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ABSTRACT

Introduction: Studies evaluating patient and
healthcare professional (HCP) preferences
regarding long-acting injectable (LAI) antipsy-
chotic agent attributes are lacking.
Methods: Surveys were administered to physi-
cians, nurses, and patients who had at least two
experiences with TV-46000, an investigational
subcutaneous LAI antipsychotic agent for the
treatment of schizophrenia, as part of the
SHINE study (NCT03893825). Survey topics
included preferences for route of administra-
tion, potential LAI dosing intervals (once-

weekly, twice a month, once a month [q1m],
every 2 months [q2m]), injection location, ease
of use, syringe type, needle length, and need for
reconstitution.
Results: Patients (n = 63) had a mean (SD) age
of 35.6 (9.6) years, age at diagnosis of 18 (10)
years, and were mostly male (75%). There were
49 HCPs: 24 physicians and 25 nurses. Patients
rated ‘‘a short needle’’ (68%), a ‘‘choice of [q1m
or q2m] dosing interval’’ (59%), and ‘‘injection
instead of oral tablet’’ (59%) as the most
important features. HCPs rated ‘‘single injection
to initiate treatment’’ (61%), ‘‘flexible dosing
interval’’ (84%), and ‘‘injection instead of oral
tablet’’ (59%) as the most important features.
Subcutaneous injections were rated ‘‘easy to
[receive/administer]’’ by 62% of patients and
84% of HCPs. When choosing between subcu-
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taneous injections and intramuscular injec-
tions, 65% of HCPs preferred subcutaneous
injections and 57% of patients preferred intra-
muscular injections. It was important to most
HCPs to have four dose strength options (78%),
a prefilled syringe (96%), and no need for
reconstitution (90%).
Conclusions: Patients had a range of responses,
and on some issues patient and HCP preferences
differed. Altogether, this suggests the impor-
tance of providing patients with a range of
options and the importance of patient–HCP
discussions on treatment preference for LAIs.

PLAIN LANGUAGE SUMMARY

Several medications for treating schizophrenia
are available as long-acting injections. One
advantage of these medications is that patients
do not need to take pills daily. In this study,
patients, doctors, and nurses were asked what
medication characteristics they preferred.
Question topics were similar to the following:
‘‘how often should it be taken?’’; ‘‘what method
of delivery do you prefer?’’; ‘‘where on the body
should it be injected?’’; ‘‘how easy was it to
use?’’; ‘‘what physical properties do you like?’’;
and ‘‘do preparation steps matter?’’ Patients
thought that being able to be given monthly or
every other month was one of the most
important features of an injection (59%).
Patients also liked a short needle (68%) and an
injection instead of an oral pill (59%). Doctors
and nurses responded that it was important to
have a single injection to start treatment (61%).
They also liked having options for how often
the medication was given (84%), and an injec-
tion instead of an oral pill (59%). An injection
was ‘‘easy to [get/give]’’ for most patients (62%)
and doctors and nurses (84%). Most doctors and
nurses (65%) liked giving injections under the
skin. Most patients (57%) liked injections into
the muscle. Overall, patients and doctors/nurses
agreed on most topics. There were, however, a
range of patient responses; therefore, it is
important for patients and doctors and nurses
to talk about the available treatment options.

Each individual patient may have their own
preferences.

Keywords: Antipsychotic agent; Ease of use;
Long-acting injectable; Schizophrenia

Key Summary Points

In patients with schizophrenia, long-
acting injectable antipsychotic agents
(LAIs) can improve adherence over oral
antipsychotic agents (OAs), and reduce
relapse rates, hospital admissions, and
exacerbation of psychotic symptoms, thus
increasing the opportunity for patients to
experience the full benefit of
antipsychotic agents and a potentially
substantial improvement of quality of life.

To further understand patient and
healthcare professional (HCP) preferences
for LAI characteristics, we performed a
survey of patients and HCPs focused on
these preferences.

The majority of patients preferred an
injection over oral delivery, flexible
dosing interval, and a short needle when
selecting a long-acting injectable
antipsychotic medication.

The majority of HCPs valued having
dosing options and flexibility of injection
frequency and route of administration.

Taken together, these results suggest the
importance of providing a range of
treatment options for patients and the
need for shared decision-making between
HCPs and patients.

INTRODUCTION

Successful treatment of schizophrenia includes
relapse prevention, as relapses can increase
personal suffering, family burden, treatment

2250 Adv Ther (2023) 40:2249–2264



resistance, and societal costs [1–4]. However,
treatment nonadherence and discontinuation
are reported in up to half of people with
schizophrenia [5–7]. Possible reasons for non-
adherence and discontinuation include severity
of illness, antipsychotic therapy (AP) side
effects, and poor illness insight [8], but may also
include the ease of use of the medication.

Though oral antipsychotic therapies (OAs)
can substantially improve symptoms and
patient quality of life, they must be taken daily,
which can prove challenging to patients with
schizophrenia because of insight impairment
associated with the illness. Long-acting
injectable antipsychotic therapies (LAIs) pro-
vide alternative dosing schedules from once
every 2 weeks up to once every 6 months [9–11].
LAIs can improve adherence over OAs, and
reduce relapse rates, hospital admissions, and
exacerbation of psychotic symptoms, thus
increasing the opportunity for patients to
experience the full benefit of APs and a poten-
tially substantial improvement in quality of life
[12–18].

Despite the potential benefits of LAIs, LAIs
are prescribed less often than OAs. This indi-
cates that there may be barriers to treatment
with LAIs [19, 20]. One barrier may be the lack
of confidence in and knowledge of LAI use by
psychiatrists [21–23]. Other obstacles for
patients and medical professionals to successful
LAI implementation include the need for OA
supplementation and/or loading doses, inflexi-
ble dosing regimens, and intramuscular (im)
administration required for many LAIs [24–27],
along with patient aversion to needles, a stigma
associated with LAIs, and a general lack of
understanding of their usefulness [22, 28]. In
general, patients who prefer LAIs focus on
empowerment and quality-of-life-related goals
[29]. Perhaps underlying obstacles to LAI use is
the understudied discordance between patient
and healthcare professional (HCP) goals for
treatment and expected responses to LAIs [30].

LAIs differ in their characteristics (e.g., route
of administration, dosing interval, injection
location, ease of use, syringe type, needle
length, and need for reconstitution). Patient
and HCP preferences about LAI characteristics
may influence decisions about LAI treatment.

Although studies on patient preferences for AP
treatment have been done [31, 32], data on
patient preferences about LAI characteristics are
limited [33]. Regarding dosing interval, one
study of 1402 patients who were enrolled in a
clinical trial for paliperidone palmitate [29]
found that once-monthly and once-every-3-
months dosing was preferred by 38% and 50%,
respectively.

To further understanding of patient and HCP
preferences of LAI characteristics, we performed
a survey of patients and HCPs focused on LAI
characteristic preferences. The survey included
questions probing preferences for route of
administration, dosing interval, injection loca-
tion, syringe type, needle length, need for
reconstitution, and need for a loading dose as
well as perceptions of ease of use. By narrowly
changing the perspective (i.e., from ‘‘receive’’
for patients to ‘‘administer’’ for HCPs) and
keeping the other language similar, this survey
aimed to compare group responses on these LAI
characteristics.

METHODS

Study Design

This was a cross-sectional survey of physicians,
nurses, and patients who participated in the
Safety in Humans of TV-46000 sc INjection
Evaluation (SHINE; NCT03893825) study. Dur-
ing the SHINE study, patients aged 18 years or
older with a clinical diagnosis of schizophrenia
received TV-46000 either once monthly (q1m)
or once every 2 months (q2m) (with placebo
injections in alternating months). The survey,
consent forms, and all patient-facing recruit-
ment materials were approved by a central
institutional review board (IRB), Advarra
(Pro00044509). Patients and clinical trial staff
participating in the clinical trial provided elec-
tronic informed consent before survey admin-
istration. This study was performed in
accordance with the Helsinki Declaration of
1964 and its later amendments.
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Survey Design

To address the study objectives, three surveys
(patient, physician, and nurse) were con-
structed, and covered five areas: (1) demo-
graphics or site description, (2) location and
type of injection, (3) dosing characteristics,
(4) treatment comparisons, and (5) treatment
satisfaction (Supplementary Table 1).

Three sections were identical in all survey
versions and varied lexically only by frame of
reference (e.g., ‘‘to receive an injection’’ versus
‘‘to administer an injection’’). All Likert scales
were seven points (for standardization and
adequate psychometrics) except one question
where the survey measured a trade-off captured
by the poles of the nine-point scale. No other
questions required a similar trade-off to be
made. A score of 1 corresponded to ‘‘least’’ and a
score of 7 or 9 corresponded to ‘‘most.’’ Location
and type of injection characteristic questions
focused on rating the benefit of the ability to
have a choice (or provide a choice) of location
for injection, optimum location (abdomen,
back of upper arm, or buttocks), preferred
option between im injection and subcutaneous
(sc) injection, and preference between a longer
or shorter needle. Dosing characteristic ques-
tions asked about frequency of receiving (or
administering) LAIs and rationale for that
choice, desired options when switching from
one LAI for schizophrenia to another, and most
desirable features when receiving (or adminis-
tering) an LAI for schizophrenia.

The two sections that were different in the
patient and HCP surveys were the demograph-
ics or site description section and the treatment
comparisons section. While the patient survey
inquired about patient gender, race, employ-
ment status, age, age when first diagnosed with
schizophrenia, and number of relapses in the
past 12 months, the HCP survey inquired about
the clinical trial site, who prescribes/administers
injectable treatments, the individual HCP’s role
at the site, and medical specialty (if a principal
investigator at the site). The HCP survey
inquired about individual preference regarding
whether or not it was beneficial to require a
loading dose and/or oral supplementation to
initiate treatment, the advantage of a pre-filled

syringe and/or having no need for reconstitu-
tion, and the importance of having four dose
strengths available within each treatment
interval (q1m or q2m). In the treatment com-
parisons section, the patient survey inquired
about previous LAI use and administration fre-
quency and how the clinical trial medication
compared with previous AP use. Though there is
no LAI antipsychotic agent approved for once-
weekly administration, this option was inclu-
ded since a strong preference for it would pro-
vide evidence for development of a once-weekly
medication.

Respondents

The sponsor sent a request to each site asking
for participation; sites with affirmative respon-
ses were contacted, and patients and HCPs were
recruited. All patient respondents must have
participated in the SHINE study. HCP respon-
dents could be either study physicians (i.e.,
investigators/physicians) or study nurses who
routinely administer injectable medications to
patients as part of their clinical practice. All
physicians and nurses actively participated in
clinical trial medication administration as part
of the SHINE study. There was no attempt to
pair patients with the HCP who treated them in
the study.

Procedures

The survey was administered by electronic
tablet to patients and by web application to
physicians and nurses. Surveys were adminis-
tered to physicians and nurses following a
minimum of two experiences prescribing/
administering clinical trial medication as part of
the SHINE study. Surveys were administered to
patients following a minimum of two experi-
ences receiving clinical trial medication (week 8
or week 12). Patients were assisted at the clinical
trial site by study coordinators to operate the
electronic tablets when needed. The dosing arm
was masked for this study, and the analyses
were conducted with the masking intact.
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Statistical Analysis

The study included a convenience sample with
a minimum target of 60 patients, 30 physicians,
and 30 nurses. Descriptive statistics were used to
analyze differences between patient and HCP
responses to survey questions. Confidence
intervals at the 95% level were calculated using
the normal approximation to the binomial.
Statistical procedures conducted were t tests for
continuous variables or a chi-squared test for
categorical variables for comparison of patients
surveyed after week 8 study visits versus after
week 12 study visits. A chi-squared test was used
to analyze patient and total HCP preference
between q1m and q2m. When summarizing
Likert scale responses, data tables include ‘‘pro-
portion (%) positive,’’ which is the proportion
of respondents who rated a question higher
than the mid-point on the scale.

Compliance with Ethics Guidelines

Materials including the survey, electronic
informed consent form, and all patient-facing
recruitment materials were approved by a cen-
tral IRB. All participants were aware of the
objectives of the study and that the results of
the study would be published. Patients and
clinical trial staff participating provided elec-
tronic informed consent before survey admin-
istration. Patients were only included if they
were competent to provide consent. Individu-
als’ data was protected by remaining with the
clinical site, ensuring Health Insurance Porta-
bility and Accountability Act (HIPAA) compli-
ance, and information provided to third-party
organizations did not contain identifiable
patient information and was encrypted and
stored on a password-protected secure server.

RESULTS

Respondents

This survey was a companion study to the
SHINE study, which had 336 participants in the
intent-to-treat population from 60 sites in the

USA and Bulgaria. Of the 53 clinical trial sites in
the USA participating in the SHINE study,
15 agreed to participate in the survey study, and
most of the 15 sites had at least three patients
participating in the parent study. Of the
102 patients available for participation,
63 (62%) completed the survey. All patients
received TV-46000 in the SHINE study. Com-
parisons were also made between patients who
took the survey after week 8 and those who
completed it after week 12. No significant dif-
ferences were found between these groups.
Because no differences were observed, there was
no need to stratify data.

The mean (SD) age of patient respondents
was 35.6 (9.6) years. The majority of survey
respondents were male (n = 47; 75%). The mean
(SD) age at diagnosis was 18 (10) years. Most
patients surveyed were either Black or African
American (51%) or Hispanic, Latino, Spanish
origin (35%), and 13% of patients identified as
white. Only 8% of patient respondents were
currently employed full-time or part-time.
Overall, very few patients (n = 6) had experi-
enced a relapse in the 12 months prior to taking
the survey (Table 1).

There were 49 HCPs that responded to the
survey. Of these, 24 were physicians, all of
whom served as principal investigators or sub-
investigators in the SHINE study, and 25 nurses,
all of whom served as a site nurse during the
study. Study sites that participated in this
companion study were overseen by psychiatrists
or internal or general medicine physicians.
Only 21% of physicians surveyed prescribe and
administer injectable medicines in their routine
practice. As expected, physicians were more
likely to prescribe or delegate injectable treat-
ments, whereas nurses were more likely to
administer injections than physicians (Table 2).
Twenty-three of the 25 nurses (92%) and 7 of
the 24 (29%) physicians personally adminis-
tered clinical trial medication to patients during
the SHINE study. The majority of the site staff
that completed surveys were from sites that did
not recruit patients for this survey study (n = 31
HCPs). Surveys took 15–25 min to complete,
and patients took longer than HCPs. There were
no breakoffs during survey administration
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(respondents who began the survey and failed
to complete it).

Injection Characteristics and Location
Choice

The first section of the survey inquired about
preferences for LAIs in general, including loca-
tion on the body for administering or receiving
the injection, as well as other injection charac-
teristics. Overall, 72% of patients rated having a
choice of injection site as a positive (i.e., score
C 5 on the seven-point scale), whereas 19% of
patients rated it negatively (i.e., score\4 on
the seven-point scale) (Table 3). Similarly,
82% of HCPs rated having a choice of injection
site as a positive, and only 8% rated it nega-
tively. When asked about the benefits of having
a choice for injection location, patients reported
that the two greatest benefits were ‘‘not having
to inject the same place [every time]’’ and ‘‘in-
jecting the same place every time may make the
area sensitive.’’ HCPs’ top two reported benefits
for having a choice of sites were ‘‘injecting the
same place every time may make the area sen-
sitive’’ and ‘‘having a choice.’’ As shown in Sup-
plementary Table 2, approximately half of
patients (49% [95% CI 36.7–61.3]) selected the
back of the upper arm as their preferred location
to receive an injection. Among HCPs,
63% (95% CI 49.5–76.5) selected the back of the
upper arm as their preferred location to give an
injection. Both patients and HCPs selected the
buttocks least often, 19% and 10%, respectively,
as the preferred injection site.

The survey explored the ease or difficulty of
administering or receiving an sc injection
(Supplementary Table 2). An sc injection was

Table 1 Patient demographic and baseline characteristics

Characteristic, n (%) Patients (N = 63)

Age (years)

B 30 20 (32)

31–40 20 (32)

41–50 22 (35)

[ 50 1 (2)

Sex

Male 47 (75)

Female 16 (25)

Age at schizophrenia diagnosis (years)

10–15 17 (27)

16–20 21 (33)

21–30 16 (25)

31–40 6 (10)

41–50 3 (5)

51–60 0

61–64 0

C 65 0

Race/ethnicity

Black/African American 32 (51)

Hispanic, Latino, Spanish Origin 22 (35)

White 8 (13)

Caribbean 1 (2)

Employment

Not employed for pay 10 (16)

Full-time employed 3 (5)

Part-time employed 2 (3)

Full- or part-time student 1 (2)

None of the above 47 (75)

Number of relapses in previous 12 months

0 57 (90)

1 5 (8)

2 1 (2)

Table 1 continued

Characteristic, n (%) Patients (N = 63)

Prior LAI experience

Yes 10 (16)

No 53 (84)

LAI long-acting injectable
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rated ‘‘easy to receive’’ by 62% of patients
(score C 5 on the seven-point scale), and of
those, 38% indicated it as ‘‘very easy’’ to receive
(score 7 on the seven-point scale). Only 17% of
patients rated an sc injection as being ‘‘difficult
to receive’’ (score\4 on the seven-point scale).
The majority of HCPs (84%) rated an sc injec-
tion as being ‘‘easy to administer,’’ and 43% said
they were ‘‘very easy to administer.’’ Most
patients (94%) and HCPs (80%) would choose a
short needle over a longer one.

When comparing sc and im injections,
38% of patients perceived sc injections to be
more comfortable than im injections, 27% of
patients preferred im injections, and 35% per-
ceived no difference in comfort (Supplementary
Table 2). Most HCPs (63%) perceived sc injec-
tions as more comfortable for patients than im
injections, and 8% perceived no difference.
Despite more patients perceiving sc injections
as comfortable, 57% (95% CI 45–69) of patients
reported they would choose an im injection

Table 2 HCP demographic characteristics

Characteristic, n (%) Total HCPs
(N = 49)

Physicians
(n = 24)

Nurses
(n = 25)

Role at clinical site

Site principal investigator 20 (41) 20 (83) 0

Site physician who is responsible for patients in

clinical studies

4 (8) 4 (17) 0

Study nurse who is responsible for patients in

clinical studies

25 (51) 0 25 (100)

Medical specialty of site principal investigator

Psychiatry 42 (86) 20 (83) 22 (88)

Internal medicine 4 (8) 2 (8) 2 (8)

Family medicine/general practice 1 (2) 0 1 (4)

Other 2 (4) 2 (8) 0

Clinical site setting

Dedicated research site 45 (92) 22 (92) 23 (92)

Academic institution 1 (2) 0 1 (4)

Non-academic institution/hospital 1 (2) 1 (4) 0

Clinical practice 2 (4) 1 (4) 1 (4)

Injectable treatment practices

Prescribe and personally administer treatment 8 (16) 5 (21) 3 (12)

Prescribe and delegate administration 10 (20) 10 (42) 0

Do not prescribe but personally administer treatment 22 (45) 2 (8) 20 (80)

Do not prescribe and delegate 9 (18) 7 (29) 2 (8)

Prescribe injectable treatment 18 (37) 15 (63) 3 (12)

Personally administer treatment 30 (61) 7 (29) 23 (92)

HCP healthcare professional

Adv Ther (2023) 40:2249–2264 2255



over an sc injection. The majority of HCPs
(65%) would choose to administer an sc injec-
tion over an im injection. When asked to select
their rationale for choosing, patient rationales
were similar for both injection types—they
perceived one injection type to cause less dis-
comfort than the other (44% for sc, 42% for im).
The top reason HCPs chose an sc injection was
‘‘causes less discomfort’’ (59%) and the top
reason for choosing an im injection was
‘‘easier’’ (29%).

Dosing Characteristics

The next section of the questionnaire explored
choice for LAI dosing intervals and how patients
and HCPs prefer to start a new

injectable medication or switch from one
injectable medication to another. When
choosing between injections once weekly, once
every 2 weeks, once monthly, or once every
2 months, patients reported that they would
prefer to receive an LAI every month (75%) or
every 2 months (21%) (Table 4). HCPs were
evenly split between desiring to administer an
LAI every month (49%) versus every 2 months
(47%). Few patients or HCPs would choose to
use a weekly (if available) or every-2-weeks
injection schedule.

These results were consistent with responses
to the next question: when asked if they prefer
once monthly or once every 2 months dosing if
medication effectiveness was the same in either
case, patients were significantly (p\0.05) more
likely to want q1m injections (73%), whereas

Table 3 Injection site preferences for LAIs

Question Patients
(N = 63)

Total HCPs
(N = 49)

Physicians
(n = 24)

Nurses
(n = 25)

How much did survey participants like having a choice of injection location?

Response, n (%)

7—very much like 39 (62) 22 (45) 12 (50) 10 (40)

6 3 (5) 10 (20) 5 (21) 5 (20)

5 3 (5) 8 (16) 4 (17) 4 (16)

4 6 (10) 5 (10) 2 (8) 3 (12)

3 1 (2) 2 (4) 1 (4) 1 (4)

2 2 (3) 1 (2) 0 1 (4)

1—do not like at all 9 (14) 1 (2) 0 1 (4)

Mean (SD) 5.5 (2.3) 5.8 (1.3) 6.0 (1.4) 5.5 (1.2)

% positive (score C 5) 72% 82% 88% 76%

What are the benefits of having different injection places on the body? Choose all that apply. n (%)

This gives me a choice of place for injection 24 (38) 38 (78) 19 (79) 19 (76)

Injecting the same place every time may make that area sensitive 30 (48) 39 (80) 16 (67) 23 (92)

Do not have to inject the same place every time 35 (56) 33 (67) 15 (63) 18 (72)

Ability to avoid injecting a place on the body where I don’t want to

be injected/that I don’t want to have to inject

16 (25) 26 (53) 13 (54) 13 (52)

None of the above 9 (14) 1 (2) 0 1 (4)

HCP healthcare professional, LAI long-acting injectable
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HCPs were more likely to choose the q2m
option (61%) (Supplementary Table 3). Physi-
cians were more likely than nurses to choose a

q2m injectable treatment option. When asked
about their preference for either q1m or q2m
dosing, patients most frequently selected ‘‘only

Table 4 LAI dosing characteristics

Question Patients
(N = 63)

Total HCPs
(N = 49)

Physicians
(n = 24)

Nurses
(n = 25)

Would you choose an injectable medication given once weekly, once every 2 weeks, once monthly, or once every 2 months?

n (%)

Once weekly 2 (3) 0 0 0

Once every 2 weeks 1 (2) 2 (4) 1 (4) 1 (4)

Once monthly 47 (75) 24 (49) 11 (46) 13 (52)

Once every 2 months 13 (21) 23 (47) 12 (50) 11 (44)

How important is it to have an option to receive/administer medication monthly or every 2 months, versus not having

an option?

Response, n (%)

7—very important 42 (67) 16 (33) 10 (42) 6 (24)

6 2 (3) 15 (31) 5 (21) 10 (40)

5 9 (14) 8 (16) 5 (21) 3 (12)

4 4 (6) 5 (10) 2 (8) 3 (12)

3 2 (3) 2 (4) 2 (8) 0

2 1 (2) 0 0 0

1—not at all important 3 (5) 3 (6) 0 3 (12)

Mean (SD) 6.0 (1.7) 5.5 (1.6) 5.8 (1.9) 5.3 (1.3)

% positive (score C 5) 84% 80% 83% 76%

What are the most important features of an LAI medication? Select 3. n (%)

Can be given either every month or every other

month

37 (59) 41 (84) 20 (83) 21 (84)

Is an injection rather than an oral tablet 37 (59) 29 (59) 15 (63) 14 (56)

Only need 1 injection instead of 2 to initiate

treatment

31 (49) 30 (61) 15 (63) 15 (60)

A short needle 43 (68) 9 (18) 5 (21) 4 (16)

Can be injected in the back of the arm or the

abdomen

25 (40) 17 (35) 6 (25) 11 (44)

Is injected under the skin instead of into the

muscle

18 (29) 22 (45) 11 (46) 11 (44)

HCP healthcare professional, LAI long-acting injectable
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[6 or 12] injections per year’’ and ‘‘no need for
daily medications’’. HCPs chose the same two
benefits most frequently, but HCPs also ranked
‘‘not a daily reminder of sickness’’ as a benefit
for q2m dosing. Fewer patients and HCPs chose
‘‘no need for doctor visits as often’’ as a q2m
benefit (40% and 53%, respectively) than
patients and HCPs who chose it as a benefit of
q1m dosing (54% and 67%). Overall, 84% of
patients and 80% of HCPs reported that it was
important to have a choice for dosing interval
(q1m versus q2m) (Table 4).

When asked how they would prefer to switch
from one schizophrenia treatment to another,
86% of patients and 90% of HCPs would prefer
to switch from one medication to another via a
single injection, rather than via oral supple-
mentation or a loading dose of the
injectable medication (Supplementary Table 3).
Survey participants were asked to indicate the
three most important features of an LAI for
schizophrenia (Table 4). Patients most often
selected ‘‘a short needle’’ (68%), ‘‘can be given
either every month or every other month’’
(59%), and ‘‘it is an injection rather than an oral
tablet’’ (59%). ‘‘Sc versus im injection’’ was
chosen least often as an important feature by
patients. When HCPs were asked for the three
most important features of an LAI, they selected
‘‘can be given either every month or every other
month’’ (84%), ‘‘only needing a single injection
to initiate therapy’’ (61%), and ‘‘it is an injection
rather than an oral tablet’’ (59%). ‘‘Choice of
injection site’’ was selected least often as an
important medication feature by HCPs.

Importance of Treatment Options

The majority of HCPs (78%) indicated that it
was very important (score C 5 on the seven-
point scale) to have four dosing options for an
LAI (Table 5). Only 8% of HCPs felt having four
dosing options was not important. Similarly,
90% of HCPs claimed that it was beneficial
(score C 5 on the seven-point scale) to not
require a loading dose during initiation of or
while switching schizophrenia treatment (Sup-
plementary Table 4). Only one HCP felt that
lack of loading dose was not beneficial. HCPs

favored using prefilled syringes, which 96% of
HCPs believed was an advantage for an LAI
medication for schizophrenia. Most HCPs (90%)
believed that having no reconstitution was an
advantage for an LAI medication for
schizophrenia (Table 5). A greater proportion of
physicians (96%) than nurses (84%) indicated
that having no need for reconstitution was an
advantage.

Clinical Trial Medication Versus Previous
Treatments

Of the ten patients who had previous experi-
ence with an LAI, nine received their previous
LAI once monthly, and seven indicated the
‘‘clinical trial medication had better injection
experience’’ than their previous LAI (Supple-
mentary Table 5). All patients (N = 63) were
asked whether they would choose to continue
using the investigational medicine from the
SHINE study or return to the medication that
they received before the study (oral or LAI);
90% of patients reported that they would opt to
use the clinical trial medication. Overall, 89% of
patients and 92% of HCPs responded that it was
easy to receive/administer the study medication
in its current form. Similarly, 92% of patients
and 96% of HCPs were satisfied with the clinical
trial medication.

DISCUSSION

This study examined patient and HCP prefer-
ences for LAI features, including ease of use and
treatment satisfaction, in a specific, structured,
and systematic way. It was designed as a com-
panion to the SHINE study, which evaluated the
safety and tolerability of TV-46000, currently
under investigation for the treatment of
schizophrenia. Overall, this companion study
provided insight into patient and HCP prefer-
ences and attitudes towards various character-
istics of LAI APs. This information may be useful
for educating HCPs about LAIs and for
patient–HCP discussions about LAIs as a treat-
ment option.

The majority of patients (72%) and HCPs
(82%) valued having a choice of injection
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location. Patients and HCPs had similar prefer-
ences for injection locations, with the order
from most to least popular being back of the
upper arm, the abdomen, and the buttocks. This
is consistent with other studies that compared
im injections in the deltoid and gluteal muscles
and found that patients prefer the buttocks the
least [29].

Overall, patients (84%) and HCPs (80%) felt
it was important to have the choice to receive
medication either every month or every
2 months, and of those, 67% and 33%, respec-
tively, rated it as ‘‘very important.’’ These results
support the concept of providing patients and
their HCPs with options for administration fre-
quency. When offered four different frequency
options (once weekly, once every 2 weeks, q1m,
or q2m), patients preferred q1m (75%) and
HCPs were split between q1m (49%) and q2m

(47%). When pinned between either an
injectable medication administered once
monthly or once every 2 months, even if med-
ication effectiveness was the same, patient and
HCP preferences differed. Patients (73%) would
choose once monthly, whereas HCPs (61%)
would choose once every 2 months. Interest-
ingly, previous data on patient preference for
LAI injection frequency showed a range of
preferences, with 50% preferring every
3 months, 38% preferring every month, and
9% having no preference [29]. For patients,
perceived benefits of receiving once-monthly
injections centered around timing, including
‘‘no need to go to the doctor’s office or clinic as
often,’’ ‘‘easier to manage time,’’ and ‘‘no need
to remember to take this medication daily.’’ For
HCPs, the highest perceived benefit for once-
every-2-months dosing was ‘‘no need for patient

Table 5 Importance of treatment options

Question Total HCPs (N = 49) Physicians (n = 24) Nurses (n = 25)

How important is it to have 4 dosing options within each frequency of clinical trial medication?

Response, n (%)

7—very important 15 (31) 9 (38) 6 (24)

6 15 (31) 6 (25) 9 (36)

5 8 (16) 5 (21) 3 (12)

4 7 (14) 3 (13) 4 (16)

3 4 (8) 1 (4) 3 (12)

2 0 0 0

1—not at all important 0 0 0

Mean (SD) 5.6 (1.3) 5.8 (1.3) 5.4 (1.2)

% Positive (score C 5) 78% 84% 72%

Is having a prefilled syringe an advantage for an LAI? n (%)

Yes 47 (96) 23 (96) 24 (96)

No 2 (4) 1 (4) 1 (4)

Is having ‘‘no reconstitution’’ an advantage for an LAI? n (%)

Yes 44 (90) 23 (96) 21 (84)

No 5 (10) 1 (4) 4 (16)

HCP healthcare professional, LAI long-acting injectable
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to remember to take this medication daily’’
(92%). Of note, this was also listed as the
highest perceived benefit for medication taken
once monthly (86%), suggesting that receiving
medication once monthly or once every
2 months is preferred compared with oral
medications. Interestingly, in another study
[30], among 20 treatment goals identified by
focus groups and then ranked by patients and
psychiatrists, ‘‘frequency of visits to the doctor/
hospital’’ ranked in the bottom half (15 and
16, respectively) of both group priorities. Thus,
it may be that though patients would prefer less
frequent doctor visits, once it becomes as
infrequent as once monthly, further reduction
is not prioritized by patients.

Despite 62% of patients rating ‘‘injection
under the skin but not into the muscle’’ as ‘‘easy
to receive,’’ when asked to choose sc or im
injection, 57% of patients preferred im. This
discrepancy may be because both types of
injection were perceived as easy to receive or
because patients were inexperienced with either
or both types of injection, though this is ulti-
mately unknown. In this regard, when
responding to a nine-point scale ranging from
‘‘into muscle much more comfortable’’ to ‘‘into
under skin much more comfortable’’ with ‘‘no
difference’’ between, 35% of patients chose ‘‘no
difference.’’ Though the proportion of patients
responding that sc injection was more com-
fortable (38%) was higher than the proportion
responding that im injection was more com-
fortable (27%), the group responding ‘‘no dif-
ference’’ was a substantial proportion of
patients. In addition, comparable proportions
of patients rated ‘‘it causes less discomfort’’ as
the primary rationale for favoring im or
sc injection (42% and 44%, respectively),
regardless of which they listed as their prefer-
ence. The largest difference in patient rationale
for selection of injection type was ‘‘it is faster,’’
which was chosen by 25% of patients that pre-
ferred im and 7% of patients that preferred sc.
In contrast, a study of women’s preference
between regular treatment with sc or im injec-
tions found that 79% preferred sc injections
[34]. When HCPs were asked whether they
preferred to administer an im or sc injection,
65% preferred sc over im because they felt it

causes less discomfort for the patient, and this
result aligned with previous literature [34].

Only HCPs were asked about the number of
dose strengths available. The majority of HCPs
(78%) responded that it was important to have
four dose strengths available. The rationale for
this likely centers around being able to tailor
treatment to a particular patient’s needs,
including being able to increase or decrease
doses as needed. Most HCPs (90%) felt it was
beneficial not to require oral or injectable sup-
plementation or a loading dose to initiate
treatment, which likely corresponds to a desire
to simplify treatment or challenges with
remembering to take medication faced by
patients with schizophrenia [7, 8, 35].

Limitations of this study include the lack of
caregiver data. Although the study design
included a survey for caregivers, no caregivers
could be recruited to participate. Data about
their perceptions would add valuable insight to
this analysis, as caregivers are extremely
important in maintenance of care and man-
agement of schizophrenia symptoms. This
study was a companion to the SHINE study,
which means HCPs and patients were willing to
partake in a clinical trial that involved con-
senting to injections. This may produce bias in
the HCP population for the overall acceptance
of LAIs as a treatment option and the percep-
tions around injection parameters. Addition-
ally, this was a companion to the SHINE study
in which patients received TV-46000 as an
sc LAI once monthly or once every 2 months
(with placebo injections interleaved). Therefore,
our data may not generalize to patients with
schizophrenia who have received other LAI
antipsychotic therapies with various dose
intervals. Though all 53 US sites from the SHINE
study were contacted, only 15 participated in
this survey study; however, those 15 sites
accounted for 43% of the total patients who
participated in the trial. Furthermore, the
majority of the sites were dedicated research
sites, which limits representation of patients in
real-world clinics. While the study population
does not represent the population of patients
treated with antipsychotics in the USA, it
does reflect the diversity present in the
US population.
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CONCLUSION

Insights from this companion study provide a
better understanding of HCP and patient pref-
erences regarding LAI characteristics. Of note,
patients had a range of preferences on some of
our survey questions and for some issues their
preferences differed from those of HCPs. This
highlights the importance of providing patients
with information on the range of LAI options
and obtaining their individual preferences
when considering LAI treatment. On the whole,
finding the right therapeutic regimen for
patients with schizophrenia is a highly indi-
vidualized process that should include shared
decision-making between patients and HCPs.
The information from our survey may aid in the
patient–HCP conversation.
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