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Background: Long-acting injectable antipsychotics (LAIAs) are 
integral for managing schizophrenia, schizoaffective disorder, 
and bipolar I disorder among veterans. Studies comparing LAIAs, 
such as risperidone microspheres and paliperidone palmitate, are 
limited. The primary objective of our study was to compare the 
number of psychiatric hospitalizations among veterans initiated 
on risperidone microspheres and those taking paliperidone palmi-
tate pre- and post-LAIA initiation.

Methods: We included veterans who had received ≥ 2 injections 
of risperidone microspheres or paliperidone palmitate between 
January 1, 2016 and December 31, 2018. Nonadherence was de-
fined as missing an injection by > 3 days for risperidone micro-
spheres and > 7 days for paliperidone palmitate. Pre-LAIA and 
post-LAIA hospitalizations and rehospitalizations were assessed 
using a pre–post design with equivalent periods. Descriptive sta-

tistics were used for demographics and diagnoses. Nonparamet-
ric tests were used to analyze primary and secondary outcomes. 
Results: The study included 97 veterans; 44 took risperidone 
microspheres and 53 received paliperidone palmitate. Par-
ticipants’ average mean (SD) age was 46 (13.8) years, 92% 
were male, and 94% were diagnosed with schizophrenia or 
schizoaffective disorder. Veterans administered risperidone 
microspheres had fewer mean (SD) post-LAIA hospitaliza-
tions (0.4 [1.0] vs 0.9 [1.5]; P = .02), were less likely to be re-
hospitalized (22.7% vs 47.2%; P = .013) and had a shorter 
mean (SD) treatment duration (41.6 [40.2] vs 58.2 [45.7] 
weeks; P = .04) compared with paliperidone palmitate.
Conclusion: Veterans receiving risperidone microspheres 
had fewer posttreatment psychiatric hospitalizations and 
were less likely to be rehospitalized.
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Medication nonadherence is common 
with oral antipsychotic formulations, 
resulting in relapse, increased mor-

bidity, and more frequent psychiatric hospi-
talization.1-7 Psychiatric hospitalization and 
illness decompensation is costly to health 
care systems and leads to reduced quality of 
life for veterans and families.6,7 Long-acting 
injectable antipsychotics (LAIAs) were de-
veloped to enhance antipsychotic adherence 
and improve patient outcomes, including 
reduced psychiatric hospitalization.8-12 

Little outcomes data exist comparing 
LAIAs, including biweekly risperidone mi-
crospheres and monthly paliperidone palmi-
tate.10-13 Risperidone microspheres require a 
3-week oral crossover and are administered 
every 2 weeks, whereas paliperidone palmi-
tate does not require an oral crossover and is 
administered every 4 weeks. The paliperidone 
palmitate loading regimen replaces an oral 
crossover. 

The primary objective of this study was 
to compare the number of psychiatric hos-
pitalizations between veterans administered 
risperidone microspheres and those on pali-
peridone palmitate pre- and post-LAIA ini-
tiation. Secondary objectives were to assess 

rehospitalization rates between patients 
taking risperidone microspheres and pali-
peridone palmitate, reduction in pre- and 
posthospitalization rates with LAIAs, and 
medication adherence. 

METHODS
This observational study with a retrospec-
tive cohort design was conducted at the Vet-
erans Affairs Loma Linda Healthcare System 
(VALLHS) in California. We examined veter-
ans who were initiated on LAIAs risperidone 
microspheres or paliperidone palmitate from 
January 01, 2016 through December 31, 2018. 
Veterans who were aged ≥ 18 years and re-
ceived ≥ 2 injections of either risperidone mi-
crospheres or paliperidone palmitate during 
the study period were included. Veterans were 
excluded if they had received < 2 doses of ei-
ther LAIA, received the LAIA outside of the 
review period, were nonadherent to risperi-
done crossover if they received risperidone 
microspheres, or transferred their care to an-
other facility. At VALLHS, LAIA injections are 
administered by a nurse, and veterans must 
travel to the facility to receive the injections.

Extracted patient chart elements in-
cluded participant demographics; diagnoses; 
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comorbid alcohol, nicotine, opioid, or other 
substance use; duration on LAIA; psychiat-
ric hospitalizations pre- and postinitiation of 
the LAIA; medication adherence; and med-
ication discontinuation based on clinician 
documentation and clinic orders (Table 1). 

Nonadherence to LAIA was defined as miss-
ing an injection by > 3 days for risperidone 
microspheres and > 7 days for paliperidone 
palmitate. This time frame was based on phar-
macokinetic information listed in the products’ 
package inserts.14,15 Nonadherence to oral ris-
peridone crossover with risperidone micro-
spheres was defined as  ≤ 80% of days covered.

Data Analysis
Patient demographics were analyzed using 
descriptive statistics and experimental com-
parisons between the risperidone micro-
spheres and paliperidone palmitate groups 
to assess baseline differences between 
groups. Psychiatric hospitalizations pre- 
and post-LAIA were analyzed with paral-

lel group (between veterans–independent 
groups) and pre-post (within veterans– 
dependent groups) designs. Index hospital-
izations were examined for a period equiv-
alent to the length of time veterans were 
on the LAIA. Psychiatric rehospitalization 
rates were analyzed for patients who had 
index hospitalizations and were rehospi-
talized for any period when they were re-
ceiving the LAIA. Incidences of pre- and 
post-LAIA hospitalizations were calculated 
in 100 person-years.

Parallel-group analysis was analyzed using 
the χ2 and Mann-Whitney U tests. Pre-post 
analyses were analyzed using the Wilcoxon 
rank sum test. P was set at < .05 for statistical 
significance.

RESULTS
We screened 111 veterans, and 97 were in-
cluded in this study (risperidone micro-
spheres, 44; paliperidone palmitate, 53). 
Mean  (SD) age was 46 (13.8) years, 

TABLE 1 Baseline Characteristics

Characteristics
Risperidone  

Microspheres (N = 44)
Paliperidone  

Palmitate (N = 53)
P 

value

Age, mean (SD), y 45.2 (14.3) 44.6 (13.5) .87

Male sex, No. (%) 40 (90.9) 49 (92.3) .66

Race, No. (%)
     White
     Hispanic/Latino
     Black/African American
     American Indian/Alaska Native or Native  
       Hawaiian/Pacific Islander

15 (34.1)
18 (40.9)
9 (20.5)

2 (4.6)

22 (41.5)
13 (24.5)
15 (28.3)

3 (5.7)

.57

Diagnosis/indication, No. (%)
     Schizophrenia
     Schizoaffective disorder
     Bipolar I disorder

28 (63.6)
14 (31.8)

2 (4.5)

32 (60.4)
17 (32.1)

4 (7.5)

.25

Mental health intensive case management program, No. (%) 10 (22.7) 13 (24.5) .84

Homeless, No. (%) 5 (11.4) 6 (11.3) .99

Past psychiatric hospitalizations
     No. (%)
     Mean (SD)

36 (81.8)
3.2 (2.6)

45 (84.9)
2.1 (1.9)

.68
.009

Substance use disorders, No. (%)
     Alcohol
     Nicotine/tobacco
     Opioids
     Cannabis
     Methamphetamine
     Cocaine

16 (36.4)
21 (47.7)

2 (4.5)
14 (31.8)
11 (25)
3 (6.8)

23 (43.4)
29 (54.7)

1 (1.9)
16 (30.2)
15 (28.3)

4 (7.5)

.48

.49

.45

.77

.79
< .001

Concurrent noncrossover oral antipsychotic, No. (%) 4 (9.1) 6 (11.3) .79



Injectable Antipsychotics

588 • FEDERAL PRACTITIONER  •  DECEMBER 2021 mdedge.com/fedprac

92% were male, 38% were White, 94% 
were diagnosed with schizophrenia or  
schizoaffective disorder, and 11% were 
homeless. Substance use was documented 
as 52% for nicotine products, 40% for al-
cohol, 31% for cannabis, 27% for meth-
amphetamine, 7% for cocaine, and 3% for 
opioids. Cannabis, methamphetamine, co-
caine, and opioid use were based on cli-
nician documentation and listed as active 
diagnoses at the time of LAIA initiation. 
Statistical significance was found in index 
hospitalizations P = .009) and history of co-
caine use disorder (6.8% vs 7.5%, P < .001).

Veterans administered risperidone mi-
crospheres had fewer mean (SD) post-LAIA 
hospitalizations (0.4 [1.0] vs 0.9  [1.5];  
P = .02) and were less likely to be rehospi-
talized (22.7% vs 47.2%, P = .01) compared 
with paliperidone palmitate. However, vet-
erans taking risperidone microspheres had 
a shorter mean (SD) treatment duration  
(41.6 [40.2] vs 58.2  [45.7] weeks, P = .04) 
compared with paliperidone palmitate, 
mainly because patients switched to a dif-
ferent LAIA or oral antipsychotic. No differ-
ences were detected in nonadherence and 
discontinuation between risperidone micro-
spheres and paliperidone palmitate. All vet-
erans in the risperidone microspheres group 
adhered to oral risperidone crossover with 
an average 87.8% days covered (Table 2).

The average maintenance dose of risperi-
done microspheres was 42 mg every 2 weeks 

and 153 mg every 4 weeks for paliperidone 
palmitate.

Across the sample, 84% of veterans had 
a previous psychiatric hospitalization, al-
though veterans initiated on risperidone mi-
crospheres had significantly higher mean 
(SD)  index hospitalizations than those 
started on paliperidone palmitate (3.2  [2.6] 
risperidone microspheres vs 2.1  [1.9] pali-
peridone palmitate, P = .009). Both groups 
had significant decreases in mean (SD) hos-
pitalizations (3.2 [2.6] to 0.4 [1.0], risperi-
done microspheres vs 2.1 [1.9] to 0.9 [1.5] 
paliperidone palmitate). The risperidone mi-
crospheres group had a larger decrease in 
mean (SD) hospitalizations post-LAIA (2.8 
[2.9] risperidone microspheres vs 1.3 [1.7] 
paliperidone palmitate, P = .001) (Table 3).

Differences in incidence per 100  
person-years between pre- and post-
LAIA hospitalizations were larger in ris-
peridone microspheres users than in 
paliperidone palmitate (73.8 vs 33.7, 
P = .01) (Figure). No differences be-
tween risperidone microspheres and 
paliperidone palmitate were detected 
when looking at incidence pre-LAIA 
(102.2 vs 75.8, P = .22) and post-LAIA  
(28.4 vs 42.1, P = .38) separately.

Thirty veterans in the risperidone mi-
crospheres group discontinued LAIA: 11 
were nonadherent, 5 experienced adverse 
effects (AEs), and 14 discontinued due to 
inconvenience. Among 33 veterans in the 

TABLE 2 Rehospitalizations After Long-Acting Injectable Antipsychotic

Types
Risperidone  

Microspheres,  No. (%)
Paliperidone Palmitate

No, (%)
Relative Risk  

(95% CI) P value

Psychiatric rehospitalizations 10 (22.7) 25 (47.2) 0.48 (0.26-0.89) .01

Medication nonadherence 11 (25.0) 15 (28.3) 0.88 (0.45-0.72) .72

Medication discontinuation 30 (68.2) 33 (62.3) 1.10 (0.82-0.47) .54

TABLE 3 Pre- and Post-LAIA Hospitalizations

Hospitalizations
Risperidone  

Microspheres, mean (SD)
Paliperidone  

Palmitate, mean (SD) Cohen D P value

Pre-LAIA  3.2 (2.6) 2.1 (1.9) 0.34 .009

Post-LAIA 0.4 (1.0) 0.9 (1.5) 0.37 .02

Difference 2.8  (2.9) 1.3 (1.7) 0.66 .001

Abbreviation: LAIA, long-acting injectable antipsychotic.
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paliperidone palmitate group who discon-
tinued the LAIA, 15 were nonadherent, 
11 experienced AEs, 4 stopped due to of 
inconvenience, and 3 switched to a less 
frequently administered LAIA. The most 
common AEs reported were injection site 
reactions, cholinergic AEs (salivation, lacri-
mation, urination), orthostasis, and weight 
gain.

DISCUSSION
The main finding of this study was that ini-
tiation of LAIAs significantly reduced hos-
pitalizations. Veterans taking risperidone 
microspheres had higher index hospitaliza-
tions and lower posttreatment hospitaliza-
tions compared with paliperidone palmitate. 
We found that patients initiated on risperi-
done microspheres had more hospitalizations 
before use of a LAIA than those initiated on 
paliperidone palmitate. Risperidone micro-
spheres reduced the number of hospital-
ization post-LAIA significantly more than 
paliperidone palmitate. We also found that 
veterans taking risperidone microspheres 
were on the medication for less mean (SD) 
time than those on paliperidone palmitate 
(41.6 [40.2] vs 58.2 [45.7] weeks; P = .04). 

To our knowledge, this is one of the few 
studies that compared outcomes of psychi-
atric hospitalizations, medication adherence, 
and treatment discontinuation between ris-
peridone microspheres and paliperidone 
palmitate, specifically in a veteran popula-
tion.16-19 Limosin and colleagues aimed to 
compare length of stay during the initial 
hospitalization, rehospitalization risk, and 
treatment duration between risperidone mi-
crospheres and paliperidone palmitate in pa-
tients with schizophrenia.16 These researchers 
detected no differences in initial hospitaliza-
tion duration and time to rehospitalization 
between risperidone microspheres and pali-
peridone palmitate.16 The study revealed a 
more favorable trend in time to discontinu-
ation for paliperidone palmitate, but switch-
ing between LAIAs might have confounded 
the data.16 The authors note that their study 
lacked power, and patients on paliperidone 
palmitate had significantly more nonpsychi-
atric comorbidities.16 Joshi and colleagues 
looked at adherence, medication discontin-
uation, hospitalization rates, emergency de-
partment visits, and hospitalization costs 

between risperidone microspheres and pali-
peridone palmitate in patients identified in 
Truven MarketScan Commercial, Medicare 
Supplemental, and Medicaid Multi-State in-
surance databases.17 The authors found 
paliperidone palmitate to be superior in all 
objectives with better adherence, lower dis-
continuation rates, less likelihood of hos-
pitalization, fewer emergency department 
visits, and lower hospitalization costs com-
pared with risperidone microspheres.17 Korell 
and colleagues aimed to establish reference 
ranges for plasma concentrations of risper-
idone and paliperidone among adherent  
patients.18 

The researchers established reference 
ranges for risperidone and paliperidone 
plasma concentrations that represented ex-
pected variability within a population and 
were derived from population pharma-
cokinetic models.18 Gopal and colleagues  
conducted a post hoc comparison between 
paliperidone palmitate and oral risperidone 
during initiation of long-acting injectable ris-
peridone in patients with acute schizophre-
nia.19 The researchers found that during the 
first month after initiating long-acting in-
jectable risperidone, paliperidone palmitate 
without oral supplementation had similar ef-
ficacy and safety to oral risperidone among 
these patients.19

LAIAs can create a steadier drug 
plasma concentration compared with oral  

Abbreviation: LAIA, long-acting injectable antipsychotics. 
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antipsychotics and do not need to be taken 
daily. These agents improve adherence 
by reducing the frequency of medication  
administrations.20-24 Assessing nonadher-
ence is easier with LAIAs by counting 
missed injections compared with oral an-
tipsychotics that require calculation of per-
centage of days covered.25

The results in our study are somewhat un-
expected in part because of the close relation-
ship between risperidone and paliperidone. 
Risperidone is converted to paliperidone 
(9-OH-risperidone) via hepatic cytochrome 
P450 2D6. Although the molecules do not 
have identical pharmacologic profiles, it is 
accepted that they are similar enough that 
risperidone can establish oral tolerability 
when transitioning therapy to paliperidone 
palmitate and vice versa.24 Although the ac-
tive moiety in risperidone microspheres and 
paliperidone palmitate is similar, the dos-
ing interval for risperidone microspheres is 
2 weeks compared with 4 weeks with pali-
peridone palmitate. One potential explana-
tion as to why veterans started on risperidone 
microspheres experienced better outcomes 
is because they had twice as many office vis-
its with the health care team. Facility proce-
dures dictate veterans receive the LAIA at an 
on-site clinic. During the visits, a licensed vo-
cational nurse administers the injection and 
monitors the patient for 15 to 30 minutes  
afterward. 

Despite new LAIAs coming to market, 
high-quality data examining potential differ-
ences in treatment outcomes among agents 
are limited. This is problematic for clinicians 
who want to optimize care by understand-
ing how administration schedules or other 
aspects of LAIA use could modify treatment 
outcomes. Our results suggest that an advan-
tage might exist in selecting an agent with 
a more frequent administration schedule, 
at least initially. This could allow for close 
monitoring and regular therapeutic contact, 
which could improve short-term outcomes. 
This conclusion is supported by meta- 
analyses, randomized controlled trials, and 
conceptual articles conducted by Wehring 
and colleagues, Berwaerts and colleagues, 
and Parellada and colleagues, respectively, 
who examined patients on different LAIAs 
and contact with health care professionals as 
part of their research.26-28 These researchers 

concluded that patients who had regular con-
tact with a health care professional had better 
outcomes when initiated on a LAIA.26-28 

Limitations
There are several limitations in this study. 
Retrospective and observational meth-
ods introduce risks of bias and confound-
ing variables. Sample size might have limited 
statistical power to detect differences. Vet-
erans might have had undocumented pre- 
or posthospitalizations at other institutions, 
which was not accounted for and lack of re-
hospitalization is not conclusive of a posi-
tive outcome. Institutions could improve on 
our study and help to fill gaps in comparative 
data by conducting larger analyses over lon-
ger periods and including more LAIA agents. 

CONCLUSIONS
Although veterans that were administered 
risperidone microspheres had a shorter treat-
ment duration, they were less likely to be re-
hospitalized, had a fewer mean number of 
post-LAIA hospitalizations, and had a larger 
difference in incidence in 100 person-years 
compared with veterans on paliperidone pal-
mitate. Nonadherence and discontinuation 
rates were comparable between risperidone 
microspheres and paliperidone palmitate. 
Future studies could aim to further clarify 
differences in outcomes among agents or ad-
ministration schedules. 
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