP3M (3.5 times the stabilized dose of PP1M). At 
week 29, patients who continuously met stabilization cri-
teria, defined as a PANSS total score of <70 and scores of ≤4 
for the PANSS items P1 (delusions), P2 (conceptual disor-
ganization), P3 (hallucinatory behavior), P6 (suspiciousness/ 
persecution), P7 (hostility), G8 (uncooperativeness), and 

G14 (poor impulse control), at weeks 21, 25, and 29 were 
randomly assigned to receive either a fixed dose of PP3M or 
placebo once every 3 months during the double-blind phase.

Assessments
Neuropsychiatric symptoms of schizophrenia were 
assessed with the 30-item PANSS scale, which consists 
of 7 items assessing positive symptoms, 7 items assessing 
negative symptoms, and 16 general psychopathology 
items. Each item was rated 1 (symptoms absent) to 7 
(extreme), and a total scale score was calculated (range, 
30–210 for the 30-item scale).11

Psychosocial functioning was assessed using the 
Personal and Social Performance (PSP) scale, a 100- 
point single-item rating scale that examines four domains 
of behavior: (1) socially useful activities, (2) personal and 
social relationships, (3) self-care, and (4) disturbing and 
aggressive behavior.12 Scores of 71 to 100 indicate a mild 
degree of dysfunction; scores of 31 to 70 indicate varying 
degrees of difficulty; and scores ≤30 indicate poor function 
that requires intensive supervision.13

Week –3

3-week
screening period

N = 620

Baseline
17-week

open-label phase
Flexibly-dosed PP1Mc

n = 506

Week 17

Non-randomized population
n = 201

1 dose
PP3Md

n = 379

Stabilization
criteriaa

Week 29

Stable patients
randomized

n = 305

PP3M
n = 160

Placebo
n = 145

Stabilization
criteriab

Did not continue
beyond week 17

n = 127

Did not continue
beyond week 29

n = 74

Withdrawal of consent (n = 51)

Lost to follow-up (n = 19)

Lack of efficacy (n = 19)

Adverse event (n = 16)

Failed criteria for next phase (n = 8)

Exposure to prohibited

medication (n = 4)

Death (n = 1)

Other (n = 9)

Withdrawal of consent (n = 15)

Failed randomization criteria (n = 13)

Exposure to prohibited medication (n = 10)

Adverse event (n = 10)

Lack of efficacy (n = 9)

Lost to follow-up (n = 5)

Failed criteria for next phase (n = 2)

Study terminated (n = 2)

Other (n = 8)

Figure 1 Study design showing randomized and non-randomized patient populations. aAt week 17, the stabilization criterion for transition from PP1M to PP3M was PANSS 
total score <70. bAt week 29, the stabilization criteria for randomization (to be met at weeks 21, 25, and 29) were PANSS total score <70 and scores of ≤4 for the PANSS 
items P1 (delusions), P2 (conceptual disorganization), P3 (hallucinatory behavior), P6 (suspiciousness/persecution), P7 (hostility), G8 (uncooperativeness), and G14 (poor 
impulse control). cPatients received PP1M 78, 117, 156, or 234 mg. dPatients received PP3M 3.5 times the stabilized dose of PP1M. 
Abbreviations: PANSS, Positive and Negative Syndrome Scale; PP1M, once-monthly paliperidone palmitate; PP3M, once-every-3-months paliperidone palmitate.
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The patient’s overall clinical condition was assessed 
with Clinical Global Impression–Severity (CGI-S), 
a 7-point scale ranging from 1 (not ill) to 7 (extremely 
ill).14

Analysis
In this post hoc analysis, randomized patients were defined 
as those assigned to PP3M or placebo after continuously 
meeting stabilization criteria at weeks 17, 21, 25, and 29. 
Non-randomized patients were defined as those who did 
not meet stabilization criteria at all assessments at weeks 
17, 21, 25, and 29 or who were withdrawn during weeks 
17 to 29 for other reasons.

Demographic and baseline characteristics were sum-
marized using descriptive statistics and compared between 
the groups using analysis of variance or chi-square test. 
Comparisons between randomized and non-randomized 
patients in PANSS, PSP, and CGI-S scores were made at 
baseline and before transitioning to PP3M. Between-group 
comparisons for PANSS total score, CGI-S score, and PSP 
score were examined using analysis of covariance models 
with factors for randomization group and country, and 
with baseline scores as a covariate.

Results
Patient Disposition and Demographics
Of 506 patients who received PP1M in the open-label phase, 
379 received one dose of PP3M in the pre-randomization 
open-label phase of the study. Of these, 305 patients continued 
to meet stabilization criteria and were randomly assigned to 
PP3M or placebo in the double-blind phase (PP3M, n = 160; 
placebo, n = 145). Overall, 201/506 enrolled patients were not 
randomized into the double-blind phase owing to withdrawal 
of consent (n = 66), lack of efficacy (n = 28), adverse event 
(n = 26), loss to follow up (n = 24), other (n = 17), exposure to 
prohibited medications (n = 14), failed randomization criteria 
(n = 13), failed criteria to enter next study phase (n = 10), study 
terminated by sponsor (n = 2), and death (n = 1) (Figure 1). 
The results of the double-blind phase of the study have been 
previously reported4 and this analysis focuses on data during 
the open-label phase based on subsequent randomization 
categorization.

At baseline of the open-label phase, patients who were 
randomized had a shorter duration of illness, lower total 
PANSS score and CGI-S score, and higher PSP score than 
non-randomized patients (Table 1).

Assessment of Symptoms, Functioning, 
and Clinical Condition
During the 17-week, flexible-dose phase when patients 
received PP1M, measures of symptoms, psychosocial 
functioning, and overall clinical condition improved in 
both the randomized and the non-randomized groups, 
with effects as early as week 5 (Figure 2A–C; Figure 3).

At all time points from baseline to week 17, PANSS 
scores were significantly lower in randomized patients 
compared with non-randomized patients. At baseline, 
least squares (LS) mean PANSS total scores were 67.1 in 
randomized patients and 73.0 in non-randomized patients. 
At week 17, after 4 monthly doses of PP1M, LS mean 
PANSS total scores had decreased to 57.1 in randomized 
patients and 62.2 in non-randomized patients. The LS 
mean differences in PANSS total score between rando-
mized and non-randomized patients were –6.0 (95% 

Table 1 Open-Label Baseline Demographics and Disease 
Characteristics by Randomization Status

Parameter, Mean (SD) 

Unless Otherwise Stated

Randomized 

Group 

(n = 305)

Non- 

Randomized 

Group (n = 201)

P value

Age, years 37.8 (11.0) 39.5 (11.3) 0.089

Sex, n (%) 0.925

Female 77 (25.3) 50 (24.9)

Male 228 (74.8) 151 (75.1)

Race, n (%)a <0.001

White 195 (63.9) 102 (51.0)

Black/African American 45 (14.8) 65 (32.5)

Asian 29 (9.5) 12 (6.0)

Multiple/Other 36 (11.8) 21 (10.5)

BMI, kg/m2 26.2 (4.5) 27.1 (5.4) 0.039

No. of previous hospitalizations 

for psychosis in prior 24 

months, n (%)b

0.093

0 99 (36.1) 51 (28.3)

1 92 (33.6) 52 (28.9)

2 43 (15.7) 40 (22.2)

3 21 (7.7) 22 (12.2)

≥4 19 (6.9) 15 (8.3)

Duration of illness, years 10.8 (9.4) 14.3 (11.0) <0.001

PANSS total score 72.3 (15.2) 76.7 (15.4) 0.001

PSP score 60.9 (11.4) 55.2 (12.4) <0.001

CGI-S score 3.7 (0.9) 4.1 (0.9) <0.001

Notes: an = 200 for non-randomized group; bn = 274 for randomized group and 
n = 180 for non-randomized group. 
Abbreviations: BMI, body mass index; CGI-S, Clinical Global Impression–Severity; 
PANSS, Positive and Negative Syndrome Scale; PSP, Personal and Social 
Performance; SD, standard deviation.
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confidence interval [CI]: –8.6, –3.3) at baseline and –5.1 
(95% CI: –7.2, –2.9) at week 17 (Figure 2A).

PSP total scores were significantly higher in rando-
mized patients compared with non-randomized patients at 
all time points (Figure 2B). At week 17, LS mean PSP 
scores increased to 67.0 (95% CI: 65.7, 68.3) in rando-
mized patients (from 62.6 [95% CI: 60.8, 64.3] at 

baseline), and to 64.5 (95% CI: 62.6, 66.4) in non- 
randomized patients (from 57.7 [95% CI: 55.6, 59.8] at 
baseline).

From baseline to week 17, CGI-S scores were signifi-
cantly lower in the randomized group compared with the 
non-randomized group at all time points (Figure 2C). At 
week 17, prior to PP3M, LS mean CGI-S scores decreased 

C

B

A

Figure 2 Least squares mean (A) PANSS total score, (B) PSP scores, and (C) CGI-S scores during open-label PP1M and PP3M treatment in randomized and non- 
randomized patients. *P < 0.01, **P < 0.001 versus non-randomized. 
Abbreviations: CGI-S, Clinical Global Impression–Severity; LS, least squares; PANSS, Positive and Negative Syndrome Scale; PP1M, once-monthly paliperidone palmitate; 
PP3M, once-every-3-months paliperidone palmitate; PSP, Personal and Social Performance; SE, standard error.
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to 2.9 (borderline ill; 95% CI: 2.8, 3.1) in randomized 
patients (from 3.5 [mildly ill; 95% CI: 3.4, 3.7] at base-
line), and to 3.3 (mildly ill; 95% CI: 3.1, 3.4) in non- 
randomized patients (from 3.9 [mildly ill; 95% CI: 3.8, 
4.1] at baseline).

After the single dose of PP3M at week 17, improve-
ments in total PANSS, PSP, and CGI-S scores were main-
tained in the randomized group to week 29: by week 29, 
the LS mean total PANSS score had decreased further to 
54.2 (95% CI: 52.9, 56.1; Figure 2A), the LS mean PSP 
score was 67.7 (95% CI: 66.3, 69.1; Figure 2B) and LS 
mean CGI-S score was 2.8 (95% CI: 2.7, 2.9; Figure 2C). 
In non-randomized patients, improvements in total 
PANSS, PSP, and CGI-S scores achieved by week 17 
were not maintained to week 29: LS mean total PANSS 
score was 66.6 (95% CI: 62.5, 70.7; Figure 2A), LS mean 
PSP score was 62.3 (95% CI: 59.6, 64.9; Figure 2B), and 

LS mean CGI-S score was 3.4 (95% CI: 3.1, 3.7; 
Figure 2C).

Of randomized patients (who by definition had 
a PANSS total score <70 by week 17, and subsequently 
maintained a total score <70 and scores of ≤4 for each of 
the requisite PANSS items at weeks 21, 25, and 29 follow-
ing PP3M), 171/305 (56.1%) had actually achieved and 
maintained a PANSS total score <70 since week 5 and 
following a single dose of PP1M (Figure 3). The majority 
of these patients (165/171) also had scores ≤4 for the 
requisite PANSS items since week 5.

Discussion
Schizophrenia is a chronic, lifelong condition that is best 
managed when patients have consistent continuous anti-
psychotic medication therapy.2 Although LAIs are 
a treatment option that can provide such predictable long- 
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term exposure, their extended elimination half-lives 
require careful dose selection and extended monitoring 
to ensure that the dose is effective and tolerated at 
steady-state concentrations. Unlike oral antipsychotics, 
for which the effects of dose adjustments may be seen 
within days or weeks, it may take months for LAIs to 
achieve steady state. The elimination half-life of PP1M 
ranges from 25 to 49 days, depending on the dose.10 

Therefore, steady state may not be reached until as late 
as 9 months after initiation of treatment. Premature tran-
sition to PP3M may result in a non-optimal dose and 
suboptimal outcomes. The pivotal study for PP3M 
required that decisions regarding transitioning to PP3M 
be made according to a fixed protocol-defined timeframe, 
resulting in a recommendation that patients be treated for 
at least 4 months with PP1M before switching to PP3M.5 

No data are available regarding whether patients treated 
for more than 4 months on PP1M could have had better 
outcomes as a result of having greater time for dose 
optimization.

To provide clinicians with a better understanding of the 
clinical characteristics of a patient who is considered “ade-
quately treated” with PP1M, we conducted a post hoc 
analysis of a double-blind, placebo-controlled, relapse– 
prevention study, wherein only patients who met protocol- 
defined stabilization criteria after five doses of open-label 
PP1M received PP3M. Those patients who received PP3M 
and subsequently continued to meet protocol-defined sta-
bilization criteria at week 29 were then randomly assigned 
to either double-blinded PP3M or placebo. Thus, meeting 
protocol-defined criteria for randomization after the transi-
tion to PP3M served as a proxy for a successful transition 
from PP1M to PP3M.

This analysis showed that patients who were ultimately 
randomized were generally more stable than non- 
randomized patients at all time points. Specifically, all 
patients who received PP3M at week 17 had a PANSS 
total score of <70 after 4 months of treatment with PP1M; 
however, a subgroup of these patients did not achieve the 
stabilization criteria required to continue into the rando-
mization phase. In clinical practice, this could translate to 
patients receiving PP1M who narrowly meet stabilization 
criteria and then transition to PP3M prematurely, only to 
find that improvements cannot be maintained and PP3M is 
discontinued. Optimal stabilization prior to transitioning to 
PP3M is especially important since dose adjustment with 
PP3M can be made only once every 3 months and, owing 

to the long half-life of PP3M, the patient’s response to an 
adjusted dose will not be apparent for several months.7

Findings from this post hoc analysis may help clinicians 
to better identify patients currently treated with PP1M who 
are suitable candidates for transition to PP3M. Although few 
clinicians routinely use standardized scales such as the 
PANSS or PSP in practice, they can focus on evaluating 
their patients for overall severity and stability of symptoms 
and functioning over the entire PP1M treatment period, 
whether for 4 months or even longer. Clinicians should 
demonstrate special caution when considering transitioning 
patients with higher levels of baseline symptoms and disease 
severity and with lower functioning as well as those with 
comparatively longer disease duration, and/or those in 
whom symptomatic control has only recently been achieved. 
Such patients may benefit particularly from a longer treat-
ment duration of PP1M before transitioning to PP3M, espe-
cially if they are on higher doses, where it may take longer 
than 4 months to achieve steady state. Patients who are not 
clinically stable on PP1M, patients who have not been 
treated continuously with PP1M for 4 months or more, 
and patients for whom the last two doses were not the 
same should not be considered candidates for transitioning 
to PP3M. In a recent analysis of patients treated in the 
United States, patients received an average of 8.9 PP1M 
claims prior to transitioning to PP3M, indicating they had 
been receiving treatment with PP1M for between 8 and 9 
months prior to transitioning.3 Although this is significantly 
longer than the 4 months in the current trial, it is consistent 
with the principle of ensuring that the dose of PP1M is 
optimal and stable at steady state prior to transitioning to 
PP3M.

Note that in our analysis, the assessment of clinical sta-
bility was based on PANSS scores, whereas, in clinical 
practice, the assessment of clinical stability with PP1M and 
whether a patient is ready to transition to PP3M is based on 
multiple factors. However, we also looked at CGI-S and PSP 
scores, although they were not a requirement for meeting 
randomization criteria, and they were consistent with the 
PANSS scores. We also acknowledge that some patients 
were not randomized to treatment because of study-related 
criteria such as withdrawal of consent, lack of efficacy, and 
adverse events rather than PANSS total scores. However, 
these reasons are still consistent with poor patient candidacy 
for transition to PP3M, as the patient’s willingness to commit 
to the treatment and PP1M efficacy and tolerability should all 
be part of the assessment in determining whether a patient 
receiving PP1M is an appropriate candidate to transition 
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from PP1M to PP3M. In addition, our findings are based on 
a post hoc analysis, since the study itself was not designed to 
assess readiness for transition from PP1M to PP3M, and we 
acknowledge that the necessary design, with patients cate-
gorized retrospectively, introduces an inherent selection bias. 
As expected, smaller numbers of participants were available 
in the non-randomized group in later visits. Despite these 
limitations, our results provide useful clinical information 
that should further assist clinicians in managing the transition 
of adult patients with schizophrenia from PP1M to PP3M.

Conclusion
There is a subgroup of patients who may need longer than 4 
months of treatment with PP1M to assure stability prior to 
transitioning to PP3M. Based on our analysis, these patients 
may have higher levels of baseline symptoms and disease 
severity, lower functioning, longer disease duration, and/or 
only recent attainment of symptomatic control. We can con-
clude that confirming adequate stabilization with PP1M prior 
to transitioning patients to PP3M is critical in maximizing 
treatment response and that clinicians should consider transi-
tioning patients to PP3M only if they respond well to PP1M 
for at least 4 months and if the last two consecutive doses of 
PP1M have been the same.
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