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Greater 1-year and 2-year treatment continuation rates and
longer median time to discontinuation for second-genera-
tion antipsychotic (SGA) long-acting injectables (LAIs) vs
oral antipsychotics (OAPs) in Hungary were previously re-
ported. This study reports an updated comparison between
new LAls vs OAPs in Hungary. De-identified claims data
from Hungarian National Health Insurance Fund database
of schizophrenia patients who were newly initiated on SGAs
(November 01, 2016 to June 30, 2017) were retrospectively
analyzed. Primary outcomes were likelihood of all-cause
1-year and 1.5-year discontinuation of newly initiated
SGA and median time till discontinuation. Among 5400
patients, 3977 (73.6%) were OAP users and 1423 (26.4%)
were LAI users. The 1-year continuation rate were 12.7%
(risperidone)-34.1% (olanzapine) for OAPs and 26.4%
(risperidone LLAI)-78.6% (paliperidone 3-monthly [PP3M])
for LAIs. The 1.5-year continuation rates were 9.3%—29.5%
for OAPs and 24.9%-76.4% for LAls. Median (95%
CI) time to discontinuation was 52 (33-67) days (cloza-
pine)-152 (134-168) days (aripiprazole) for OAPs and 125
(64-196) days (risperidone LAI)491 (250-not reached)
days (aripiprazole LAI) for LAIs. All-cause discontinua-
tion risk was significantly higher in all OAPs vs PP3M and
aripiprazole LAI (P < .01) as well as in each LAI vs PP3M
(P < .05). Patients switching on new LAIs from another LAI
remained longer than those who switched from OAPs/no
previous treatment. Results showed the advantage of LAIs
over OAPs in terms of time to treatment discontinuation.
Moreover, new SGA LAIs (PP3M) seem to be better than
previous LAISs in terms of time to treatment discontinuation.
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Introduction

Schizophrenia, in the majority of afflicted people, is a
severe and devastating mental disorder characterized
by disruptions in the sense of self, perception, thinking,
and language.! The detrimental effects of schizophrenia
include decline of cognitive functions? and impairments
in daily activities, social functioning, and work produc-
tivity®; it also negatively impacts patients, caregivers,
and society. Although antipsychotics are the mainstay
of management of schizophrenia,* the effectiveness of
antipsychotics is strongly associated with medication
adherence.® Unfortunately, partial compliance with the
prescribed antipsychotics regimen is common in patients
with schizophrenia.!®

Usage of long-acting injectable (LAI) antipsychotics in
the real world has been reported to lead to greater med-
ication adherence compared with oral antipsychotics
(OAPs) resulting in fewer hospitalizations and lower
overall healthcare costs.”!' We have previously reported
the results of a similar analysis which analyzed data from
the Hungarian National Health Insurance Fund database
(NHIF).!? This study was conducted as part of a larger
project named ATTILA (Antipsychotic Treatment with
Injectable Long-Acting Antipsychotics in Hungary). In
this study, 1-year and 2-year treatment continuation rates
were reported to be greater for second-generation anti-
psychotic (SGA) LAIs compared with OAPs (32%—64%
vs 17%-31% and 17%-52% vs 10%—-22%, respectively).
Moreover, the median time to discontinuation was longer
for LAIs than OAPs.

Since the publication of the aforementioned study,
the treatment landscape for schizophrenia in Hungary
has changed with the introduction of new LAls such as
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long-acting aripiprazole and long-acting paliperidone
3-monthly formulation. This gave us the opportunity to
analyze the effect of change in treatment options on overall
discontinuation of antipsychotics, using a similar method-
ology as our previous study.'? The present study’s objec-
tive was to perform a full population comparison between
LAIs and oral formulations of SGAs using a follow-up
period up to 1.5 years. The analysis was performed after
receiving ethical approval from the Committee of Science
and Research Ethics of the Medical Research Council, ap-
proval number 30175-2/2018/EKU dated May 30, 2018.

Methods

Data Source

De-identified records were obtained from the longitu-
dinal, nationwide database of the Hungarian NHIF. This
database contains detailed healthcare service records for
the whole population of Hungary and is linked to the
social security number, a unique patient identifier that
enables longitudinal patient pathway analysis. The data-
base includes patient-level demographic data as well as
inpatient, outpatient, and prescription drug data.

The NHIF handles patient data based on law (Act No.
8011997 on mandatory health insurance coverage) and
data access is provided for real-world analyses (based on
Act 6312012 on the re-use of public data). Only NHIF had
direct access to patient level data; other parties could only
access the data indirectly through NHIF as per NHIF’s
data privacy regulations. Due to this regulation and the
retrospective nature of the study, patient level consent
was not required for the analysis.

Study Population

The study population was similar to our previous anal-
ysis.!? Briefly, patients who started a new treatment

during the inclusion period (November 01, 2016 to
June 30, 2017) of any SGA as monotherapy among
oral amisulpride (AMIS), oral aripiprazole monohy-
drate (ARIP), oral clozapine (CLOZ), oral olanzapine
(OLAN), oral quetiapine (QUET), oral risperidone
(RISP), oral paliperidone (PALI), risperidone
long-acting injection (RLAI), olanzapine long-acting
injection (OLAI), aripiprazole long-acting (ALAI),
paliperidone long-acting injection 1 monthly (PP1M),
and paliperidone long-acting injection 3 monthly
(PP3M) were included in the study. The date of the first
dispensation of the new antipsychotic during the inclu-
sion period was considered as the index date. At least
one documented schizophrenia diagnosis (F20.0-F20.9)
according to ICD-10 (International Classification of
Diseases, 10" Revision) at in- or out-patient care during
the two years before the index date was required for in-
clusion in the study.

Monotherapy was defined as no dispensation of any
other first- or second-generation antipsychotics in the
first 30 days after the index date (figure 1). Two exceptions
from this definition of monotherapy were allowed, as per
the dosing recommendations in the Summary of Product
Characteristics (SmPC) of RLAI"Y and PP3M.'"* These
exceptions were temporary supplementation with RISP
at the initiation of RLAI and a switch from PPIM to
PP3M. For risperidone-treated patients, the patient was
classified to the RLAI group if both therapies (RLAI
and RISP) fulfilled the classification criteria. In case
of paliperidone-treated patients, if PP1M fulfilled the
classification criteria first but a PP3M dispensation was
present later during the inclusion period, the patient was
classified to the PP3M group.

Newly initiated therapy was defined as no dispensation
of the same active ingredient and formulation (oral or
LATI) for at least six months before the index date.

Retrospective Inclusion
period period
l I
Observation

start*

01.11.2014. 01.11.2016. l 30.06.2017. 30.06.2018.
] | A R T R
i | R | | |

01.01.2015. 01.01.2016. 01.01.2018.

Maximum
observation period

Fig. 1. Study design. *At the observation start (index date): No dispensation of different antipsychotic in the following 30 days. No
dispensation of the same treatment in the 6 months preceding. At least 1 instance of F20 diagnosis in the 2 years preceding.
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Outcomes

Baseline patient characteristics of interest included age,
gender, and duration since the first diagnosis of schiz-
ophrenia. The primary outcome of this study was all-
cause l-year and 1.5-year discontinuation of the newly
initiated antipsychotic medication. We evaluated the like-
lihood of all cause-discontinuation as well as the median
time till discontinuation. The method of determining the
date of discontinuation was analogous to the methods
presented in publications of previous studies on the same
database.!>!

Patients were considered to have discontinued their
antipsychotic medication if it was not dispensed after
their estimated end date of exposure plus a grace period
of 60 days. The day of the first dispensing of an anti-
psychotic was considered as the first day of the expo-
sure to this drug. For every antipsychotic drug, including
LAIs—except for PP1M, RLAI, and PP3M—the number
of treatment days were calculated as the total amount of
the prescribed medication (mg) divided by the defined
daily dose.'® For PPIM, RLAI, and PP3M, dosage ac-
cording to the specific prescription (based on SmPCs)
was used in the calculation. The date of discontinuation
was estimated as end of treatment of last dispensation for
the given drug as explained above unless another antipsy-
chotic was prescribed earlier or during the grace period.
Patients were censored in case of death during the obser-
vation period.

Statistical Analysis

The statistical analysis was similar to our previous study.'?
Means and standard deviations for continuous variables
and counts and percentages for categorical variables
were calculated. Kaplan—Meier survival analysis was
performed to estimate the median survival times until
all-cause discontinuation and the 1- and 1.5-year survival
probabilities of the predefined monotherapy groups.
Further analysis of LAI wherein Kaplan—Meier survival
functions were stratified according to the previous treat-
ment ie whether patients had switched from another LAI
or from an OAP (or no treatment) in the previous 60 days,
were also performed. Since PP3M needs to be initiated
with PP1M, this analysis was not performed for PP3M.
Comparison of patients on LAIs who switched from oral
treatment and those who switched from another LAI
enabled us to examine the importance of long-term treat-
ment stability, and to investigate whether prior exposure
to LAI treatment may be associated with a better adher-
ence to subsequent LAIs.

Pairwise comparison of treatments was carried out
by Cox proportional hazards regression models to eval-
uate the likelihood of treatment discontinuation. Hazard
ratios (HR) and 95% confidence intervals (CI) were de-
termined. In order to increase the comparability of the
treatment arms, propensity score-based adjusted Cox

Treatment Discontinuation in Patients Using LAIs

models were also fitted, with the propensity score based
on the following parameters: gender, age at baseline,
previous comorbidities, number and length of previous
hospitalization/s in psychiatric wards, and medication
compliance. Supplementary Table S1 shows the variables
used in the calculation of the propensity score. Patients
were partitioned into five subgroups based on the pro-
pensity score quintiles.!”"® Two Cox models were used
in each comparison, and they differed only in the set of
covariates. In the first model (“raw”), the only covariate
was the administered treatment, while in the second
model (“adjusted”), gender, age, and propensity quantile
were also included as covariates. Significance level was
assessed with reference to an a priori set a level of 0.05.
All statistical tests were performed using R software (R:
A language and environment for statistical computing. R
Foundation for Statistical Computing, Vienna, Austria.
URL https://www.R-project.org/).

Results

Population Characteristics

Among the 5400 patients included in the study, 3977
(73.6%) were OAP users, and 1423 (26.4%) were LAI
users. The mean (SD) age of the patients ranged from 42.7
(13.5) years (OLAI group) to 55.9 (15.3) years (QUET
group). The proportion of younger patients (20—40 years)
varied from 19.2% (QUET and RISP groups) to 47.2%
(ALAI group). The proportion of males was lower than
females in all the groups ranging from 34.8% in the ALAI
group to 48.6% in the RLAI group. The mean duration
since the first recorded F20 diagnosis ranged from 5.1 to
7.2 years. A minimum of 64% of the patients in every
group received the first diagnosis >4 years before inclu-
sion in the study (table 1).

Outcomes

All-cause Discontinuation

We estimated 1-year and 1.5-year discontinuation using
Kaplan—Meier survival analysis. The likelihood of treat-
ment continuation for patients receiving LAIs was gen-
erally higher than for those receiving OAPs. The 1-year
continuation with OAPs ranged from 12.7% (RISP) to
34.1% (OLAN) while the analogous data for LAI ranged
from 26.4% (RLAI) to 78.6% (PP3M). Similarly, the
1.5-year survival continuation rates were between 9.3%—
29.5% for OAPs and 24.9%-76.4% for LAIs (table 2 and
Supplementary Figure S1). Supplementary Table S2 and
Supplementary Table S3 show the time to all-cause dis-
continuation of all agents and estimated median percen-
tile of time to all-cause discontinuation respectively.

We also evaluated median time to treatment discontin-
uation since initiating the new SGA. RLAI was the only
LAI whose median (95% CI) time to discontinuation (125
[64-196]) days was numerically lower than some OAPs

Page 3 of 10


http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgac013#supplementary-data
https://www.R-project.org/
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgac013#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgac013#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgac013#supplementary-data

P. Takacs et al

'sdnoi3 ay) Jo duo ur junod judried Moy 01 anp jds 9q JoU PINOI (SYIUOW gH< PUR SYIUOW g — 9) sdnoid om) oy 1,

“UOISN]OUT 210J9q SYIUOW 8f< SM dSBQRIBP A1) Ul PALINOOO SISOUSLIP JSI1J 9JUIS UL ],

"UOoISN[OUI 210Joq SYIUOW 8> INQ SYIUOW g< SBM ISEQRIBP dY) Ul PAIINIO0 SISOUSRIP )$11J dOUIS QW ] ,

“UOISN[OUI A10Joq SYIUOUL § UIYIM SBM dSBQRIEP AU} UI PALINOJ0 SISOUTLIP JSIL d0UIS W] o

"9[qe[IeAR J0U

219M 70T 210J2q BIR(] "PAPI0I2I 10U SI SISOUTLIP ISI1 Y} JO I8P oY) S TOAD SISOUTLIP ISIL A} UBOW AJLIBSSIIU 10U S0P aseqeiep oy} ur 2ouereadde sisouSerp 1siyy 9ouls oW I,
‘syuaned (1> y3m sdnoid 103 d[qe[reAe vjep ayew jou sa0p (JTHN) Iopoy

BIEP O] SB YUur[q }JI[ 21 s1jowrered dwog "UONBIAS(] plepurl§ ‘(S ‘uonodafur Sunoe-guo suopriadsiy Ty Y duopLiadsiy e1o JSTY ‘ourdenenb [eio ‘1aN0 Ayruow ¢ uon
-03(ur Sunoe-3uof suopuradifed ‘Nedd (ATyruowr | uonoslur unoe-guoy suoprddifed ‘N 1dd Quopriadifed [e1o ‘TTV( ourdezue[o [e10 ‘N 1O ‘uonosafur Sunoe-guof surdezueo
IVTO ‘puny doueinsu] yjeay [euoneN JIHN urdezop [eio ‘zQT1) 9rozeididire [eio qryv opudmsiue [e1o ‘SIAY ‘uonddfur Sunoe-guoj ojozeididure 1y 1V 270N

(89) 6t (68)9¢s  (8L) #8C (69) SL (0L) 29 (69) 8Ly (£8)9¢1 W) vLs  (bL)Lg9  (98) S8F (SL) LOS (¥L) 881 (%) u p'syruow gy <

(Te) o£T (S1) 16 91) 09 (19).£€  (09) LT (12) v¥1 (L1)sLT (T 661 (00 OLI (1D +9 (02) 6¢€1 (61) 05 (%) u,'syuow gy — 9
- - ($) oz - - (oD oL - (€1 oz1 (9) s (0 cl ($) ¢¢ L1 (%) u g'sypuowr 9 >
L8°9¢ 01°9¢C 01°z¢ YL ¥eE 6°S¢€ 16°S¢€ 6L°6C 8T'LE 60°€€ £6'9¢C 1€°C¢ 6¢°t¢ as
€8'99 20708 98°pL LY +9 1$°L9 97°99 08°LL 19°19 06°0L 65°18 60°CL 6CCL UBIA
xwﬂmocwm_@ ooﬁ«w QE_,H
S 11 ) 1€ (9) €T - - (179 1 - (T2) 861 (01) 28 (F1) 9L 9 (11) 8¢ -0L
(81 €1 QD +11 (61) 69 €D 1 (€D zr (02) 6¢€1 (81) 6¢ o +81 (LD oI (12 L11 (S1) 66 (T 9¢ 69— 09
(T 91 ) 161 (92) 6 (61) 1T (S9X3! (81) Czl (00) € 0081 (10181 (T ca (00) 8¢1 (€2) 6S 65— 0S
(17) 51 (S ¥S1 (81) L9 ($2) LT (T2 0t (12) ¢v1 (LD v Lvst (o) L81 (61) +01 (€2) 51 (17) €5 6v —0F
(81) €1 (To) LeT (19 9L (02) T (s¢) 1¢ (11 6L (02) €€ €perr (60191 (81) 101 (0 Lp1 9D 1% 6¢ —0¢
- 9) o (01) s¢ (61) 12 @11 (8) S (01 L1 (9) 85 (11) 96 (9) 9¢ (€116 9) ST 6C—0C
(9,) u ‘sdnoi3 o3e £q uonemndod
7°€9 Jmuadrad
-8°0v 65 — 8¢ 09-8¢  STES—I¢E €6 — ¢ L9—1¥ LS —9¢ 89 — ¢¥ 09— L€ €9-6§  SLS—9¢  T9-S0OF wSL-wST
€S 8P 0S S 1P 8% S¢S Ly LS 8y €S Sy (43 UBIPIIA
S6¥1 9L°TI 96°¢1 0S¢l LOET 95°L1 89°¢T 1¢°L1 €SI YTSI 61 6611 as
€8IS ¥9°8% 9L'8Y €LTY YT ey 0¥S 69°9% 06'SS 79°8% ¥8°1S 9% S9°'IS UBI\
(s1e0K) QuIfeseq B ATy
(6¥) s¢ (Lv) st (SH) ¥91 (Ly) 18 (s¢) 1¢ (1+) ¥8¢ (rh) 1L Vo) 1ze Uy or  (9%) 8sT (6€) s9¢ (ov) €01 (%) u “ore]N
L LT9 ¥9¢ 801 68 769 €91 €68 798 19§ 6L9 SsT (u) wonendod fejo,
Iv1d WNEdd WIdd V10 V1V dsrd I'Tvd 1400 NV10 ZOT1D dIav SINV

SOTISLIo)ORIRY) UI[dsky °[ el

Page 4 of 10



Treatment Discontinuation in Patients Using LAIs

Table 2. Proportion of Patients Continuing Newly Initiated Antipsychotic During the Follow-up Period

Treatment PP3M  ALAI OLAI PPIM RLAI OLAN PALI ARIP QUET CLOZ RISP
Observation time

elapsed (days)® n=627 n=89 n=108 n=364 n=72 n=862 n=163 n=679 n=893 n=561 n=0692
181 0.90 0.67 0.57 0.57 0.39 0.45 0.44 0.43 0.34 0.28 0.21
361 0.79 0.56 0.46 0.40 0.26 0.34 0.31 0.29 0.23 0.16 0.13
541 0.76 0.49 0.43 0.36 0.25 0.30 0.27 0.23 0.19 0.13 0.09

Note: ALAL, aripiprazole long-acting injection; ARIP, oral aripiprazole; CLOZ, oral clozapine; OLAI, olanzapine long-acting injection;
OLAN, oral olanzapine; PALI, oral paliperidone; PP1M, paliperidone long-acting injection 1 monthly; PP3M, paliperidone long-acting
injection 3 monthly; QUET, oral quetiapine; RISP, oral risperidone; RLAI, risperidone long-acting injection. Estimates for the propor-

tion of the patients on the initially assigned medication at each time point are based on the non-parametric Kaplan—Meier approach.
aTime elapsed from the initiation of new treatment during the follow-up period.

Table 3. Median Time in Days Elapsed to All-cause
Discontinuation Since the Start of Treatment

treatments using unadjusted (“raw”) and adjusted pair-
wise Cox proportional hazards regression analyses
(table 4). Based on the unadjusted analyses, the risk of

Lower 25th Upper 25th all-cause discontinuation was significantly higher for all

Group percentile Median percentile the OAPs when compared with PP1M, OLAI, PP3M,
and ALAI (P < .01 for all). Compared to RLAI, the risk

%JS%Z i; gé gg of treatment discontinuation was significantly higher
AMIS 75 90 110 (HR = 1.62, 95% CI 1.23-2.14) (P < .01 for all). In the
PALI 89 116 211 adjusted analysis, the risk of all-cause discontinuation was
RLAI 64 125 196 significantly higher in all the OAPs when compared with
glﬁﬁy gg gé igé PP3M and ALAI (P < .01 for all). Compared to PP1M,
PPIM 202 236 303 the risk of discontinuation was significantly higher for all
OLAI 168 289 Not reached the OAPs except OLAN and PALI. Similarly, the risk of
ALAI 250 491 Not reached  discontinuation was not significantly different between
PP3M Not reached Not reached*Not reached  QLAI and PALI. The risk of discontinuation with RLAI

Note: ALALI, aripiprazole long-acting injection; AMIS, oral
amisulpride; ARIP, oral aripiprazole; CLOZ, oral clozapine;
OLALI, olanzapine long-acting injection; OLAN, oral olanzapine;
PALI, oral paliperidone; PP1M, paliperidone long-acting in-
jection 1 monthly; PP3M, paliperidone long-acting injection

3 monthly; QUET, oral quetiapine; RISP, oral risperidone; RLAI,
risperidone long-acting injection.

Median time to all-cause discontinuation is based on the non-
parametric Kaplan Meier approach.

“More than 50% of patients stayed on the treatment within the
observation period (1.5 years).

such as OLAN (151 [130-172]) days and ARIP (152 [134—
168]) days. The median (95% CI) time to discontinuation
varied in the oral group from 52 (33-67) days (CLOZ) to
152 (134-168) days (ARIP). The median (95% CI) time to
discontinuation of LAIs ranged from 125 (64-196) days
(RLAI) to 491 (250-not reached) days (ALAI). The dis-
continuation rate did not reach 50% during the observa-
tion period for patients on PP3M (table 3).

Pairwise Comparisons for the Risk of All-cause
Discontinuation

As this study focused on the treatment discontinuation
of LAIs, each LAI was compared with all the other

was significantly lower than with RISP (P <.001; table 4).

Based on unadjusted analyses, all LAIs had a significantly
higher risk of discontinuation than PP3M (P < .001). ALAI
had a significantly lower risk of discontinuation than PP1M
and RLAI (P < .05 for all), while PP1M and OLAI had a sig-
nificantly lower risk of discontinuation than RLAI (P < .01 for
all). In the adjusted analysis, all LAIs had a significantly higher
risk of discontinuation than PP3M (P < .05), while ALAI had
a significantly lower risk of discontinuation than all the LAIs
except PP3M (P < .05 for all). PP1M had a significantly lower
risk of discontinuation than RLAI (P < .001; table 4).

Impact of Prior Treatment on Treatment
Discontinuation With LAIs

Patients who switched from a prior LAI treatment to
PPIM achieved a significantly longer time on treatment
than patients who either switched from oral treatment or
from no previous treatment. Among these patients, the
proportion of patients who discontinued treatment during
the study was <50%, hence, the median time could not be
calculated during the follow-up period (table 5). Rates of
1-year continuation in the various PP1M subgroups were
35.0% in the non-previous LAI treated group, 39.8% in
the total group, and 56.8% in the previous LAI treated
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group, while 1.5-year continuation rates were 31.4%,
35.9%, and 51.6%, respectively (figure 2).

RLALI users who switched from a prior LAI treatment
achieved longer time on treatment than patients who
switched from oral or no previous treatment. On the other

Table 5. Estimates of Median Time and Lower and Upper
Quartiles of Days Elapsed to Treatment Discontinuation in
Different Treatment Groups as a Function of Prior Treatment

Treatment 25th 75th
Arm Patient Group  Percentile Median  Percentile
RLAI (n No previous 31 121 301

> 62) LAT®

OLAI (n No previous 91 301 Not
> 98) LAI reached
PPIM No previous 61 211 Not
(n = 283) LAI reached
RLAI Total® 31 151 391
(n=172)

OLAI Total 91 301 Not
(n=108) reached
PPIM Total 91 241 Not
(n=364) reached
RLAI Previous LAI* 91 Not Not
(n<10) treatment reached reached
OLAI Previous LAI 61 61 Not
(n<10) treatment reached
PPIM Previous LAI 211 Not Not
(n=281) treatment reached reached

Note: LAI, long-acting injection; OLAI, olanzapine long-acting
injection; PP1M, paliperidone long-acting injection 1 monthly;
RLALI, risperidone long-acting injection.

aNo previous LAI means the patient were not treated within

60 days with any other available LAI treatment before starting to
the respective arm.

"Total means all patients were considered in the respective arm,
independently from their previous treatment.

‘Previous LAI treatment means the patient was treated within

60 days with any other available LAI treatment before starting to
the respective arm.

1

o
™

o
3]

PP1M - NO previous LAl

Survival probability. P(X>x)
2

o
o

Treatment Discontinuation in Patients Using LAIs

hand, OLAI users who switched from oral treatment or
no previous treatment achieved longer time on treat-
ment than patients who switched from prior LAI treat-
ment. However, since the sample size of patients in the
RLAI and OLAI groups who had prior LAI treatment
was small, these results cannot be considered as robust
estimates (table 5). The median time to discontinuation
in patients without prior LAI treatment was 121 days
and 301 days for those on RLAI and OLAI, respectively.
The estimate for patients on OLAI who switched from
another LAI was 61 days. Among patients who switched
from another LAI to RLAI, the proportion of patients
who discontinued treatment during the study was <50%,
hence, the median time could not be calculated during the
follow-up period (table 5).

Discussion

The current study is an update of a previous analysis!?
wherein claims data of Hungarian patients with schizo-
phrenia were assessed till 2015. However, as new LAIs
such as ALAI and PP3M were launched in Hungary since
the previous analysis, we included the new LAIs in the
current analysis on antipsychotic treatment discontinua-
tion after usage for 1 and 1.5 years. Overall, in the current
study, patients on LAIs were more likely to continue their
treatment after 1 and 1.5 years than patients on OAPs, al-
though in the RLAI vs AMIS, RLAI vs OLAN, RLAI vs
PALI, RLAI vs QUET comparisons LAI treatment arms
did not show statistical significance.

The 1-year continuation rate in the current study
(12.7%-34.1% for OAPs and 26.4%-78.6% for LAIs)
was similar to our previous analysis (17%-31% for
OAPs and 32%-64% for LAls),'? although introduction
of ALAI and PP3M in the current study increased the
upper limit of the 1-year continuation rate. The median
time to discontinuation in both studies was greater for
LAIs than for OAPs. In pairwise comparisons to assess

PP1M - previous LAl

PP1M - total

241 301 361 421
Days

Fig. 2. Kaplan—Meier survival of PP1M treated subgroups with 60 days grace period. LAI, Long Acting Injectable; PP1M, paliperidone

long-acting injection 1 monthly.
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the likelihood of treatment discontinuation, we observed
that OAPs have a higher risk of treatment discontinua-
tion compared with LAIs in both studies. However, in-
dividual pairwise comparisons showed some differences.
For instance, the adjusted risk of treatment discontin-
uation with PPIM was significantly lower compared
with all OAPs in the previous study, but not in the cur-
rent study. These differences could have occurred since
patients in the previous study did not have the option of
discontinuing PP1M and initiating another treatment,
whereas patients in the current study had the option of
initiating PP3M; as well as due to the varying patient in-
clusion periods. PPM3 discontinuation rate was observed
to be lower as compared to all other LAIs in this study.
LAIs with less frequent dosing may be more convenient
for patients for various reasons, eg having less frequent
pain associated with the injections; for those having dif-
ficulty remembering taking their medication or facing
issues with transportation or access to healthcare serv-
ices. Also, fewer injections are associated with less social
stigma as reported in various real-world studies.”

The results of the current study are consistent with pre-
vious reports from multiple countries and health systems.
Bitter et al'® analyzed NHIF data from 2006 to 2008 and
reported a greater median time to discontinuation as well
as lower risk of treatment discontinuation with RLAIL
Greene et al” analyzed Medicaid data and reported that
the discontinuation rate was lower among patients on
LAIs than OAPs (63.2% vs 72.0%; P < .001). Another
study using Medicaid data reported patients on SGA
LAIs to be more adherent than those on OAPs to their
prescribed index medication after a year of follow-up
(27.2% vs 24.6%; P < .05)." Previous researchers have
also reported the greater risk of antipsychotic treatment
discontinuation among patients on OAPs. Greene et al’
reported a 20% greater risk of antipsychotic discontinua-
tion among OAP users (HR = 1.20, 95% CI 1.13-1.28; P
<.001) while Verdoux et al*® compared propensity score-
matched French patients with schizophrenia who were
initiated on LAIs or OAPs and reported greater treatment
discontinuation among OAP users (69%) vs LAI users
(57%) (adjusted relative risk = 1.6, 95% CI 1.23-2.07).

Similar to our previous study,'> we observed a dif-
ference in time to discontinuation between the PP1M-
treated group where patients were switched from one LAI
to another and the group where patients were switched to
an LAI from oral or no treatment. The time to discon-
tinuation was longer in patients on PP1M who switched
from previous LAI treatment compared to oral/no treat-
ment to LAI switchers. Although differences were also
observed in patients treated with RLAI and OLAI, the
results are not reliable since only a few patients had
prior LAI treatment in these groups. The better outcome
observed among LAI-LAI switchers could be attributed
to the patients’ preference for their current drug formu-
lation, as patients have reported that they would prefer
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continuing with their current formulation.?! We could not
complete the evaluation of this outcome among patients
on PP3M since PP1M needs to be used prior to PPM3.
Previous European studies have associated LAI usage
with fewer relapses, symptomatic improvement, increased
personal recovery, lower suicidal ideation, and fewer sui-
cide attempts.”>* as well as lower risk of hospitalization
and treatment costs.”>* Corigliano et al* and Brown
et al’’ have reported that patients in the early stages of
schizophrenia seemed to benefit more from LAI initia-
tion than chronic patients. Early LAI initiation was also
associated with fewer hospitalizations and lower costs in
the United States.”® Although LAIs have been associated
with significant benefits, they are often prescribed only
to non-adherent patients, and patients with first-episode
schizophrenia are hardly considered suitable candidates.”
Clinician-related barriers such as beliefs about LAIs being
associated with greater adverse events, lack of knowledge
and resources; as well as patient-related barriers such as
fear of injection, injection site pain, stigma, and cost, neg-
atively impact the uptake of LAIs in clinical practice.*
However, as increasing evidence supporting the benefits
of LAIs become available, approaches to train clinicians
and their staff as well as educate patients are required.

Limitations

There are a few limitations of the present study. An in-
herent disadvantage of real-world studies is the lack
of randomization, leading to potential lack of compa-
rability between different patient groups. However, we
addressed this issue by performing both raw and adjusted
pairwise analyses while comparing individual treatments.
Due to the inherent nature of health claims data, it is
possible that a diagnosis of schizophrenia was a result
of misclassification or coding errors. Claims data also in-
sufficiently reflect disease severity and other influencing
circumstances. Claims data may have selection bias of
different treatments, eg newly diagnosed patients must be
treated with OAPs first and only then switched to LAIs.
However, as this rule is applied only to the first episode
of schizophrenia, this bias is not likely to be consider-
able. The exact start and end dates of treatment could
not be specified, hence, we had to estimate the dates for
these cases. The algorithm used to determine continuous
treatment may allow patients to have gaps in treatment
with considerable length, which may cause that some of
the patients have a lower medication possession ratio due
this reason (ie patients being off medication for periods
or taking lower dose than DDD). This can have different
effects for orals and LAls, and they were not formally
addressed in the study. This study used treatment discon-
tinuation as the outcome. There are other events that may
signal the inefficiency of therapy, such as starting another
antipsychotic as polytherapy; these were not assessed in
the current study. Drug usage data during hospitalization



could not be obtained from the database. Patients being
admitted to a psychiatric ward can indicate ineffective-
ness of therapy, but these were not assessed directly. We
assumed that in the vast majority of the cases patients
who were hospitalized in a psychiatric ward would get
a different treatment after being discharged from the
hospital which would count as a treatment discontin-
uation. Use of other psychiatric medications, such as
mood stabilizers, antidepressants, benzodiazepines, or
benzodiazepine-related drugs might indicate the ineffec-
tiveness of antipsychotics as well, however, these were not
controlled for in the study. The way patients were assigned
to the PP3M group in the study might cause bias in the
PPIM group. In the real world, patients are transferred
from PP1IM to PP3M not at random, but according
to the decision of the treating physician. This may re-
sult in patients remaining on PPIM to have a tendency
towards shorter time to discontinuation, if doctors are
less willing to transfer such patients to PP3M. Also, there
were restrictions on data export due to privacy reasons.
The actual number of patients could not be reported in
groups where the number of patients was <10.

Conclusion

This study provides evidence from a full populational
study regarding the advantage of LAIs compared with
OAPs in terms of time to treatment discontinuation. Our
results also suggest that better clinical stability could be
achieved by switching from one LAI to another, if re-
quired. Future research could evaluate long-term effect
of LAIs on parameters such as death, hospitalization,
co-medication, or suicide.
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