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Purpose: The primary objectives were to describe weight changes following initiation of
lurasidone versus other antipsychotics and estimate the risk of clinically relevant (>7%)
weight changes.

Patients and Methods: This retrospective, longitudinal comparative cohort study was
based on electronic medical records (EMRs) of United States (US) adult patients with
schizophrenia who were prescribed lurasidone or other antipsychotics as monotherapy
between 1 April 2013 and 30 June 2019.

Results: Overall, the study included 15,323 patients with a diagnosis of schizophrenia; 6.1%
of patients received lurasidone, 60.4% received antipsychotics associated with a medium-
high risk of weight gain (clozapine, olanzapine, quetiapine, risperidone, paliperidone) and
33.5% received antipsychotics with a low risk of weight gain (aripiprazole, first-generation
antipsychotics, ziprasidone). Lurasidone was associated with the smallest proportion of
patients experiencing clinically relevant weight gain and the greatest proportion of patients
with clinically relevant weight loss. The risk of clinically relevant weight gain was numeri-
cally higher with all antipsychotics versus lurasidone and was statistically significant for
olanzapine (hazard ratio [HR]=1.541; 95% confidence interval [CI]=1.121; 2.119; p=0.0078)
versus lurasidone. The likelihood of >7% weight loss was significantly greater with lurasi-
done versus all antipsychotics (p<0.05), except ziprasidone.

Conclusion: This real-world study suggests that lurasidone has a lower risk of clinically
relevant weight gain and a higher likelihood of clinically relevant weight loss than other
commonly used antipsychotics.

Keywords: retrospective studies, weight gain, real world clinical trials

Introduction

Schizophrenia is a severe and chronic mental illness.' According to current esti-
mates, schizophrenia affects more than 20 million people worldwide.? The onset of
schizophrenia is usually between late adolescence and the third decade of life and
can profoundly impair education and employment opportunities in affected
individuals.® The burden of schizophrenia is considerable and growing worldwide,
as highlighted by the Global Burden of Disease Study 2017, which showed a 38.6%
increase in the number of years lived with disability due to schizophrenia from
1990 to 2007, and a 17.2% increase from 2007 to 2017.*
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Studies have consistently reported two- to three-fold
higher mortality rates among patients with severe and
persistent mental illness, including schizophrenia, com-
pared with the general population, which translates into
a reduction in life expectancy of 10-20 years.””’
Cardiovascular disease (CVD) is a major contributor to
the premature death of patients with serious mental
disorders.™’ A recent large-scale meta-analysis investigat-
ing CVD prevalence, incidence and related mortality in
people with severe mental illness estimated that, after
adjustment for several confounders, affected individuals
have a 78% higher risk of developing CVD and an 85%
increased risk of dying from CVD than the control
population.” This meta-analysis also found that the inci-
dence of CVD was significantly increased with the use of
antipsychotics, higher body mass index (BMI) and higher
baseline prevalence of CVD.® Studies have also shown
that with
a significantly higher risk of developing metabolic syn-

individuals severe mental illness have
drome, an established predictor of CVD, than the general
population.”* Furthermore, overweight and obesity are
with

schizophrenia.”'® Besides affecting health-related quality

common conditions among patients
of life, overweight and obesity are well-established and
modifiable risk factors of CVD.’

Antipsychotics constitute the standard treatment for
patients with schizophrenia.® Originally, they were classi-
fied according to their chemical structure. First-generation
(or typical) antipsychotics classification is related to the
prevailing  sedative  or  antipsychotic  potential,
while second-generation (or atypical) antipsychotics clas-
sification is mainly related to their pharmacodynamic
properties.'’ Although the available antipsychotics appear
to have comparable efficacy with regard to symptom
improvement, their adverse effect profiles can differ
significantly.'” First-generation (or typical) antipsychotics
are mainly associated with extrapyramidal motor effects
and elevated prolactin levels, while second-generation (or
atypical) antipsychotics can induce varying degrees of
weight gain, metabolic abnormalities and sedation.®'%!%~
4 Aside from contributing to CVD, weight gain can

15,16

adversely affect quality of life and is one of the most

frequent reasons leading to treatment non-adherence or
discontinuation among patients with schizophrenia.'”'®
The reason why atypical antipsychotics are more likely
associated to weight gain and metabolic syndrome is still

not clear. Among the possible reasons, there are factors

such as genetic polymorphisms and the interaction with
neurotransmitter receptors.'®

Despite the introduction of second-generation antipsy-
chotics, the pharmaceutical management of schizophrenia
is still a clinical challenge.?* Combination therapy is often
required for patients who do not respond to the therapy.
However, adding a second antipsychotic medication might
be associated with potential risks that have not been stu-
died in prospective trials.”'

Lurasidone is a second-generation (or atypical) anti-
psychotic approved in 2010 by the US Food and Drug
Administration for the treatment of schizophrenia and
bipolar depression in adults and adolescents,” and in
2014 by the European Medicines Agency for the treatment
of schizophrenia in adults.?®> In 2020, lurasidone was the
first atypical antipsychotic to be approved in Europe for
the treatment of schizophrenia in adolescents aged 13—17
years.”* In adults, the antipsychotic efficacy and safety of
lurasidone were investigated through an extensive clinical
trial program, including 6-week, placebo- and active-con-
trolled trials, and long-term, open-label maintenance
studies.”” ?® These trials highlighted the limited impact
of lurasidone on weight and metabolic parameters. For
example, in the Phase 3 trial by Meltzer et al, 5.9% of
patients who received lurasidone (40 or 120 mg/day) had
a clinically relevant (>7%) weight increase compared with
34.4% and 7.0% of those receiving olanzapine and pla-
cebo, respectively.”” A post-hoc analysis of the pooled
data from six randomized controlled trials with lurasidone
(40-160 mg/day) showed that lurasidone was associated
with a mean change in weight of —0.4 kg at 12 months,
while the active comparators were associated with weight
increases of +2.6 kg for risperidone and +1.2 kg for
quetiapine extended release (XR).?’

However, real-world evidence of the effectiveness of
lurasidone and its impact on body weight in schizophre-
nia patients managed in routine clinical practice remains
limited. Here, we present a study based on electronic
medical records (EMRs) of patients with schizophrenia
who were prescribed antipsychotics, including lurasi-
done, between 2013 and 2019, in an ambulatory care
setting in the US (IQVIA US ambulatory database).
The study was prompted by the need for real-world
evidence of the effects of lurasidone monotherapy on
body weight in adults with schizophrenia. The primary
objectives were to 1) report on a real-world population
of adults with schizophrenia receiving antipsychotic
treatment in routine clinical practice; 2) describe changes
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in body weight during treatment with lurasidone versus
other antipsychotics; and 3) estimate the risk of clini-
cally relevant weight changes associated with lurasidone
versus other antipsychotics.

Patients and Methods

Study Design

This retrospective, longitudinal comparative cohort study
was based on EMRs of US adults with schizophrenia who
were prescribed lurasidone or other antipsychotics as
monotherapy between 1 April 2013 and 30 June 2019.
Patient data covered a period extending from
1 April 2012 to 31 August 2019 as the eligibility for the
analysis required the availability of data over at least 12
months preceding the date of the first prescription of anti-
psychotic (baseline period) and at least 2 months or up to
12 months following the date of the first antipsychotic
prescription (follow-up period).

Data Source

The data analysed in this study were extracted from the
IQVIA US Ambulatory EMR database. This database
contains approximately 68 million patient records
obtained from a network of healthcare providers, com-
prising 100,000 physicians (50% primary care practi-
tioners and 50% specialists) from approximately 800
large practices and physician networks. Records from
the IQVIA US Ambulatory EMR database have been
available since 2001 and are continuously updated. The
information collected in this EMR database includes
patient demographics, patient vital signs (blood pres-
sure, heart rate, body weight and height), CVD risk
factors (smoking and alcohol consumption), psychiatric
and medical comorbidities, results from performed
laboratory tests, allergies and vaccinations, psychiatric
diagnoses (International Classification of Diseases,
Ninth Revision, Clinical Modification [ICD-9-CM] and
ICD-10-CM), drugs prescribed with dosage information,
procedures performed and other treatments (Current
Procedural Terminology and Healthcare Common
Procedure Coding System), and medical care received.
This information is valuable for identifying possible
associations between patient characteristics and clinical
variables and diagnosis, prescribed treatments, and ther-
apeutic outcomes in the setting of real-world clinical

practice.

Patients

The study population included adult patients (aged >18
years) with schizophrenia, identified using the diagnosis
codes 295.XX (ICD-9-CM) or F20.X (ICD-10-CM).

To be eligible for this analysis, each patient was
required to meet all inclusion criteria and none of the
exclusion criteria. The inclusion criteria were: 1) diagnosis
of schizophrenia during the study period (1 April 2012 to
31 August 2019); ii) male and female patients aged >18
years at index date (ie, the date of first prescription of the
antipsychotic); iii) at least one prescription of antipsycho-
tic as monotherapy between 1 April 2013 and
30 June 2019; iv) available data for at least 12 months
before the index date (baseline period) and for at least 2
months or up to 12 months after the index date (follow-up
period); v) at least one measure of weight or BMI recorded
during the 12-month baseline period; and vi) at least one
measure of weight or BMI recorded between 1 month after
the index date and the end of the follow-up period. The
exclusion criteria were: i) prescription of more than one
antipsychotic at the index date; and ii) prescription of any
antipsychotic during the baseline period.

For analysis purposes, eligible patients were subdi-
vided into three cohorts — cohorts A, B or C — based on
the antipsychotic prescribed at the index date. Cohort
A comprised patients prescribed lurasidone; cohort B and
cohort C comprised patients prescribed treatment with
antipsychotics associated with a low- and a medium-high
risk for weight gain, respectively. Ranking of the risk of
weight gain associated with antipsychotics was based on
published evidence at the time of study design®* 2.
According to this evidence, commonly used low-risk anti-
psychotics in terms of weight gain included aripiprazole,
ziprasidone and high-potency first-generation antipsycho-
tics (haloperidol), and commonly used medium-high risk
antipsychotics included clozapine, olanzapine, quetiapine,
risperidone and paliperidone.

Study Variables and Outcomes

The variables extracted from the IQVIA US Ambulatory
EMR database included demographic characteristics (age,
sex, ethnicity and region of residence), weight, BMI and
metabolic parameters (waist circumference or BMI, blood
pressure, fasting glucose, serum triglycerides, serum high-
density lipoprotein cholesterol, serum low-density lipopro-
tein cholesterol and glycated haemoglobin). Duration of
antipsychotic exposure, defined as the time from the index
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date to the end of treatment or follow-up, was also
extracted. The presence, or absence, of comorbidities of
interest during the 12-month baseline period was also
extracted. These comorbidities were identified by their
ICD-9-CM or ICD-10-CM codes, and included major
depressive disorder, anxiety disorders, substance abuse,
arterial hypertension, hyperlipidaecmia, diabetes, hyperpro-
lactinaemia and insomnia.

Data were extracted according to the following time
periods: over 12 months before the index date for the
baseline data; and for a minimum of 2 months and
a maximum of 12 months from the index date for the
follow-up data, unless the patient was switched off lurasi-
done (cohort A) or switched to an antipsychotic or having
added a second antipsychotic belonging to a different class
of risk for weight gain (cohorts B and C). In this case, the
follow-up ended when the new antipsychotic was pre-
scribed, or all antipsychotics were stopped.

The primary objectives of the study were to 1) char-
acterise a real-world schizophrenia population, after stra-
tification by antipsychotic prescribed at index date; 2)
describe weight changes following the initiation of anti-
psychotic treatment at index date (lurasidone vs other low
or medium/high weight gain risk antipsychotics); and 3)
estimate the risk of clinically relevant weight changes
associated with lurasidone versus other low or medium/
high weight gain risk antipsychotics.

A change in weight following the initiation of antipsy-
chotic treatment was considered clinically relevant when
weight increased or decreased by at least 7% (the usual
threshold used in randomised clinical trials to define
excessive weight gain),*® or when a shift in BMI category
occurred (eg, from “overweight” to “obese” or vice versa),
based on the measure taken at index date or within 1
month before the index date. When several weight or
BMI measures were available in the follow-up period,
the lowest value was considered.

Statistical Analysis

Categorical variables were reported using percentages,
while continuous variables were summarised as mean
(standard deviation [SD]) or median (range) values. All
variables were stratified by the antipsychotic prescribed at
the index date. Differences in the variables between lur-
asidone (cohort A) and the antipsychotics of cohorts B and
C, as well as individual antipsychotics of interest (aripi-
prazole, ziprasidone and haloperidol from cohort B, and
olanzapine, quetiapine and risperidone from cohort C)

were tested using the chi-squared test and the Fisher’s
exact test. Times to clinically relevant weight and BMI
changes following antipsychotic treatment were estimated
using Kaplan—Meier curves; the univariate comparison of
lurasidone versus cohorts B or C or individual antipsycho-
tics was performed using the Log rank test with
Bonferroni adjustments. The likelihood of clinically rele-
vant changes in weight associated with antipsychotic treat-
ment and potentially confounding factors (ie, age, sex,
region of residence, ethnicity, comorbidities, index year
and weight at index date or within 1 month before the
index date) was estimated using a multivariate Cox
Proportional Hazards model. All statistical analyses were
performed using the SAS®™ software, version 9.4.

Results

Study Population

The IQVIA US EMR database analysis identified 122,464
patients with a diagnosis of schizophrenia between
April 2012 and August 2019. Among the 122,464 identi-
fied patients, 15,323 (12.5%) met all inclusion criteria and
did not have an antipsychotic prescription during the base-
line period or a prescription of more than one antipsycho-
tic at the index date. Figure 1 describes the details of the
patient selection procedure that resulted in the final sample
of 15,323 patients, who were eligible for this retrospective
analysis.

Between April 2013 and June 2019, the majority of
patients (9250/15,323; 60.4%) were prescribed an antipsy-
chotic associated with a medium-high risk of inducing
weight increase (cohort C), and 5138 patients (33.5%)
were prescribed a low-risk antipsychotic (cohort B).
Lurasidone was prescribed to a minority of patients (935/
15,323; 6.1% [cohort A]). When the antipsychotics were
analysed individually, the most frequently prescribed were
risperidone (20.4%), quetiapine (18.2%) and olanzapine
(14.1%), all three were associated with a medium-high
risk of weight gain. The mean (SD) antipsychotic exposure
duration in the group prescribed lurasidone was 70.1
(75.9) days; the mean antipsychotic exposure in cohorts
B and C was 77.2 days (83.6) and 84.6 (90.5) days,
respectively, with differences between lurasidone and the
other cohorts being statistically significant (p < 0.05).

Demographic characteristics and comorbidities of the
entire population, as well as of patients stratified accord-
ing to antipsychotics prescribed at the index date, are
summarized in Table 1. Female and male patients were
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Patients diagnosed with
schizophrenia® during study period
(1 Apr 2012 to 31 Aug 2019)

(N = 122,464)

~

v

.

Patients with =1 AP prescribed as
monotherapy during selection period
(1 April 2013 to 30 June 2019)
(n=84,870)

J

Patients included in study
(n =15,323)

-

\-

Excluded (n = 69 547)° )

Prescription of >1 AP at index date

(n =15,596)

Any AP prescribed during baseline period®
(n=7,337)

Aged <18 years at index date (n = 986)
Data not available during baselinec or
follow-up® period (n = 25,384)

No BMI or weight measure recorded during
baseline period® and between 1 month after
index date and end of follow-up period< (n =
19,775)

Switched to different AP during the first 29

days post-index date (n = 469) Y,

2|CD-9-CM diagnosis 295.XX or ICD-10-CM diagnosis F20.XX.

®Patients could be excluded for more than one reason. Excluded patients were reported in

the order in which the exclusion criteria where applied in the database

Defined as 12 months before index date.

dDefined as 22 months or up to 12 months after index date.

Figure | Patient selection process from IQVIA US electronic medical records database.
Abbreviations: AP, antipsychotic; BMI, body mass index; ICD, International Classification of Diseases; CM, Clinical Modification.
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Notes: *Low risk of weight gain antipsychotics. bMedium—':o—high risk of weight gain antipsychotics. “Univariate comparison versus lurasidone (chi-squared test and Fisher’s exact test).

equally represented in the overall population (50.8%
females, 49.2% males) and in most treatment subgroups,
except for the cohort treated with lurasidone, which
showed a significantly higher proportion of female
patients (60.4%) than cohort B (53.6%) and cohort
C (48.2%). In the entire study population, the most fre-
quently represented age group was 45—64 years, account-
ing for nearly 50% of the sample; the youngest age
subgroup (18-34 years) accounted for 18.6% of the
study population. Overall and across all subgroups, the
most frequently reported regions of residence were
Southern states (overall, 36.8%) and the majority of
patients were of white ethnicity (overall, 60.9%). During
the 12-month baseline period preceding the initiation of
antipsychotic treatment, the most common comorbidities
of interest were substance abuse (36.8%), hypertension
(36.1%) and hyperlipidaemia (34.4%). Anxiety disorders
and major depressive disorder were slightly more preva-
lent in patients prescribed lurasidone (25.2% and 18.1,
respectively) than in cohort B (20.6% and 15.5%, respec-
tively) and cohort C (21.7% and 15.8%, respectively; p <
0.05 for all lurasidone vs cohort B and C comparisons).
However, no major differences were detected overall in
the comorbidity profile across treatment cohorts and
subgroups.

Changes in Weight and BMI

Weight measures recorded at index date and during fol-
low-up for the overall population, as well as subgroups
stratified according to the antipsychotic prescribed, are
summarized in Table 2. At index date, the mean + SD
weight of the study population was 89.6 + 24.2 kg.
Patients treated with lurasidone had a higher mean weight
(94.7 £ 26.2 kg) than the overall study sample, cohort
B (91.6 £ 24.7 kg; p = 0.0013) and cohort C (87.9 =
23.5 kg: p < 0.0001), and compared with most individual
antipsychotics. Before initiating treatment, the lurasidone
cohort included a significantly greater proportion of obese
patients (BMI > 30 kg/m?) compared with other cohorts.
Mean + SD weights recorded during the follow-up period
overlapped with those of the baseline period: 89.9 +
23.9 kg for the overall population, 94.9 + 25.8 kg for
lurasidone, 91.7 + 24.4 kg for cohort B and 88.4 =+
23.3 kg for cohort C. Univariate differences between lur-
asidone and cohorts B and C were statistically significant
(p < 0.001 for both comparisons).

In the analysis of clinically relevant weight changes
(=7%) from baseline to follow-up after treatment
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Table 2 Weight Measured at Index Date and During 12-Month Follow-Up Period in the Overall Study Population and in Subgroups Stratified by Prescribed Antipsychotic
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initiation, the proportion of patients experiencing clinically
relevant weight gain was numerically smallest with lura-
sidone and numerically greatest with olanzapine
(Figure 2). Overall, 9.4% of the study population experi-
enced a clinically relevant weight gain; this proportion was
7.7% in the lurasidone cohort, 8.6% in cohort B and 10.2%
in cohort C. The proportion of patients with clinically
relevant weight loss was greatest with lurasidone
(21.8%); this proportion was 19.0% in the overall popula-
tion, 18.0% in cohort B and 18.9% in cohort
C. Aripiprazole was associated with the smallest propor-
tion of patients (17.2%) with clinically relevant weight
loss (Figure 2).

In a comparison of lurasidone with other individual
antipsychotics by Kaplan—Meier analysis, the time to first
clinically relevant weight change was significantly longer
with lurasidone only when compared with olanzapine (p =
0.0012). With regard to a >7% weight loss, the time to this
event was significantly shorter with lurasidone than aripi-
prazole (p = 0.0017), while the other comparisons did not
reach statistical significance. The analysis of clinically
relevant weight changes as defined by a shift in BMI
category provided similar results. Lurasidone-treated
patients showed a trend towards longer times to the first
shift to a higher category (worsening) and shorter times to
the first shift to a lower category (improvement) compared
with all other antipsychotics. Statistical significance was
reached for the lurasidone versus olanzapine comparison
(p = 0.0118), with lurasidone being associated with
a significantly longer time to BMI category worsening.

Tables 3 and 4 summarize the multivariate Cox propor-
tional hazards analysis of the risk of a clinically relevant
weight change during treatment with lurasidone versus
other antipsychotics, with adjustment for key demographic
and clinical characteristics. The risk of clinically relevant
weight gain was numerically greater with all antipsycho-
tics compared with lurasidone. However, statistical signif-
icance was only reached for the comparisons between
olanzapine and lurasidone (hazard ratio [HR] 1.541; 95%
CI 1.121-2.119; p = 0.0078); Table 3). The risk of clini-
cally relevant weight gain was also significantly greater for
young patients (aged 18-34 years) and for patients who
initiated treatment more recently, while the presence of
hyperlipidaemia in the baseline period and a lower weight
at index period predicted a significantly lower risk of
clinically relevant weight gain with antipsychotic treat-

ment. Lurasidone was associated with a significantly
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Figure 2 Proportion of patients showing clinically relevant changes in weight (gain or loss) during treatment with the antipsychotic prescribed at the index date.

greater likelihood of clinically relevant weight loss than
other antipsychotics, except ziprasidone (Table 4).

When clinically relevant weight changes were defined
as a shift in BMI category, risk estimates provided similar
results (see Supplementary Tables S1 and S2). Lurasidone

was associated with a lower risk of a shift to a higher BMI
category than all other antipsychotics, with statistical sig-
nificance being reached for comparisons with aripiprazole,
olanzapine and quetiapine. The likelihood of a shift to
a lower BMI category was greater with lurasidone versus
all other antipsychotics, with statistical significance being
reached for comparisons with aripiprazole. Younger age
(18-34 years) was a significant predictor of BMI
worsening.

Discussion
This retrospective analysis of schizophrenia patients from
the IQVIA US Ambulatory EMR database investigated the
issue of weight and BMI changes associated with antipsy-
chotic treatment. The main objective of this analysis was
to determine whether the minimal effect of lurasidone on
weight observed in randomised clinical trials could be
confirmed in patients managed in routine clinical practice.
The cohort of patients with schizophrenia identified
from the IQVIA database was representative of mi patients

with severe mental illness encountered in real-world clin-
ical practice in the US. More than half of the cohort were
aged between 45 and 65 years and, in line with published

evidence,>”*

substantial proportions of the population
presented with comorbidities that constitute well-estab-
lished CVD risk factors, including hypertension, hyperli-
pidaemia, and obesity. Notably, 60% of patients were
prescribed second-generation antipsychotics known to
have a medium-high risk of causing weight gain, while
lurasidone was prescribed to less than 10% of patients.
The results of the present analysis suggest that in the
complex setting of real-world management of schizophre-
nia, lurasidone is associated with less clinically relevant
weight gain and more clinically relevant weight loss than
other antipsychotics, consistent with the findings of pre-
vious clinical trials.?”**** Compared with the other anti-
psychotics, lurasidone was associated with the smallest
proportion of patients with clinically relevant weight gain
and with the greatest proportion of patients with clinically
relevant weight loss, although not all the comparison
reached statistical significance. It is worth noting that
compared to aripiprazole, the likelihood of experiencing
a clinically relevant weight loss was significantly higher
for lurasidone. However, lurasidone was not associated
with a statistically lower likelihood of clinical meaningful
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Table 3 Multivariate Cox Proportional Hazards Model Analysis
of the Risk of Clinically Relevant (27%) Weight Gain

Parameter HR (95% CI) p-value®
Antipsychotic
Lurasidone (REF)
Aripiprazole (SGA) 1.133 (0.814; 1.577) 0.4589
Ziprasidone (SGA) 1.127 (0.738; 1.721) 0.5810
Haloperidol (FGA) 1.220 (0.832; 1.789) 0.3082
Olanzapine (SGA) 1.541 (1.121; 2.119) 0.0078
Quetiapine (SGA) 0.900 (0.649; 1.248) 0.5269
Risperidone (SGA) 1.226 (0.895; 1.680) 0.2040
Duration of index 0.999 (0.999; 1.000) 0.2433
antipsychotic
Index year
2013 (REF)
2014 1.245 (0.946; 1.637) 0.1173
2015 1.456 (1.107; 1.915) 0.0072
2016 1.432 (1.074; 1.911) 0.0146
2017 1.710 (1.277; 2.291) 0.0003
2018 1.684 (1.236; 2.293) 0.0010
2019 3.401 (2.210; 5.234) <0.0001
Sex
Female (REF)
Male 1.081 (0.933; 1.253) 0.2973
Age group category, years
18-34 (REF)
3544 0.727 (0.592; 0.892) 0.0023
45-54 0.523 (0.425; 0.644) <0.0001
55-64 0.416 (0.333; 0.520) <0.0001
65-74 0.304 (0.219; 0.421) <0.0001
275 0.264 (0.164; 0.424) <0.0001
Region of residence
Northeast (REF)
Midwest 1.092 (0.884; 1.347) 0.4142
South 1.027 (0.847; 1.246) 0.7840
West 0.956 (0.759; 1.203) 0.6997
Race/ethnicity
Caucasian (REF)
African American 0.967 (0.801; 1.167) 0.7262
Asian 0.716 (0.391; 1.312) 0.2800
Hispanic 1.438 (0.893; 2.315) 0.1355
Others/unknown 1.037 (0.858; 1.254) 0.7051
Comorbidity
Major depressive disorder 1.053 (0.869; 1.276) 0.5992
Anxiety disorders 1.102 (0.928; 1.308) 0.2671
Substance abuse 1.029 (0.887; 1.193) 0.7093
Hypertension 1.013 (0.836; 1.227) 0.8947
Hyperlipidaemia 0.727 (0.594; 0.890) 0.0020
Diabetes (type | or 2) 0.963 (0.764; 1.213) 0.7470
(Continued)

Table 3 (Continued).

Parameter HR (95% CI) p-value®
Hyperprolactinaemia 1.189 (0.443; 3.192) 0.7311
Insomnia 1.037 (0.808; 1.329) 0.7766

Weigh at index date or within | 0.976 (0.973; 0.980) <0.0001

I month before index date

Notes: *Values in bold indicate parameters with significantly increased risk of
clinically relevant (27%) weight gain.

Abbreviations: Cl, confidence interval; FGA, first-generation antipsychotic; HR,
hazard ratio; REF, reference; SGA, second-generation antipsychotic.

weight gain than aripiprazole. This finding appears to be
consistent with that from a previous study showing that,
among antipsychotics, aripiprazole and lurasidone were
among the ones associated with the smallest risk of weight
gain."?

Current real-world evidence concerning lurasidone use
is very limited, and this study is, to our best knowledge,
the first to analyse a population of >15,000 patients with
a diagnosis of schizophrenia. A previous real-world ana-
lysis of weight changes associated with lurasidone treat-
65.8%

a diagnosis on the schizophrenia-spectrum or bipolar

ment included 439 patients, of whom had
disorder.'® The results of this previous real-world analysis
of the impact of lurasidone on weight were consistent with
those from clinical trials, showing that lurasidone was
associated with a mean reduction in weight of 0.77 kg
during a follow-up period of 12 months.'® The weight loss
was more substantial in patients previously treated
with second-generation antipsychotics associated with
medium-high risk of weight gain and amounted to
1.68 kg over 12 months.'” In our analysis, more than
20% of patients treated with lurasidone experienced
a clinically relevant weight loss. The proportions of
patients treated with other antipsychotics and achieving
this result were all numerically smaller than with lurasi-
done, but substantially higher than those reported in the
literature. For example, in a pooled analysis of long-term
trials with lurasidone by Meyer et al, the proportion of
patients with >7% weight loss in the lurasidone group
(18.5%) was more than twice that in the quetiapine XR
(9.1%) and risperidone (6.7%) groups.*’

Weight gain is increasingly recognised as a relevant
outcome in the management of patients with severe mental
illness, as this group presents several risk factors for
obesity and metabolic alterations, besides the use of anti-
psychotics, including inadequate medical care, sedentary
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Table 4 Multivariate Cox Proportional Hazards Model Analysis
of the Risk of Clinically Relevant (27%) Weight Loss

Parameter HR (95% CI) p-value®
Antipsychotic
Lurasidone (REF)
Aripiprazole (SGA) 0.647 (0.521; 0.802) <0.0001
Ziprasidone (SGA) 0.949 (0.741; 1.216) 0.6815
Haloperidol (FGA) 0.756 (0.593; 0.965) 0.0246
Olanzapine (SGA) 0.723 (0.585; 0.894) 0.0027
Quetiapine (SGA) 0.792 (0.649; 0.966) 0.0212
Risperidone (SGA) 0.781 (0.642; 0.951) 0.0137
Duration of index 1.001 (I; 1.001) 0.0417
antipsychotic
Index year
2013 (REF)
2014 0.930 (0.793; 1.091) 0.3732
2015 0.894 (0.756; 1.056) 0.1872
2016 0.77 (0.639; 0.927) 0.0058
2017 0.849 (0.699; 1.031) 0.0984
2018 0.932 (0.761; 1.141) 0.4955
2019 2.328 (1.626; 3.332) <0.0001
Sex
Female (REF)
Male 0.885 (0.8; 0.98) 0.0187
Age group category, years
18-34 (REF)
3544 0.977 (0.825; 1.157) 0.7885
45-54 1.051 (0.898; 1.23) 0.5318
55-64 1.045 (0.891; 1.227) 0.5866
65-74 1.136 (0.931; 1.386) 0.2086
275 1.34 (1.037; 1.733) 0.0255
Region of residence
Northeast (REF)
Midwest 1.030 (0.886; 1.197) 0.7005
South I.131 (0.989; 1.293) 0.0722
West 1.054 (0.894; 1.242) 0.5341
Race/ethnicity
Caucasian (REF)
African American 1.005 (0.886; 1.139) 0.9409
Asian 0.799 (0.505; 1.265) 0.3394
Hispanic 0.850 (0.545; 1.327) 0.4755
Others/unknown 0.865 (0.747; 1.000) 0.0500
Comorbidity
Major depressive disorder 0.984 (0.858; 1.128) 0.8151
Anxiety disorders 0.996 (0.879; 1.13) 0.9556
Substance abuse 1211 (1.093; 1.342) 0.0003
Hypertension 1.037 (0.922; 1.166) 0.5422
Hyperlipidaemia 0.928 (0.825; 1.045) 0.217
Diabetes (type | or 2) 1.13 (0.996; 1.282) 0.0576
(Continued)

Table 4 (Continued).

Parameter HR (95% CI) p-value®
Hyperprolactinaemia 0.448 (0.144; 1.393) 0.1652
Insomnia 0.966 (0.809; 1.153) 0.7009

Weigh at index date or within | 1.004 (1.002; 1.007) <0.0001

| month before index date

Notes: *Values in bold indicate parameters with significantly increased risk of
clinically relevant (27%) weight loss.

Abbreviations: Cl, confidence interval; FGA, first-generation antipsychotic; HR,
hazard ratio; REF, reference; SGA, second-generation antipsychotic.

behaviour, unhealthy eating, hyperlipidaemia and
smoking.”***® The STRIDE trial, which investigated the
impact of personalised lifestyle changes on weight and
diabetes risk in patients with severe mental illness treated
with antipsychotics, documented that weight loss is possi-
ble in these patients, and has a favourable impact on
fasting glucose levels.”® Similarly, a switch from a higher
to a lower weight gain risk antipsychotic can positively
impact body weight and CVD risk factors.*”¥*

Our comparative analysis confirms the position of lur-
asidone as an antipsychotic that is associated with a low
risk of weight gain, as well as the high risk of weight gain
associated with olanzapine previously observed in several
large systematic reviews and meta-analyses of randomised
clinical trials.'*'*?!% These studies consistently showed
that the risk of significant increase in weight was highest
with olanzapine and clozapine, followed by quetiapine,
risperidone and paliperidone.®'*?**4° At the same time,
ziprasidone, lurasidone, aripiprazole and haloperidol
(listed in a variable order in the various analyses) were
consistently ranked among the antipsychotics with a low
risk of causing weight gain.'?'**!** Most analyses in our
comparative study were consistent with this ranking of
weight gain risk associated with antipsychotics.

Previous studies have shown that clinically relevant
weight gain occurs rapidly during treatment with antipsy-
chotics, with the greatest increases taking place within the
first 6 weeks of treatment.”*"** In addition, young
patients, patients with a lower baseline BMI and patients
who are naive to antipsychotic treatment are more prone to
experiencing  weight gain  upon initiation  of
antipsychotics.***? Consistent with these observations,
our real-world analysis showed that the youngest age
group (18-34 years) had a significantly higher risk of

clinically relevant weight gain, whether defined as a >7%
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weight increase from baseline or a shift to a higher BMI
category. Given that mean antipsychotic exposure ranged
from 70 to 85 days among the cohorts of our study, the
observed weight changes occurred rapidly after antipsy-
chotic initiation, consistent with previous studies.”***!
Besides its retrospective nature, our study has several
limitations. First, the database did not contain any infor-
mation about lifestyle interventions (eg, diet and exercise)
or other measures that patients might have undertaken to
lose weight while receiving antipsychotic treatment.
Second, we did not have data on changes in lipid and
glucose metabolism that are closely related to weight
changes. Third, we assumed that patients were receiving
antipsychotics based on their prescription order observed
in the EMR database, but had no information about patient
adherence to the prescribed medications. Fourth, we had
no information about antipsychotics prescribed before the
baseline period or the proportion of patients who were
naive to antipsychotics. Fifth, we did not have information
about non-antipsychotic comedication that could influence
body weight. Sixth, the follow-up period of up to 12
months, over which weight and BMI records were
extracted from the database, was relatively long compared
to the average duration of antipsychotic exposure (maxi-
mally 3 months). Seventh, the lurasidone cohort was
approximately 5- and 10-fold smaller than cohorts B and
C, respectively, which may have affected comparisons
between cohorts; however, this problem may have been
overcome, in part, by comparisons between lurasidone and
individual antipsychotics prescribed to a similar number of
patients. Eighth, due to the non-randomized nature of this
study, the antipsychotic groups differed regarding baseline
variables, but we tried to address this by adjusting analyses
for relevant baseline differences. Ninth, the selection of
patients with sufficient recorded information on weight
and BMI might have biased the composition of the study
population towards a higher prevalence of overweight and
obese patients who needed closer monitoring of these
variables. Tenth, as in all studies with secondary use of
data, a risk of information bias derived from incomplete or
missing data may be considered. This study was limited to
patients with at least one valid weight or BMI data during
baseline and follow-up period, which might result in some
degree of selection bias; thus, results should be interpreted
in the context of this study sample. Finally, our findings
describe clinical practice in the US, which may not be
generalisable to real-life routine clinical practice settings
in other countries. Despite these limitations, we believe

that the findings from this analysis of a real-world popula-
tion of >15,000 schizophrenia patients can provide clini-
cally valuable insights to the comparative evidence
concerning antipsychotics and their impact on weight.

Conclusions

In conclusion, the results of this real-world analysis of
a large population of adult patients with schizophrenia
in the US suggest that lurasidone appears to be asso-
ciated with less weight gain and more weight loss in the
setting of routine clinical care, as previously demon-
strated in randomised clinical trials. Compared with
many other antipsychotics commonly prescribed in clin-
ical practice, lurasidone has a significantly lower risk of
causing clinically relevant weight gain and a higher
likelihood of being associated with weight loss. This
analysis also showed that the majority of patients with
schizophrenia continue to be treated with antipsychotics
known to be associated with weight gain and other
metabolic alterations, despite the increased awareness
of the importance of controlling overweight and other
risk factors for metabolic syndrome. Clinical considera-
tions other than weight control may justify clinician’s
selection of antipsychotics; further evaluation is war-
ranted to better understand the clinical rationale behind
these treatment practices, especially as meta-analyses
indicate much smaller differences between antipsycho-

tics for efficacy than adverse effect measures.'*>’

Ethics Approval and Informed
Consent

This study was conducted in compliance with all
applicable laws regarding subject privacy, including
the US  Health Portability
Accountability Act and the European General Data

Insurance and
Protection Regulation. The data used in this study
were de-identified to prevent any identification of sub-
jects and no primary collection of individual human
subject data occurred. Moreover, results were presented
in aggregate level omitted subject identification. Being
so, the study did not require written informed consent
from patients or the approval from the institutional
review board or an Ethical Committee.
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