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ABSTRACT

Objective: Long-acting injectable antipsychotic agents (LAls)

have improved clinical effectiveness and adherence versus oral
antipsychotic agents (OAs); however, a minority of individuals with
schizophrenia are treated with LAls compared with OAs. This cohort
study aimed to evaluate predictors of initiation of atypical LAls
among patients with newly diagnosed schizophrenia in the United
States.

Methods: Using claims data from IBM MarketScan Commercial and
Medicare Supplemental databases between January 1, 2013, and
March 31, 2020, adults with first diagnosis of schizophrenia, > 1 OA
claim following diagnosis, and continuous benefits were identified.
To evaluate predictors of LAl initiation, a Cox proportional hazard
regression model per independent predictors and main outcome (ie,
LAl initiation) was performed.

Results: Of 3,639 patients with early-phase schizophrenia, 369 (10%)
had > 1 LAl claim(s) after>1 OA claim(s). Several factors present
prior to LAl initiation were significantly (P<.0001) predictive of

LAl initiation: greater monthly OA switches (hazard ratio [95%

Cl]: 11.39[7.01-18.51]), unsuccessful OA implementation (3.09
[2.39-3.98]), greater monthly schizophrenia-related hospitalizations
(20.83 [14.22-30.51]), and greater monthly schizophrenia-related
emergency department visits (4.13 [2.07-8.22]).

Conclusions: In this analysis of pharmacy claims records for patients
with early-phase schizophrenia, results suggest that LAls are used
less frequently in the early phase than reported in later stages.

Their initiation is often reactive to relapse or disease exacerbation,
rather than proactive as a relapse-prevention tool for early-phase
schizophrenia. These data highlight the underuse of LAls, particularly
in the early phase when they could make the most difference.
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S chizophrenia is a serious, chronic psychiatric disease
characterized by impaired perception, cognition,
emotional expression, and social interactions, with
symptoms including delusions, hallucinations, and
impaired communication and function.!? Schizophrenia
affects approximately 1% of adults in the United States and
is associated with a substantial burden of illness, being
ranked among the top 20 illnesses that contribute to the
total global burden of disease.>?

Since the 1950s, oral antipsychotic agents (OAs)
have been the mainstay therapy for patients with
schizophrenia.*> However, there has been a growing
recognition of the challenges of adherence with OAs,
along with the need for long-term maintenance treatments
to prevent relapse in schizophrenia.®’ It is estimated
that about half of individuals receiving treatment for
schizophrenia may not be taking medicines as prescribed
at any given time.® However, certainty of adherence is
very difficult in routine care, with clinician assessment for
nonadherence being only marginally superior to chance.’
In this context, there has been growing evidence of the
superiority of long-acting injectable antipsychotic agents
(LAIs) for relapse prevention'®!! and probable reduction
in premature mortality.!? This is particularly relevant for
the early phase of the illness, before several relapses have
occurred. There is a growing body of published evidence
indicating not only that relapse may undo the progress
made toward recovery and make returning to work or
school more challenging in the short term," but also that
treatment response to antipsychotic medicines may be
diminished after each relapse, as shown by lower response
rates for the treatment of the second episode (ie, relapse)
compared with the first episode.' In addition, the need for
increased doses of antipsychotic drugs after each relapse
suggests diminishing effectiveness of these medications for
these patients.!® This evidence has supported a paradigm
shift for the utilization of LAI formulations, from use in
only patients who have demonstrated nonadherence and
experienced numerous relapses to expanding use to those
who are earlier in the course of illness to prevent relapses
while there is still better functioning and greater chance
for recovery.!-1?

Despite the growing consistency of the evidence in
support of LAI formulations, the use of these agents
has remained relatively low, with most of the data being
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Clinical Points

B A dataset of mainly commercially insured patients with
schizophrenia was analyzed to evaluate the initiation of
long-acting injectable antipsychotic agents (LAls) among
young adults with first-episode schizophrenia.

B These data indicate that LAl utilization rates among
individuals with first-episode schizophrenia were lower
than those previously reported and in contrast with most
treatment recommendations.

B Qur data support previous findings that LAl use tends to
follow reactive, rather than proactive, implementation in
individuals with early-phase schizophrenia who may benefit
the most from the relapse-prevention effects of LAls.

derived from public insurance records, which generally
reflect individuals in the chronic phase instead of those
in the early phase of illness who tend to still be on private
insurance. Currently, LAIs are used by only 13%-28%
of adults receiving treatment for schizophrenia paid for
by Medicaid in the United States,?® with great geographic
variability in their use.?! Ethnographic research on the
barriers to the use of LAIs has identified factors related to
administrative obstacles, ineffective communication when
presenting these options to patients and caregivers, and
insufficient knowledge by the caregiving team about the
advantages of these formulations.?>?* Previous research
on patient-related factors associated with low utilization
rates of LAIs has focused on predictors of discharge from
inpatient hospitalization on LAI formulations, including
longer duration of illness, more previous hospitalizations,
poorer insight, and demonstrated history of nonadherence,**
as well as on premature discontinuation, with shorter time
since diagnosis and lower educational status.>>~%

Although there has been an increase in recognition of LAI
benefits earlier in the course of illness, to our knowledge,
there are no data on patient-level predictors of the initiation
of LAIs in the early phase of psychosis in a large cohort
from the United States. In this analysis, we leveraged the
IBM Watson MarketScan Commercial and Medicare
Supplemental databases, which reflect pharmacy claims from
private insurance for individuals in the United States and
provide additional information than that derived from public
insurance records to study early-phase psychosis, assess the
demographic and clinical characteristics of patients with a
new schizophrenia diagnosis who used an LAI compared
with those who did not, and examine predictors associated
with initiation of an LAL

METHODS

Study Design

In this cohort study, patients in the IBM Watson
MarketScan Commercial and Medicare Supplemental
databases aged 18-40 years with newly diagnosed
schizophrenia (International Classification of Diseases [ICD]
codes 295.0-3, 295.5-6, 295.8-9 [ICD-9] or F20.0-3, F20.5,
F20.89, F20.9 [ICD-10]) between January 1, 2013, and March

31,2020 (index date), no schizophrenia diagnosisor OA or
LAI claims in previous 12 months (to confirm patients were
newly diagnosed with schizophrenia), and at least 1 OA
claim (first OA date) after the index date were identified.
To confirm eligibility and be able to assess outcomes of
interest, patients must have had either continuous medical
and pharmacy benefits from 12 months before the index date
(<30-day gaps allowed) through the initiation of the first
LAI (LAI group) or the last date of continuous enrollment
after first OA date (non-LAI group). The IBM MarketScan
Commercial Database contains medical and pharmacy claims
data for individuals enrolled in fee-for-service, partially
capitated, and fully capitated commercial health plans.?®
In addition, the IBM MarketScan Medicare Supplemental
Database captures data for medical and pharmacy claims
for individuals enrolled in Medicare Supplemental health
plans.?8

Patients were grouped according to their LAI use. The
LAI group comprised patients who had at least 1 LAI claim
after the index date, with the date of initiation of the first
LAI on or after the first OA date. The non-LAI group
comprised patients who had no LAI claim on or after index
date. OAs included aripiprazole (Abilify, oral only), asenapine
(Saphris), brexpiprazole (Rexulti), cariprazine (Vraylar),
clozapine (Clozaril), iloperidone (Fanapt), lurasidone
(Latuda), olanzapine (Zyprexa), paliperidone (Invega, oral
only), quetiapine (Seroquel), risperidone (Risperdal, oral
only), and ziprasidone (Geodon). LAIs included aripiprazole
(Abilify Maintena, Aristada), paliperidone (Invega Sustenna,
Invega Trinza), risperidone (Risperdal Consta, Perseris), and
olanzapine (Zyprexa).

Covariates and Outcomes

Demographic and clinical characteristics are described
for patients overall and in the LAI and non-LAI groups.
Demographic characteristics were recorded as of the index
date and include patient age, age group, sex, insurance
status, region, total follow-up days, Charlson Comorbidity
Index (CCI),***® number of monthly OA switches (between
index date and first LAI [LAI group] or end of continuous
enrollment [non-LAI group]), successful implementation
of OA (treatment>90 consecutive days with <7-day
gaps),>¥2 number of treatment discontinuations (no OA
treatment for > 30 days), and monthly schizophrenia-related
hospitalization and emergency department (ED) visits
between index date and the first LAI (LAI group) or end of
continuous enrollment (non-LAI group).

Statistical Analysis

All study variables were initially examined descriptively;
continuous variables were summarized by mean, standard
deviation (SD), median, and interquartile range (IQR) unless
otherwise specified. Categorical variables were summarized
by frequency (number [n]) and proportion (%) of patients
observed in each category.

A full model and a multivariable model (determined
through stepwise selection) were used as a sensitivity
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Table 1. Selection of Study Population (Attrition Table)?

Overall
Patients in the IBM MarketScan databases between January 1, 2012, and March 31, 2020 98,416,202
Patients with a schizophrenia diagnosis between January 1, 2013, and March 31, 2020 79,509
Patients with no schizophrenia diagnosis and no LAl or OA claim during 12-month pre-index period 43,390
Patients aged 18-40 years at index date 19,762
Patients with > 1 OA claim after index date 8,751
LAl Non-LAl

Patients with > 1 LAl claim after an OA claim or with no LAl claims after index date 769 7,771

Patients with continuous (< 30-day gap) enrollment with medical and pharmacy benefits 12 months 369 3,270
before the index date to the date of initiation of first LAl or from 12 months before index date to

the last date of enrollment after first OA

4Index date was the date of the first diagnosis of schizophrenia (International Classification of Diseases [ICD] codes
295.0-3, 295.5-6, 295.8-9 [ICD-9] or F20.0-3, F20.5, F20.89, F20.9 [ICD-10]) between January 1, 2013, and March 31,

2020.

Abbreviations: LAl=long-acting injectable antipsychotic agent, OA =oral antipsychotic agent.

analysis. Time-to-event survival analysis was performed
for the entire cohort, where the event was the initiation
of the LAI Patients who did not use an LAI during the
observation period were censored at the end of follow-up. In
the full model, the independent predictors included age, sex,
insurance type, region, CCI score, number of monthly OA
switches, number of treatment discontinuations, successful
implementation of OA(s), monthly schizophrenia-related
hospitalizations, and monthly schizophrenia-related ED
visits. In the selected model, the independent predictors
included through stepwise regression were only a subset
of those included in the full model: sex, region, number of
monthly OA switches, successful implementation of OA(s),
and monthly schizophrenia-related hospitalizations and ED
visits. Both models were tested in order to cross-validate the
results. Hazard ratios (HRs) and 95% confidence intervals
were calculated.

RESULTS

0f 98,416,202 patients in the IBM MarketScan databases,
369 patients (10.1%) fit the criteria for the LAI group and
3,270 patients (89.9%) fit the criteria for the non-LAI group
(Table 1). Of the 3,639 patients included in the analysis,
54.5% were aged 18-23 years, while only 8.7% of patients
were aged 36-40 years. The mean age (SD) was 24.8 (5.71)
years, which was similar between the LAI and non-LAI
groups (23.7 [4.78] and 24.9 [5.79], respectively). Regionally,
the largest number of patients resided in the South (35.5%
LAI 42.7% non-LAlI), followed by the North central region
for the LAI group (27.1%), and the West for the non-LAI
group (19.6%) (Table 2).

Over half of total patients (54.1%) used a preferred
provider organization (PPO) for insurance, which was
reflected in both the LAI (55.8%) and non-LAI (53.9%)
groups. The second most common insurance type was a
consumer-directed health plan for the LAI group (11.9%)
and a health maintenance organization (HMO) for the non-
LAI group (13.2%; Table 2). As expected, more patients in
the non-LAI group experienced successful implementation
(treatment > 90 consecutive days with < 7-day gaps) of an OA
as first atypical antipsychotic used after diagnosis (42.5%)

compared with the LAI group (22.2%). Total follow-up days,
Charlson Comorbidity Index score, number of monthly
OA switches per patient, number of treatment gaps per
patient, and monthly hospital and emergency care rates are
presented in Table 2.

When the effects of baseline demographic and clinical
characteristics were assessed by Cox proportional hazard
regression with the full model, the predictors at baseline
of LAI initiation that were the most statistically significant
(P<.0001) were greater number of monthly OA switches
(HR [95% CIJ: 11.39 [7.0-18.5]; P<.0001); unsuccessful
OA implementation (treatment<90 consecutive days
with<7-day gaps; 3.09 [2.39-3.98]; P<.0001); higher
monthly schizophrenia-related hospitalization rate from
index date to the first LAI (LAI group) or end of continuous
enrollment (non-LAI group) (20.83 [14.22-30.51];
P<.0001); and higher monthly schizophrenia-related ED
visit rate (4.13 [2.07-8.22]; P<.0001; Figure 1). Another
significant predictor was being male (1.30 [1.01-1.68];
P=.0405; Figure 1).

After controlling for other variables (eg, age, sex,
insurance types), being from the North Central region of
the United States (1.49 [1.13-1.96]; P=.0045), being from
the Northeast (1.50 [1.13-2.00]; P=.005), or being from
location “unknown” (2.98 [1.20-7.36]; P=.0182) were
significant in reference to the South. After controlling
for other variables, HMO insurance was a predictor for
lower likelihood of LAI initiation in reference to PPO
insurance (0.65 [0.44-0.97]; P=.0367; Figure 1). The full
and selected models produced similar results (Figure 1 and
Supplementary Figure 1).

DISCUSSION

This cohort study was designed to identify predictors for
initiation of LAT treatment in patients newly diagnosed with
schizophrenia. The main findings included LAT utilization
rates that were lower than those previously reported in
patients with multiple-episode schizophrenia,?! and their
use being reactive to impending or current relapse, as
opposed to a proactively implemented treatment that could
delay relapse in schizophrenia.
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Table 2. Demographic and Clinical Characteristics for Overall Group

Overall LAl group Non-LAl group
Characteristic (N=3,639) (n=369) (n=3,270)
Female, n (%) 1,122 (30.8) 83(22.5) 1,039 (31.8)
Age,y
Mean (SD) 248 (5.71) 23.7 (4.78) 249 (5.79)
Median (IQR) 23 (5) 22 (4) 23 (6)
Age group, n (%)
18-23y 1,983 (54.5) 225 (61.0) 1,758 (53.8)
24-29y 948 (26.1) 96 (26.0) 852 (26.1)
30-35y 392(10.8) 36 (9.8) 356 (10.9)
36-40y 316 (8.7) 2(3.3) 304 (9.3)
Insurance type, n (%)
PPO 1,970 (54.1) 206 (55.8) 1,764 (53.9)
Health maintenance organization 461 (12.7) 28 (7.6) 433 (13.2)
Consumer-directed health plan 446 (12.3) 44(11.9) 402 (12.3)
Basic/major medical 282 (7.8) 30(8.1) 252(7.7)
Noncapitated PPO 236 (6.5) 26 (7.0) 210 (6.4)
Comprehensive 121 (3.3) 23(6.2) 98 (3.0)
Exclusive provider organization 48(1.3) 3(0.8) 45(1.4)
Point of service 25(0.7) 3(0.8) 22(0.7)
Unknown 50(1.4) 6(1.6) 44(1.3)
Region, n (%)
South 1,528 (42.0) 131(35.5) 1,397 (42.7)
North central 726 (20.0) 100 (27.1) 626 (19.1)
West 694 (19.1) 52(14.1) 642 (19.6)
Northeast 663 (18.2) 81(22.0) 582(17.8)
Unknown 28(0.8) 5(1.4) 23(0.7)
Total follow-up days?
Mean (SD) 702.69 (566.42)  403.23 (417.45) 736.48 (571.11)
Median (IQR) 565.00 (762.00)  294.00 (516.00) 594.50 (767.00)
Charlson Comorbidity Index score®<
Mean (SD) 0.17 (0.597) 0.14 (0.547) 0.18 (0.602)
Median (IQR) 0(0) 0(0) 0(0)
No. of monthly OA switches per patient®
Mean (SD) 0.046 (0.128) 0.11(0.285) 0.039 (0.0926)
Median (IQR) 0(0.0506) 0.017(0.111) 0(0.0457)
No. of treatment gaps per patient®
Mean (SD) 0.07 (0.07) 0.06 (0.08) 0.07 (0.07)
Median (IQR) 0.05 (0.09) 0.03(0.10) 0.05 (0.08)
Successful implementation of OAs, n 1,473 (40.5) 82(22.2) 1,391 (42.5)
Monthly hospital and emergency care rate?
Hospitalization
Mean (SD) 0.060 (0.2191) 0.214 (0.4421) 0.043 (0.1686)
Median (IQR) 0.00 (0.042) 0.052 (0.161) 0.00 (0.033)
Emergency department visit
Mean (SD) 0.023 (0.5105) 0.115 (1.5874) 0.012(0.0723)
Median (IQR) 0.00 (0.000) 0.00 (0.000) 0.00 (0.000)

aFollow up days =follow up end date—index date.

bFor preindex period.

For the Charlson Comorbidity Index, a score of 0 indicates that no comorbidities were found; a higher
score indicates a higher risk of death within 1 year of hospitalization.
dBetween the index date and the first LAI (for LAI group) or end of continuous enrollment (for non-LAI

group).

Interruption of OA treatments for>30 days.

fTreatment with an OA for > 90 consecutive days, allowing < 7-day gap between each fill.
9ICalculated from the index date to the date of initiation of first LAl (for LAl group) or the last date of

continuous enrollment (for non-LAl group).

Abbreviations: IQR=interquartile range, LAl =long-acting injectable antipsychotic agent, OA=oral
antipsychotic agent, PPO = preferred provider organization, SD = standard deviation.

These data are an important addition to the literature on
the patterns of LAT use for schizophrenia in the United States.
Unlike data from other countries with national registries,
most of the representative data in the United States have
been derived from public insurance claims, which cover only
a subset of individuals, most often those who are chronically
ill. Therefore, this work provides timely data on medication
use patterns during the initial years of treatment. This early
period is perhaps the most important decision point in the
long-term course of the illness, because with each relapse,

there may be decrements in treatment responsiveness.'*!>

Previous studies on individuals with multiple-episode
schizophrenia reported variability in the use of LAIs by
demographic factors; however, in all cases, the utilization
rates were rarely >20%,**> which contrasts with the >80%
of individuals who develop several relapses over their course
of illness.** In addition, the clinical factors that were most
predictive of LAT use in these previous studies were similar to
our results and also related to lower treatment effectiveness
and history of previous relapses. These identified predictors
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Figure 1. Effect of Demographic and Clinical Factors on Initiation of an LAl (Cox Proportional Hazard Regression—Full Model)

Male — - 1.30(1.01-1.68); P = .0405
Younger age || 1.01(0.99-1.03); P=.4811
Health maintenance organization —— 0.65 (0.44-0.97); P=.0367
Consumer-directed health plan 1.01(0.72-1.41); P= 9564
Basic/major medical 1.21 (0.82-1.79); P=.3394
Insurance Noncapitated PPO 1.09 (0.72-1.64); P= 6951
(reference: PPO) Comprehensive 1—m— 1.46 (0.93-2.29); P = .0965
Exclusive provider organization L] 0.83(0.27-2.61); P=.7527
Point of service L 1.31(0.41-4.15); P= 6488
Unknown —— 1.36 (0.60-3.06); P = .4641
North central —— 1.49 (1.13-1.96); P = .0045
Region West —— 0.88 (0.63-1.24); P= 4572
(reference: South) Northeast - 1.50 (1.13-2.0); P= .005
Unknown —— 2.98(1.20-7.36); P=.0182
Lower Charlson Comorbidity Index score? —- 1.0 (0.81-1.24); P= 9847
Greater number of monthly OA switchesP —— 11.39(7.01-18.51); P < .0001
Periods without use of antipsychotic agent treatment¢ L 2.54(0.45-14.27); P=.2894
Unsuccessful implementation of OAsd (reference: no) —— 3.09 (2.39-3.98); P <.0001
Monthly hospital and Hospitalization —— 20.83(14.22-30.51); P <0001
emergency care rate® gmergency department visit —— 4.13 (2.07-8.22); P <.0001
(I) 1 'IIO 1(I)O

Hazard Ratio (95% CI)f

@For preindex period.

bBetween the index date and the first LAI (for LAI group) or end of continuous enrollment (for non-LAl group).

“Interruption of any antipsychotic agent treatments for > 30 days.

dTreatment with an OA for > 90 consecutive days, allowing < 7-day gap between each fill.

€Calculated from index date to the date of initiation of first LAl (for LAl group) or the last date of continuous enrollment (for non-LAI group).

fThe x-axis represents a logarithmic scale. The hazard ratio evaluates the predictors of an LAl initiation at any point in time in the LAl group compared with
non-LAl group; hazard ratio greater than 1 means that independent variable was better to initiate LAl use in 1 of the groups; hazard ratio of 1 means that

there is no difference in survival between the 2 groups.

Abbreviations: Cl=confidence interval, LAl=long-acting injectable antipsychotic agent, OA =oral antipsychotic agent, PPO =preferred provider organization.

suggest that LAIs are used for a minority of individuals
and generally as a reaction to having had multiple previous
relapses, instead of as a prophylactic treatment before there
have been several relapses. Therefore, it is not surprising that
these data available for the treatment of the early phase of
the illness reflect reduced use compared with later stages of
illness, or that the predictors of LAI use are related to lack of
treatment effectiveness. Overall, these results are in contrast
to the current recommendation to consider LAI use for all
patients (including those with first-episode psychosis and
early-stage schizophrenia).*®

This study benefited from a stringent age range (18-40
years) that increased the likelihood of capturing patients with
newly diagnosed schizophrenia soon after a first episode of
psychosis. Treatment choices in this patient population can
have substantial effects on clinical outcomes as small gaps
in treatment can significantly reduce the time to relapse.’
Unlike other retrospective analyses that have used Medicare
and/or Medicaid databases and, therefore, likely capture
data for an older and/or unemployed population, the use
of a commercially insured patient population in this study
increased the likelihood of capturing younger patients (ie,
patients with newly diagnosed schizophrenia), who were
more likely to be employed and/or still on their parent’s
insurance plan.

There were several limitations in this study. As
with all retrospective database analyses, some patients,

characteristics, or services may not have been captured
because of suboptimal coding and/or chart entry. The lack
of coding for race and ethnicity in the MarketScan databases
did not allow these analyses to evaluate well-established
racial and ethnic disparities in populations of patients who
are diagnosed with first-episode psychosis.*’” In addition,
basing OA use on filled prescriptions may also have resulted
in an overestimation of use as patients may have not taken
all the provided medication before the next fill. Conversely,
the strict eligibility criteria of this study (ie, patients aged
18-40 years with>1 OA claim) that aimed to identify
comprehensive treatment histories of young patients with
newly diagnosed schizophrenia may have excluded many
patients who might have received additional treatment or
health care that were not captured in insurance claim data
provided by the MarketScan databases. Furthermore, the age
criteria of this study may have excluded even more patients; a
recent study suggests that a substantial proportion of patients
receive their first diagnosis of schizophrenia outside the age
range of 18-40 years.*® During the patient selection process,
many patients were identified to be diagnosed with newly
diagnosed schizophrenia. However, most of these patients
may have limited medical histories on the MarketScan
databases because many were not identified to have>1 OA
claim following a new diagnosis. In addition, the severity of
schizophrenia was not able to be captured in these analyses
and may have influenced the number of monthly OA
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switches. Two key flaws with stepwise regression may have
also been limitations in this study. First, stepwise regression
underestimates certain combinations of variables; because
the method adds or removes variables in a certain order,
results could include combinations of predictors that could
be determined by that order. These combinations of variables
may not represent a real-world clinical setting. Second, the
stepwise regression model is often selected out of the many
possible models by statistical software and will often fit the
data set that was analyzed much better than a new data set
because of sample variance. However, stepwise regression
methods can help to identify possible predictors.

These data suggest that despite increased awareness
and discussion around the appropriate use of LAIs for
first-episode psychosis and early-stage schizophrenia in
therapeutic guidelines,® most patients are prescribed an
LAI only after OA treatment failure and/or a substantial
number of hospitalizations or ED visits, which follows

older treatment approaches.? TAT impleméntation after
first-episode psychosis should be considered for all
patients because LAIs have been shown to increase patient
quality of life and reduce the number of relapses and
hospitalizations.!®” Further, several studies have shown that
when informed about LATs, many patients will accept and
might prefer them.?>%-41

In conclusion, in this cohort study, we add to the
findings about the patterns of LAI use for schizophrenia,
showing that in contrast with most recommendations
and previous literature, these formulations are markedly
underused in individuals who may benefit the most from
the relapse-prevention effects of LAIs, such as those with
early-phase schizophrenia. Furthermore, LAI use tends to
follow a reactive, rather than proactive, implementation.
These data indicate that, in general, LAIs are underused in
schizophrenia, particularly among patients experiencing the
early phase of illness.

Submitted: July 21, 2022; accepted December 6,

2022. Psychiatrist.com.

Supplementary material: Available at 11.

Tiihonen J, Mittendorfer-Rutz E, Majak M, et al.
Real-world effectiveness of antipsychotic

Published online: February 13, 2023.

Relevant financial relationships: Dr Rubio
has been a consultant for and has received

REFERENCES

treatments in a nationwide cohort of 29,823
patients with schizophrenia. JAMA Psychiatry.
2017;74(7):686-693.

support for attending meetings/travel from Teva 1. Kahn RS, Sommer IE, Murray RM, et al. 12. Taipale H,l\/_littendorfer—Rutz E, Algxapderson
Pharmaceuticals; has received honoraria from Schizophrenia. Nat Rev Dis Primers. K, et al. Antipsychotics and mortality in a
Lundbeck; has received grants from Alkermes and 2015;1(1):15067. nationwide cohort of 29,823 patients with
the National Institute of Mental Health (NIMH); has 2. Patel KR, Cherian J, Gohil K, et al. schizophrenia. Schizophr Res.
received royalties/licensing fees from UpToDate; Schizophrenia: overview and treatment 2018;197:274-280. )
and owns stock/stock options in Doximity. Drs options. P&T. 2014;39(9):638-645. 13. Kane JM. Treatment strategies to prevgnt
Mychaskiw, Suett, and Tian; Mr Lim; and Ms 3. GBD 2017 Disease and Injury Incidence and relapse and encourage remission. J Clin
Wang are employees and stockholders of Teva Prevalence Collaborators. Global, regional, Psychiatry. 2007;68(suppl 14):27-30.
Pharmaceuticals. Dr Kane has been a consultant and national incidence, prevalence, and years 14. TakeuchiH, Siu C, Remington G, et al. Does
for or received honoraria from Alkermes, EnVivo lived with disability for 354 diseases and relapse contribute to treatment resistance?
Pharmaceuticals (Forum), Forest (Allergan), injuries for 195 countries and territories, antipsychotic response in first- vs second-
Genentech, Intra-Cellular Therapies, Janssen, 1990-2017: a systematic analysis for the episode schizophrenia.
Johnson & Johnson, Karuna Therapeutics, Global Burden of Disease Study 2017. Lancet. Neuropsychopharmacology.
LB Pharmaceuticals, Lilly, Lundbeck, Lyndra 2018;392(10159):1789-1858. 2019/44(6):1036-1042.
Therapeutics, Merck, Neurocrine Biosciences, 4. Granger B, Albu S. The haloperidol story. Ann 15. Taipale H, Tanskanen A, Correll CU, et al. Real-
Otsuka, Pierre Fabre, Reviva Pharmaceuticals, Clin Psychiatry. 2005;17(3):137-140. world effectiveness of antipsychotic doses for
Roche, Saladax Biomedical, Sunovion, Takeda, and 5. Lopez-Mufioz F, Alamo C, Cuenca E, et al. relapse prevention in patients with first-
Teva Pharmaceuticals; has received grant support History of the discovery and clinical episode schizophrenia in Finland: a
from Janssen, Lundbeck, and Otsuka; and is a introduction of chlorpromazine. Ann Clin nationwide, register-based cohort study.
shareholder of LB Pharmaceuticals and Vanguard Psychiatry. 2005;17(3):113-135. Lancet Psychiatry. 2022;9(4):271-279.
Research Group. 6. LeuchtS, Tardy M, Komossa K, et al. 16. Kane JM, Schooler NR, Marcy P, et al. Effect of
Funding/support: Funded by Teva Branded Antipsychotic drugs versus placebo for long-acting injectable antipsychotics vs usual
Pharmaceutical Products R&D. Inc relapse prevention in schizophrenia: a care on time to first hospitalization in early-
T systematic review and meta-analysis. Lancet. phase schizophrenia: a randomized clinical
Role of the sponsor: The sponsor participated 2012;379(9831):2063-2071. trial. JAMA Psychiatry. 2020;77(12):1217-1224.
in the design and conduct of the study and 7. Osterberg L, Blaschke T. Adherence to 17. Subotnik KL, Casaus LR, Ventura J, et al. Long-
the collection, management, analysis, and medication. N Engl J Med. acting injectable risperidone for relapse
interpretation of the data and funded the 2005;353(5):487-497. prevention and control of breakthrough
preparation of the manuscript. All authors, 8. Kane JM, Kishimoto T, Correll CU. Non- symptoms after a recent first episode of
including those affiliated with the sponsor, fulfilled adherence to medication in patients with schizophrenia. A randomized clinical trial.
allauthorship criteria and participated in the psychotic disorders: epidemiology, JAMA Psychiatry. 2015;72(8):822-829.
review and approval of the manuscript and in the contributing factors and management 18. 2019-2020 Florida Best Practice
decision to submit the manuscript for publication. strategies. World Psychiatry. Psychotherapeutic Medication Guidelines for
Previous presentation: Presented at the 34th 2013;12(3):216-226. Adults. Florida Agency for Health Care
Annual Psych Congress; San Antonio, Texas; 9. LopezLV, Shaikh A, Merson J, et al. Accuracy Administration. The University of South
October 29-November 1,2021. of clinician assessments of medication status Florida. 2020. https://floridabhcenter.org/
Acknowledgments: The authors thank Seojin in the emergency setting: a comparison of adult-guidelines/2019-2020-florida-best-
Park, PharmD, an employee of Teva Branded clinician assessment of antipsychotic usage practice-psychotherapeutic-medication-
Pharmaceutical Products R&D, Inc., at the time of and plasma level determination. J Clin guidelines-for-adults/
this research, for contributions to the conduct of Psychopharmacol. 2017;37(3):310-314. 19. Lian L, Kim DD, Procyshyn RM, et al. Efficacy of
the study. Medical writing support was provided 10. Kishimoto T, Hagi K, Kurokawa S, et al. Long- long-acting injectable versus oral
by Mark Skopin, PhD, CMPP; Clare Gyorke, acting injectable versus oral antipsychotics antipsychotic drugs in early psychosis: a
PhD; and Jennifer C. Jaworski, MS, BCMAS, and for the maintenance treatment of systematic review and meta-analysis. Early
editorial support by Kelsey Hogan, MS, of Ashfield schizophrenia: a systematic review and Interv Psychiatry. 2022;16(6):589-599.
MedCommes, an Ashfield Health company, and was comparative meta-analysis of randomised, 20. Pilon D, Joshi K, Tandon N, et al. Treatment

funded by Teva Branded Pharmaceutical Products
R&D, Inc.

cohort, and pre-post studies. Lancet
Psychiatry. 2021;8(5):387-404.

patterns in Medicaid patients with
schizophrenia initiated on a first- or

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2023 Copyright Physicians Postgraduate Press, Inc.

e6 B PSYCHIATRIST.COM

J Clin Psychiatry 84:2, March/April 2023


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27189524&dopt=Abstract
https://doi.org/10.1038/nrdp.2015.67
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25210417&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30496104&dopt=Abstract
https://doi.org/10.1016/S0140-6736(18)32279-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16433054&dopt=Abstract
https://doi.org/10.1080/10401230591002048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16433053&dopt=Abstract
https://doi.org/10.1080/10401230591002002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22560607&dopt=Abstract
https://doi.org/10.1016/S0140-6736(12)60239-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16079372&dopt=Abstract
https://doi.org/10.1056/NEJMra050100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24096780&dopt=Abstract
https://doi.org/10.1002/wps.20060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28353490&dopt=Abstract
https://doi.org/10.1097/JCP.0000000000000697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33862018&dopt=Abstract
https://doi.org/10.1016/S2215-0366(21)00039-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28593216&dopt=Abstract
https://doi.org/10.1001/jamapsychiatry.2017.1322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29274734&dopt=Abstract
https://doi.org/10.1016/j.schres.2017.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18284275&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30514883&dopt=Abstract
https://doi.org/10.1038/s41386-018-0278-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35182475&dopt=Abstract
https://doi.org/10.1016/S2215-0366(22)00015-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32667636&dopt=Abstract
https://doi.org/10.1001/jamapsychiatry.2020.2076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26107752&dopt=Abstract
https://doi.org/10.1001/jamapsychiatry.2015.0270
https://floridabhcenter.org/adult-guidelines/2019-2020-florida-best-practice-psychotherapeutic-medication-guidelines-for-adults/
https://floridabhcenter.org/adult-guidelines/2019-2020-florida-best-practice-psychotherapeutic-medication-guidelines-for-adults/
https://floridabhcenter.org/adult-guidelines/2019-2020-florida-best-practice-psychotherapeutic-medication-guidelines-for-adults/
https://floridabhcenter.org/adult-guidelines/2019-2020-florida-best-practice-psychotherapeutic-medication-guidelines-for-adults/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34263540&dopt=Abstract
https://doi.org/10.1111/eip.13202

21.

22.

23.

24.

25.

26.

27.

second-generationlong-actihginjectable
versus oral antipsychotic. Patient Prefer
Adherence. 2017;11:619-629.

Bareis N, Olfson M, Wall M, et al. Variation in
psychotropic medication prescription for
adults with schizophrenia in the United States.
Psychiatr Serv. 2022;73(5):492-500.

Robinson DG, Subramaniam A, Fearis PJ, et al.
Focused ethnographic examination of barriers
to use of long-acting injectable antipsychotics.
Psychiatr Serv. 2020;71(4):337-342.

Weiden PJ, Roma RS, Velligan DI, et al. The
challenge of offering long-acting antipsychotic
therapies: a preliminary discourse analysis of
psychiatrist recommendations for injectable
therapy to patients with schizophrenia. J Clin
Psychiatry. 2015;76(6):684-690.

Sahin O$, Mursalova Z, Gadimov S, et al.
Predictors of long-acting injectable
antipsychotic prescription at discharge in
patients with schizophrenia and other
psychotic disorders. Int Clin Psychopharmacol.
2021;36(5):251-256.

Rubio JM, Taipale H, Tanskanen A, et al. Long-
term continuity of antipsychotic treatment for
schizophrenia: a nationwide study. Schizophr
Bull. 2021;47(6):1611-1620.

Gilbert JL, Nelson LA, Kriz CR, et al. Identifying
predictors of primary adherence to second
generation long-acting injectable
antipsychotics following discharge from an
acute inpatient psychiatry unit.
Psychopharmacol Bull. 2019;49(2):8-16.

Ucok A, Yagcioglu EA, Aydin M, et al. Predictors
of discontinuation and hospitalization during
long-acting injectable antipsychotic treatment

28.

29.

30.

31.

32.

33.

34,

in‘patiefts with sehizophrénia spectrum
disorder. Int Clin Psychopharmacol.
2021;36(2):89-96.

IBM Watson Health. IBM MarketScan Research
Databases for life sciences researchers.
Accessed March 8, 2022. https://www.ibm.
com/downloads/cas/OWZWJ0QO

Charlson ME, Pompei P, Ales KL, et al. A new
method of classifying prognostic comorbidity
in longitudinal studies: development and
validation. J Chronic Dis. 1987;40(5):373-383.
Quan H, Li B, Couris CM, et al. Updating and
validating the Charlson Comorbidity Index and
score for risk adjustment in hospital discharge
abstracts using data from 6 countries. AmJ
Epidemiol. 2011;173(6):676-682.

Wei'Y, Yan VKC, Kang W, et al. Association of
long-acting injectable antipsychotics and oral
antipsychotics with disease relapse, health care
use, and adverse events among people with
schizophrenia. JAMA Netw Open.
2022;5(7):e2224163.

Zichlin ML, Mu F, Leo S, et al. The impact of
antipsychotic dose reduction on clinical
outcomes and health care resource use among
medicare patients with schizophrenia. Clin
Drug Investig. 2021;41(10):853-863.

West JC, Marcus SC, Wilk J, et al. Use of depot
antipsychotic medications for medication
nonadherence in schizophrenia. Schizophr Bull.
2008;34(5):995-1001.

Robinson D, Woerner MG, Alvir JM, et al.
Predictors of relapse following response from a
first episode of schizophrenia or
schizoaffective disorder. Arch Gen Psychiatry.
1999;56(3):241-247.

35.

36.

3

3

3

4

41,

o,

[}

7.

8.

9.

0.

=

Predictors for Initiation of Atypical LAls

Keepers GA, Fochtmann LJ, Anzia JM, et dl;
(Systematic Review). The American
Psychiatric Association practice guideline
for the treatment of patients with
schizophrenia. Am J Psychiatry.
2020;177(9):868-872.

Pelayo-Teran JM, Gajardo Galén VG, de la
Ortiz-Garcia de la Foz V, et al. Rates and
predictors of relapse in first-episode non-
affective psychosis: a 3-year longitudinal
study in a specialized intervention program
(PAFIP). Eur Arch Psychiatry Clin Neurosci.
2017;267(4):315-323.

Kishimoto T, Nitta M, Borenstein M, et al.
Long-acting injectable versus oral
antipsychotics in schizophrenia: a
systematic review and meta-analysis of
mirror-image studies. J Clin Psychiatry.
2013;74(10):957-965.

He H, Liu Q, LiN, et al. Trends in the
incidence and DALYs of schizophrenia at the
global, regional and national levels: results
from the Global Burden of Disease Study
2017. Epidemiol Psychiatr Sci. 2020;29:e91.
Caroli F, Raymondet P, Izard |, et al. Opinions
of French patients with schizophrenia
regarding injectable medication. Patient
Prefer Adherence. 2011;5:165-171.

Heres S, Schmitz FS, Leucht S, et al. The
attitude of patients towards antipsychotic
depot treatment. Int Clin Psychopharmacol.
2007;22(5):275-282.

Kane JM, Correll CU. Optimizing treatment
choices to improve adherence and
outcomes in schizophrenia. J Clin Psychiatry.
2019;80(5):IN18031AH1C.

See supplementary material for this article at PSYCHIATRIST.COM.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2023 Copyright Physicians Postgraduate Press, Inc.
J Clin Psychiatry 84:2, March/April 2023

PSYCHIATRIST.COM [E e7


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28356723&dopt=Abstract
https://doi.org/10.2147/PPA.S127623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34587788&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31847736&dopt=Abstract
https://doi.org/10.1176/appi.ps.201900236
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25939027&dopt=Abstract
https://doi.org/10.4088/JCP.13m08946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34310433&dopt=Abstract
https://doi.org/10.1097/YIC.0000000000000372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34129663&dopt=Abstract
https://doi.org/10.1093/schbul/sbab063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31308578&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33512962&dopt=Abstract
https://doi.org/10.1097/YIC.0000000000000348
https://www.ibm.com/downloads/cas/OWZWJ0QO
https://www.ibm.com/downloads/cas/OWZWJ0QO
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3558716&dopt=Abstract
https://doi.org/10.1016/0021-9681(87)90171-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21330339&dopt=Abstract
https://doi.org/10.1093/aje/kwq433
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35900760&dopt=Abstract
https://doi.org/10.1001/jamanetworkopen.2022.24163
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34480726&dopt=Abstract
https://doi.org/10.1007/s40261-021-01060-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18093962&dopt=Abstract
https://doi.org/10.1093/schbul/sbm137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10078501&dopt=Abstract
https://doi.org/10.1001/archpsyc.56.3.241
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32867516&dopt=Abstract
https://doi.org/10.1176/appi.ajp.2020.177901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27796500&dopt=Abstract
https://doi.org/10.1007/s00406-016-0740-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24229745&dopt=Abstract
https://doi.org/10.4088/JCP.13r08440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31928566&dopt=Abstract
https://doi.org/10.1017/S2045796019000891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21573047&dopt=Abstract
https://doi.org/10.2147/PPA.S15337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17690596&dopt=Abstract
https://doi.org/10.1097/YIC.0b013e3280c28424
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31536686&dopt=Abstract
https://doi.org/10.4088/JCP.IN18031AH1C

THE JOURNAL OF

CLINICAL PSYCHIATRY

THE OFFICIAL JOURNAL OF THE AMERICAN SOCIETY OF CLINICAL PSYCHOPHARMACOLOGY

Supplementary Material

Article Title: Predictors for Initiation of Atypical Long-Acting Injectable Antipsychotic Agentsina
Commercial Claims Cohort of Individuals With Early-Phase Schizophrenia

Authors: Jose M. Rubio, MD; Marko A. Mychaskiw, PhD; Sangtaeck Lim, MPH; Mark Suett, MD;
Yitong Wang, MS; Marc Tian, PhD; and John M. Kane, MD

DOI Number:  10.4088/JCP.22m14604

List of Supplementary Material for the article

1. Figure 1 Effect of Demographic and Clinical Factors on Initiation of an LAl (Cox Proportional
Hazard Regression—Select Model)

Disclaimer

This Supplementary Material has been provided by the author(s) as an enhancement to the published article. It
has been approved by peerreview; however, it has undergone neither editing nor formatting by in-house editorial
staff. The material is presented in the manner supplied by the author.

© Copyright 2023 Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website. ¢ © 2023 Copyright Physicians Postgraduate Press, Inc.



Predictors for Initiation of Atypical Long-Acting Injectable Antipsychotic Agents in a Commercial Claims Cohort of

Individuals With Early-Phase Schizophrenia

Supplementary Figure 1: Effect of Demographic and Clinical Factors on Initiation of an LAl (Cox Proportional Hazard
Regression—Select Model)

Male —— 1.33 (1.04-1.70); P = 0255
North central - 1.52 (1.16-1.98); P = .0022
Region (reference: West — 4 0.84 (0.60-1.17); P = 3039
South)
Northeast —— 1.50 (1.13-1.99); P = .0047
Unknown - 3.02 (1.23-7.41); P= 0157
Greater number of monthly OA switches? —— 11.17 (6.94-17.96); P < .0001
Unsuccessful implementation of OAs® (reference: no) —— 3.12(2.42-4.02); P < .0001
Hospitalization —— 20.94 (14.37-30.50); P < .0001
Monthly hospital and
emergency care rate®
Emergency department visit _— 4.19(2.12-8.28); P < .0001
0.1 1 10 100

Hazard Ratio (95% CI)¢

aBetween the index date and the first LAI (for LAI group) or end of continuous enroliment (for non-LAI group). ®Treatment with an OA for = 90 consecutive days, allowing < 7-day gap
between each fill. °Calculated from index date to the date of initiation of first LAI (for LAI group) or the last date of continuous enrollment (for non-LAI group). “Hazard rate can only be
inferred in a probabilistic sense from the occurrence of events in a population of at-risk individuals during a follow up time interval.

The x-axis represents a logarithmic scale.

Abbreviations: Cl = confidence interval, LAl = long-acting injectable antipsychotic agent, OA = oral antipsychotic agent.
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