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Abstract

Background Long-acting injectable (LAI) antipsychotics can reduce relapse, hospitalization, and costs in patients with
schizophrenia. However, real-world evidence assessing the impact of treatment with LAIs in Germany is limited.
Objective To provide updated evidence on the impact of LAI initiation on hospitalization rates and therapy costs.
Methods Using a mirror-image design, claims data of 850 German patients with schizophrenia who initiated treatment
with LAIs during 2013-2015 was retrospectively analyzed. For the included patients, costs and resource utilization were
compared for the 12 months before the index date (first initiation of LAI) and the 12 months after the index date. Annual
treatment costs, hospitalization rates, ambulatory visits, sick leaves and medical aids were assessed. Two models were used to
evaluate hospitalization and its costs. In model 1, hospitalization during the index date (first LAI prescription in 2013-2015)
was allocated to the “pre-” time interval, while in model 2 it was neither attributed to the pre- nor to the post-index date.
Regression analysis was performed to identify patients who benefited the most in terms of cost reduction from LAI initiation.
Results Medication costs were significantly higher post-switching to LAI compared with pre-switching period (€3832 vs
€799; p<0.001). In model 1, number of hospitalizations, days hospitalized, and associated costs were significantly lower
post-switching compared with pre-switching (2.3 vs 2.6; 59.2 vs 73.4; and €5355 vs €11,908, respectively; all p <0.001).
Similar results were obtained for costs in model 2 (€5355 vs €10,276; p <0.001). Mean total costs reduced significantly
from pre-switching to post-switching period in model 1 (€13,776 vs €10,418; p <0.001). Patients with characteristics such
as higher number of non-psychiatric and psychiatric inpatient stays during the pre-index period (all p < 0.05) benefited the
most from cost reduction after LAI initiation.

Conclusion In this cohort of German patients with schizophrenia, treatment initiation with LAI resulted in reduced hospi-
talization rates and total costs.

of Disease 2016 study, the prevalence of schizophrenia in
Germany is 0.29% [2]. Schizophrenia adversely affects cog-
nitive performance [3], thus impairing daily activities, work
productivity, and social functioning [4], and increasing the
economic burden. In 2008, the annual economic burden
of schizophrenia for German society was estimated to be
€9.6-€13.5 billion [5].

1 Introduction

Schizophrenia is a severe mental disorder, characterized
by profound disruptions in thinking, language, perception,
and the sense of self [1]. According to the Global Burden
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Usage of long-acting injectable (LAI) antipsychotics
increased the medication costs but reduced the number
of hospitalizations, duration of hospitalization, and its
costs. This resulted in a net reduction in total costs.

LAIs should be used more frequently in the treatment
of schizophrenia in Germany to reduce the economic
burden of schizophrenia.

Hospitalization is a driver of healthcare costs, contributing
to 43% of the total direct medical costs of treating German
patients with schizophrenia [5]. Moreover, relapses in schiz-
ophrenia have been shown to increase healthcare resource
utilization (HRU) and associated costs as well as reduce the
quality of life [6, 7]. Antipsychotic usage can reduce the
adverse influence of schizophrenia on a patient’s life. How-
ever, poor adherence due to young age, low education level,
alcohol and substance abuse, poor cognition, lack of aware-
ness or insight about schizophrenia, and a complex medica-
tion regime [8], result in relapse and rehospitalization as well
as increased costs [9—11]. Therefore, treatment strategies that
improve compliance as well as reduce relapse and rehospi-
talization are critical to successfully manage schizophrenia.

Long-acting injectable (LAI) antipsychotics have been
shown to increase medication adherence [12, 13], reduce
relapse and rehospitalization [13—15], and be more cost
effective [16—18] compared with oral antipsychotics (OAP).
However, in Germany, second-generation antipsychotic LAIs
are prescribed less due to their high costs [19]. Although
savings in HRU can offset the pharmacy costs of LAI usage,
the cost effectiveness could vary based on the drug prices
and procedural costs in individual countries. Hospitaliza-
tion rates and costs among LAI users in Germany have been
mostly assessed in clinical trials [20-23]. A few studies have
utilized model-based approaches [16, 17, 24] to estimate the
aforementioned outcomes; however, they used pre-2012 data
for the model or compared a single LAI to other antipsychot-
ics [25]. The current study utilized a large German claims
database in order to provide updated evidence regarding the
impact of LAI initiation.

2 Methods
2.1 Data Source
De-identified records were obtained from a claims data-

base provided by Team Gesundheit, Essen, Germany. The
database encompasses healthcare resource utilization of
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approximately 4.2 million insured individuals in Germany
and contains detailed electronic records of health insurance
claim information on inpatient, outpatient, and prescrip-
tion drug data at the individual member level. These data
originated from different company health insurance funds
(Betriebskrankenkassen), which are part of the German
statutory health insurance scheme. Membership in the statu-
tory health insurance scheme is compulsory for 87% of the
German population. The remaining 13% of the population
is privately insured. The database is extensively utilized for
health services research [26, 27].

2.2 Study Population

Patients who were diagnosed with schizophrenia according
to ICD-10-GM (International Classification of Diseases Ger-
man Modification, 10th Revision) code F20.x (Supplementary
Table 1) from 2012 to 2015 were included in this retrospec-
tive cohort study. The diagnosis could have been made in the
in-patient setting (primary and secondary diagnosis) or in the
out-patient setting (verified diagnosis). Next, all patients who
had prescriptions of the pre-defined LAIs in the timeframe
from 2013 to 2015 but did not have a preceding LAI prescrip-
tion documented in the prior 365 days, were identified. The
index date was defined as the first prescription of a LAI The
following LAIs were identified: fluphenazine, haloperidol, flu-
pentixol, zuclopenthixol, fluspirilene, olanzapine, risperidone,
aripiprazole, and paliperidone. Patients were required to have
an ICD-10 F20.x diagnosis in the quarter of index date or in
the preceding quarter, be aged > 18 years at the index date and
have at least 365 days of continuous enrollment prior to and
after the index date. Patients who were first prescribed a LAI
in 2012 and those who were identified with certain comorbidi-
ties such as attention deficit/hyperactivity disorder (ICD-10
F90.x-F98 x); epilepsy (ICD-10 G09.x, G40.x, G41.x, 169.4,
and 099.3); or dementia (ICD-10 F0.x, G30.x, G31.x, G10.x,
G20.X, B22.0, and E75.6) in the quarter of the index date or
in the preceding quarter were excluded (Fig. 1) as patients
with these comorbidities often receive off-label antipsychotic
medications [28].

2.3 Covariates

Baseline covariates of interest included age, gender, com-
mon comorbidities, and the Charlson Comorbidity Index
(CCI) [29]. The CCI included 19 comorbidities as given in
Supplementary Table 2 (myocardial infarction, congestive
heart failure, peripheral vascular disease, cerebrovascular
disease, dementia, chronic pulmonary disease, rheumatic
disease, peptic ulcer disease, mild liver disease, diabetes
without chronic complication, diabetes with chronic com-
plication, hemiplegia or paraplegia, renal disease, tumors
without metastasis, lymphoma, leukemia, moderate or severe
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Fig. 1 Data set for analysis. ADHD attention-deficit’/hyperactivity disorder, /CD International Classification of Diseases

liver disease, metastatic solid tumors, and AIDS/HIV) and
assigned a weight between 1 and 6 to each comorbidity.
Higher CClI indicates a greater morbidity of the patient.

2.4 Outcomes

HRU and costs for the 12 months before and after the index
date were compared using a mirror-image design (Fig. 2).
The evaluated outcomes included number of hospitaliza-
tions, length of stay and associated costs; number of out-
patient office visits and associated costs; drug acquisition
costs; cost of medical aids; duration of unemployment in
months and work status change; and number and duration of
sick leave periods and associated costs that were covered by
health insurance. In Germany, during an employee’s illness,
the agreed salary wage continues to be paid for a period of

42 days by the employer. After that, health insurance covers
sick pay for up to 546 days. Patients get up to 90% of their
net salary, with a cap of €103.25 per day.

In order to assess the robustness of our results, we fol-
lowed the method from Spill et al. [30] and tested two mod-
els to decipher whether hospitalization of patients during
their index LAI prescription should be allocated to the pre-
or post-index period. In model 1, a hospitalization during the
index date was allocated to the “pre-” time interval, while
in model 2 it was neither attributed to the pre- nor to the
post-index date.

2.5 Statistical Analysis

This mirror-image study compares outcomes before and
after the index date. Means and standard deviations (SD)
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Fig.2 Mirror-image study
design. HCP health-care profes-
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for continuous variables and counts and percentages for cat-
egorical variables were calculated. Differences were tested
for statistical significance using Wilcoxon rank tests for
non-normally distributed variables. A p value of <0.05 was
considered statistically significant.

Regression analysis with the ordinary least squares
method was performed to identify patients who have ben-
efited most in terms of cost reduction from LAI initiation.
The model comprised variables such as age; gender; insur-
ance status; HRU during pre-index period (number of dif-
ferent agents, number of psychiatric and non-psychiatric
inpatient and outpatient stays, and number of office visits);
and whether or not a consulting psychiatric interview was
conducted. The analysis was undertaken using SAS software
(ver. 9.4; SAS Institute Inc. Cary, NC, USA).

3 Results
3.1 Population Characteristics

Among 23,188 patients diagnosed with schizophrenia, 850
were eligible for the study (Fig. 1). Among the 850 included
patients, at index date, 27.1% received paliperidone palmi-
tate), 20.7% received risperidone decanoate, and 15.2%
received flupentixol decanoate. The overall mean (SD) age
was 45 (15) years with substantial variation across different
LAIs. In general, patients on first-generation antipsychotics
were older and had more comorbidities than those treated
with second-generation antipsychotics. Specifically, patients
prescribed olanzapine and haloperidol were the youngest
and oldest in the sample, respectively. Overall, 45.4% of
the patients were female, with distribution varying from
17.4% for olanzapine to 69.7% for fluspirilene. More than
one-third of the overall sample were retired (38.9%), with
the distribution of retired patients varying from 24.8% for
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Before / After comparison

the paliperidone cohort to 55.0% for the flupentixol cohort.
Chronic pulmonary disease (16.9%) and diabetes without
chronic complications (12.4%) were among the more com-
mon comorbidities. Common addiction-related comor-
bidities were mental and behavioral disorders due to use
of tobacco (24.2%), alcohol (18.5%), and cannabinoids
(16.1%) (Table 1). We observed a huge degree of heteroge-
neity between the different LAIs regarding patient charac-
teristics, making comparisons across different LAIs difficult.
Although outcomes are reported on a compound base as
well, we want to remind the reader that the design of the
study is to assess the effect of treatment initiation with a LAI
and not to compare different LAIs with each other.

3.2 Outcomes
3.2.1 Medications and Associated Costs

Overall, the mean number of agents used, antipsychotic
costs, and medication costs were significantly higher in
the post-index period compared with pre-index (2.3 vs 1.4;
€3458 vs €508; and €3832 vs €799, respectively; p <0.001
for all). The lowest increase in both antipsychotic and medi-
cation costs in the post-index period was observed for flus-
pirilene (up to 1.1-fold) and the highest increase was for
olanzapine (up to 17.8-fold, Table 2). Overall, risperidone
was the most prescribed agent in both the pre-index (24.1%)
and post-index (33.1%) periods, while paliperidone palmi-
tate was the most prescribed LAI in the post-index period
(30.8%, Supplementary Table 3).

3.2.2 Hospitalization and Associated Costs
Two models were tested to evaluate hospitalizations and

associated costs. In model 1 the overall mean number of
all hospitalizations, number of days hospitalized, and costs
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Table 2 Change in medications and costs from pre-index to post-index period

A\ Adis

Second-generation antipsychotics

First generation antipsychotics

Parameter

Haloperidol Flupentixol Zuclopenthixol  Fluspirilene Olanzapine Risperidone Aripiprazole Paliperidone
(n=129) (n=19) (n=176)

Fluphenazine

Overall

(n=230)

=66)

(n

(n=23)

(n=176)

(n=96)

35)

(n

(n=850)

Number of different agents used, mean (SD)

1.6 (1.4)
2.6 (1.5)
<0.001

1.5(1.3)

1.5(1.3)
2.2(1.3)
<0.001

1.0 (0.9)
1.9 (0.9)
<0.001

0.8 (1.0)
2.1(1.3)

0.8 (1.0) 1.0 (1.1) 1.4 (1.4) 1.4 (1.3)
2.3(1.3)
<0.001 <0.001

2.1(1.3)

<0.001

1.4(1.3)

Pre-index

22(1.3)
<0.001

2.6(1.7)
<0.001

1.8 (0.9)
<0.001

Post-index 2.3 (1.3)

<0.001
Antipsychotic costs, € mean (SD)

p value

318 (652) 424 (837) 395 (635) 406 (1038) 367 (500) 463 (810) 831 (919) 671 (1255)
419 (1014)
<0.001

252 (593)

508 (963)

Pre-index

6240 (3466)
<0.001

4298 (2,071)
<0.001

4589 (2804)
<0.001

6548 (3102)
<0.001

1546 (2235)

0.001

670 (1125) 832 (1177)
<0.001

<0.001

827 (1074)
<0.001

Post-index 3458 (3439)

<0.001
Medication costs, € mean (SD)

p value

419 (557) 638 (934) 964 (1,024) 915 (1735)

1098 (1360)
1209 (1459)

763 (1107) 718 (994) 845 (1057)
0.010

503 (857)

799 (1269)

Pre-index

6541 (3776)
<0.001

4413 (2,091)
<0.001

4873 (2977)
<0.001

6762 (3199)
<0.001

2009 (2226)

0.003

1096 (1293) 1312 (1872)
<0.001

<0.001

1244 (1300)
<0.001

Post-index 3832 (3549)

<0.001

p value

SD standard deviation

were significantly lower in the post-index period compared
with pre-index (2.3 vs 2.6; 59.2 vs 73.4; and €5355 vs
€11,908, respectively; p <0.001 for all). Similar reductions
were observed for psychiatric and non-psychiatric inpatients,
although only the paliperidone palmitate group showed sig-
nificant changes in the latter (p <0.05). Significant increases
were also observed across all the parameters for psychiatric
outpatients (p <0.001 for all, Table 3).

In model 2, overall there were no significant changes in
the mean number of all hospitalizations and number of days
hospitalized. Costs were significantly lower in the post-
index period compared with pre-index (€5355 vs €10,276;
p <0.001). Overall, psychiatric inpatients showed a signifi-
cant decrease while psychiatric outpatients showed a signifi-
cant increase (p <0.001 for all) across parameters. Similar
to model 1, only the paliperidone group showed significant
changes in non-psychiatric inpatients (p < 0.05, Table 4).
Supplementary Table 4 shows the changes in the number of
patients with at least one hospitalization.

The decrease in hospitalization was especially triggered
by a reduced number of psychiatric inpatient stays. The
number of patients with at least one psychiatric inpatient
stay was reduced by half from 60.1 to 31.2% in model 1
(Supplementary Table 4). Therefore, the number of days
spent hospitalized in a psychiatric institution decreased from
amean of 47 days during pre-index period to 18.5 days dur-
ing post-index period (Table 3). These results are supported
by model 2 where a reduction of 23.4% in patients with at
least one psychiatric inpatient stay (Supplementary Table 4)
and a reduction of the number of days spent hospitalized by
21.8 days (Table 4).

3.2.3 Ambulatory Healthcare Resource Utilization
and Associated Costs

The mean overall number of visits and costs increased
significantly from pre-index to post-index period (19.4 vs
26.0 and €581 vs €739; p <0.001 for all). Differentiating
by specialty, a significant increase in the mean number of
visits was observed for general practitioners, neurologists
and psychiatrists, laboratory medicine, psychological psy-
chotherapists, and unknown (p < 0.05 for all; Table 5). Sup-
plementary Table 5 shows the changes in the number of
patients with these visits.

3.2.4 Sick Leave and Sickness Benefits

Overall, the number of patients with sick leave periods and
sickness benefit periods decreased from pre-index to post-
index (20.6% vs 17.6% and 13.6% vs 11.6%). The overall
mean number and duration of sick leave periods also sig-
nificantly decreased from pre-index to post-index (0.6 vs
0.5 and 20.6 vs 16.9; p <0.01 for all). However, group-wise
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significant changes were observed only in the olanzapine,
risperidone, and paliperidone groups (p <0.05 for all). No
significant changes were observed in the mean number and
duration of sickness benefit periods and sickness benefit
costs (Table 6).

3.2.5 Employment, Aids, and Associated Costs

Across the pre- and post-index periods, the overall number
of unemployed patients (26.3% vs 27.1%) and mean length
of unemployment (2.4 months) were similar. Compared to
typical antipsychotic users, a greater number of atypical
antipsychotic LAI users were unemployed (11.9% vs 34.5%)
and for a longer duration (1.1 vs 3.2 months). Comparison
of the number of patients who switched from unemployment
to employment and vice versa also showed similar results
(Supplementary Table 6).

Overall, fewer patients required aids in the post-index
period compared with pre-index (0.6% vs 1.2%). The mean
number of aids and associated costs significantly decreased
from the pre-index to post-index (p <0.05 for all; Supple-
mentary Table 7).

3.2.6 Therapies

Overall, the mean number of times biperiden; lorazepam;
and psychiatric interview, consulting (single treatment) was
used was greater in the post-index period compared with
pre-index (0.6 vs 0.4, 0.6 vs 0.4, and 4.7 vs 3.1; p<0.001
for all). Elaborate diagnostics usage decreased significantly
from pre-index to post-index (0.1 vs 0.0, p <0.001). The
overall mean number of times standard and intensive adult
treatment was used also decreased significantly from pre-
index to post-index (2.7 vs 1.3 and 1.6 vs 0.7, p <0.001
for all). All the atypical antipsychotics showed a significant
decrease compared with less than half of the typical antip-
sychotics. Similar reductions from pre-index to post-index
period was observed for treatment area usage. Supplemen-
tary Table 8 shows the above results and changes in the num-
ber of patients utilizing the services.

3.2.7 Total Costs

As total costs include the associated costs of hospitalizations,
total costs were also affected by the two models. Figure 3
depicts the total costs as a composite of individual costs for
models 1 and 2, respectively. In model 1, the overall mean
total costs reduced significantly from pre-index to post-index
(€13,776 vs €10,418; p<0.001). Group-wise, significant
cost reduction was observed for haloperidol (€12,131 vs
€4971; p=0.009), flupentixol (€11,571 vs €7504; p=0.014),
risperidone (€15,725 vs 12,973; p=0.049), and paliperidone
palmitate (€17,166 vs €13,499; p=0.001); with haloperidol

showing the greatest reduction (2.4-fold). Compared to pre-
index costs, the post-index costs increased for fluspirilene
users (€3906 vs €4914; p=0.005). In model 2, only halo-
peridol showed a significant decrease (€11,534 vs €4971;
p=0.024) while fluspirilene showed a significant increase
(€3882 vs €4914; p=0.004) in total costs.

3.3 Beneficial Characteristics for LAl Initiation

More non-psychiatric (p=0.008) and psychiatric (p <0.001)
inpatient stays during the pre-index period were present in
patients who benefitted the most from cost reduction after
LAl initiation (Table 7). The estimated parameter suggests
that each stay in a psychiatric hospital before the index date
is associated with a post-index date cost reduction of €3304
after LAI initiation.

4 Discussion

This retrospective German claims-based study assessed the
impact of LAl initiation among patients with schizophrenia
in terms of HRU and costs. Multiple typical and atypical
antipsychotic LAIs were evaluated. The number and dura-
tion of hospitalizations decreased after LAI initiation dur-
ing the post-index period. Although LAI initiation increased
medication costs, antipsychotic costs, and ambulatory visit
costs, the corresponding decrease in hospitalization costs
resulted in decreased total costs.

Switching to LAI decreased the number and duration of
hospitalizations by 12% and 19%, respectively. The reduc-
tion was mainly driven by a decrease in psychiatric inpa-
tient stays. These results are consistent with other mirror-
image studies conducted in cohorts of less than 200 patients
[30-32], a cohort of almost 2000 patients [33], and a meta-
analysis of 15 mirror-image studies [34] that showed a sig-
nificant decrease in hospitalization after patients switched
to LAI Particularly strong evidence was reported in a Span-
ish 10-year mirror-image study conducted in more than 300
patients that linked LAI administration with significant
reductions in number of hospitalized patients and number
of hospitalizations due to relapse [35]. Several real-world
non-mirror-image studies also reported lower hospitalization
on usage of LAIs compared with OAPs [14, 36—40].

Switching to LAIs in the current study resulted in total
annual savings of €3358 (model 1) and €1726 (model 2),
consequent to the psychiatric inpatient stay-driven reduction
in hospitalization and resultant costs. The resultant savings
are similar to another German mirror-image study wherein
119 patients were switched from an OAP to a risperidone
LAI (RLAI). Here, net savings after a year of switching to
RLAI were €3812 [30]. Studies in other populations have
also reported savings after LAI initiation. Two Canadian

A\ Adis



nlnw
k]
S
=
3+
=
= UONBIASD pIepuels (7§
920 0280 £€cco ! L6T0 ! £8¢0 §29°0 ! 906°0 onfea d
(OLLD €LL (€0¥°€) 0€6 (1z6'D vLY (100°¢) 0L (ToL'D sev (PLT) 086 (9LT°D) €81 (0gg) S'9v 0000 (STTD) Tov  Xopul-1sod
(SEv'T) 019 (0ST°E) 128 (TST°E) 68L (8¢6) TTE (8LT°D 01¢ 0000 (PrL'T) 89T (99L°1) LTT 0000 (0€€'0) 98F  Xopur-aig
(@s) uvaw 3 ‘sjs09 J1fouaq ssauyd1g
0190 ! 12454 €960 §90°0 I G8¢°0 182°0 I ¥19°0 onfea d
(r'99) L'81 (T99) 891 (T19) 891 (6'6%) 0TI (Ls9) €81 (Leg) Tol (cLoos (€S LT 0000 (7'09) €'€1  xopur-isoq
(9°09) 691 (099) 1'81 009 L'1T rso el 819 9L 0000 (€¥9) 99 9sh T6 6050 (TLY) 9'cT  xopur-aig
(@s) uvaut ‘sporiad jfouaq ssauyols Jo uonvin(y
0SS0 005°0 €cro €900 90 I 18L°0 SLEO I 2800 onjea d
(8°0) €0 (oo (6°0) €0 (0o TDvo To) 10 810 9010 0000 (0'1) TO Xopur-1sod
(8°0) €0 900 oo 9190 oneco 0000 (TDTo Lo 1o (T oo (6'0) €0 xopur-aid
(@s) uvaw ‘sporsad jifouaq ssauyo1s o 4dquInN
L1 6€ (CEARN (8¥1) 9t oene Sy 1 €91 WL Teoe 000 (9'T1) 66 xopur-1sod
(€81 v (Tspor (881) €€ 1909 (Tenor 000 L6 T9 s 61 (9°€1) 911 xopur-a1g
(%) u ‘sporiad 1fouaq ssauxots ynm sjua1pd fo 1aquimp
6LE°0 8¢SO 6100 L6T0 evio I Y20 £0C0 sero 900°0 onfea d
0€9) 0'¥C 19 ¢'1C (S'99) 6’61 009 o€l T19L'1C (Leg) Tol (959 1'8 (€120 09 (T9) 60 (8'SS) 6’91 xopur-1soq
(S'19) 992 (T59) 192 L1 et (Lev) L'ST Lvoorr 0000 €er 111 19 '€l 0€o) L8 (0'LS) 9'0T  Xxopur-a1g
(@s) uvaw ‘sporiad aapa] 218 Jo uonving
S10'0 ¥18°0 €1co 1€0°0 05S6°0 I 6960 910 0sL°0 2000 onpea d
61)L0 TDvo TDso oDvo 190 (To 10 Tovo aneo Lo1o (S'1) §’0 xopur-1sod
(6'1)80 (TDso €190 6D €T F190 0000 CDvo 9190 o) 10 (9190 xopur-o1g
(@s) uvaw ‘sporiad aapa] 3218 Jo 12quinN
(6'€0) SS @10 v1 (661) S€ LD ¥ (L€D) 81 €91 (S T11 C1DII 61 (9°L1) 0ST xopur-1sod
(€'82) S9 (Le1) €l (6'€0) T (09 L rzo L1 00 (601 ¥1 (cener (AR5 (9°00) LT xopur-a1g
(%) u ‘sporiad aava) 3015 ynm sjuannd o soquinp
(0gz=1) (99=1) (oL1=1) (cz=1) (or=1) (61=1) (6T1="1) (96=1) (se=1) (0s8=1)
suoprradifeq orozexdidrry uoprradsry suidezue[O quorundsny  [oxmpuadoronz [oxnuadny [oprradoreyq qurzeuaydnyg [[e10A0
sonoydAsdnue uoneIouag-puodeg sonoyoAsdnue uoneIouag-1si  JIojoweIed
porrad xopurt-jsod 03 xopur-o1d WoiJ JJouaq SSAUNOIS PUL JABJ[ OIS Ul 93uey) 9 d|qel
R
[aa]

A\ Adis



Resource Utilization and Costs in Long-Acting Injectable Users with Schizophrenia 371
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mirror-image studies evaluated the effect of LAI usage for
12 months on healthcare costs. Chawla et al [32] analyzed
data of 44 patients in a community center hospital and
reported pre-LAl initiation hospital costs of $1,169,600 and
post-LAI initiation hospital and LAI costs to be $363,801,
resulting in net savings of $18,314 per patient per year.
On the other hand, Lachaine et al [33] used the Régie de
I’assurance maladie du Québec database to assess data
of 1992 patients and reported net savings of CAD11,292
per year. A similar analysis by Peng et al [41] in the USA
showed savings of $3228 per patient after 6 months of LAI
initiation in 147 patients with schizophrenia. Cost analysis
using models also show the benefit of switching to LAIs.
Laux et al [17] used a discrete event simulation model to
compare the costs of RLAI with oral olanzapine over a
5-year period in Germany, and reported that LAI initiation
reduces costs by €6096. Another German study by Zeidler
et al [16] estimated the cost effectiveness of paliperidone
LAI (PLAI) using a Markov decision analytic model over a
5-year period. Here, the incremental cost-effectiveness ratio
(€/gained quality-adjusted life-years) of PLAI was €69,659
and €23,183 compared with oral atypical and oral typical
agents, respectively. A budget impact analysis also esti-
mated enormous savings amounting to > 8000 million yen
($68 million) for the Japanese healthcare system after the
market introduction of PLAI [42]. These data represent only
direct costs; the indirect costs of preventing relapse were
not assessed.

Compound-wise analysis reveals that significant overall
cost-reductions were associated with haloperidol (€ —7160),
and flupentixol (€ —4068) among the first-generation antip-
sychotics; and with risperidone (€ —2753), and paliperidone
palmitate (€ —3667) among the second-generation antipsy-
chotics. However, patient populations treated with first- and
second-generation antipsychotics are different from each

other as indicated by lower total pre-index costs. Those
pre-index cost differences probably reflect a high degree of
heterogeneity in disease severity. Therefore, comparisons
across compounds should be treated with caution.
Multiple European studies have associated LAI usage
with lower relapses, symptomatic improvement, increased
personal recovery, and lower suicidal ideation and suicide
attempts [20, 43, 44]. Interestingly, Corigliano et al [44]
reported that patients in the early stages of schizophrenia
(L5 years of schizophrenia) seemed to benefit more from
LATI initiation than chronic patients (> 5 years of schizo-
phrenia). Similar effects were noted by Brown et al [45] on
administering PLAI once a month and once every 3 months
to patients with various durations of schizophrenia. Early
LAl initiation was also associated with lower hospitalization
and costs in the USA [46]. Although we could not observe
these effects as the data were not stratified based on disease
duration, future studies could certainly assess this outcome.
In current clinical practice, LAls are often reserved for
non-adherent patients, and psychiatrists themselves avoid
prescribing LAIs to patients with first-episode schizophrenia
[47]. While some patients prefer LAIs over OAPs due to
increased relapse prevention [48] as well as better quality of
life [49], others report being coerced into undergoing treat-
ment with LAIs [50]; with pain at the injection site, miscon-
ceptions regarding LAIs, and lack of awareness also being
reported as reasons for low LAI uptake [51, 52]. Bridges
et al [53] recently quantified the effect of schizophrenia
treatment goals on a patient’s treatment plan. In this study,
patients who had functional goals such as improving social
relationships, increasing interest in work, and experiencing
full range of emotions were more likely to prefer LAIs over
OAPs. While the current study along with existing evidence
suggests reduced HRU and financial burden on LAI initia-
tion, successful treatment of schizophrenia also depends on
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Table 7 Beneficial characteristics for LAI initiation

Outcome: Costs_post — Costs_pre Estimate p value
Intercept 811.3 0.7607
Age —-48.2 0.2324
Insurance status
0—No compulsory insurance —14791.7 0.0584
1 — Compulsory insurance —859.2 0.5325
2 — Voluntary insurance 2068.3 0.2312
3 — Unemployed person 1368.3 0.4062
4 — Pension claimant 7355 0.1886
6 — Special group of persons 10164.1 0.0268
7 — Family member —1326.2 0.5469
Unknown —1128.8 0.5073
5 —Retired person (reference) 0
Gender
Male 238.8 0.8113
Female (reference) 0
HRU during pre-index period
Number of different agents (ATC NO5A) —261.6 0.5219
Number of inpatient stays during pre-index period, non-psychiatric —-2178.7 0.0077
Number of out-patient stays during pre-index period, non-psychiatric 1236.7 0.2713
Number of in-patient stays during pre-index period, psychiatric —3304.5 <0.0001
Number of out-patient stays during pre-index period, psychiatric 1496.9 0.0002
Number of office visits 105.1 0.0006
Psychiatric interview, consulting
Yes 1426.8 0.2001
No (reference) 0
R-Square 0.17

HRU Healthcare Resource Utilization, LAl long-acting injectable

the patient’s comfort. Therefore, we suggest that treatment
decisions should incorporate patient preference and treat-
ment goals in addition to other clinical factors and costs.

4.1 Limitations

There are certain limitations in the current study. Since
claims data were used to identify a diagnosis of schizo-
phrenia, it is possible that misclassification or coding errors
could have occurred. Moreover, claims data insufficiently
reflect the severity of a disease and other influencing circum-
stances. Claims data were also used to identify antipsychotic
utilization; however, the data only support receipt and pay-
ment and actual consumption is only presumed. Neverthe-
less, since LAIs are generally administered by a healthcare
professional, a claim for a LAI provides confidence that
the effective dose was administered to the patient. Finally,
indirect costs were excluded from the analyses as this study
concentrated on the payer’s perspective. However, inclusion
of indirect costs would most likely result in lower total costs
for LAIs compared with OAPs as LAIs cause fewer relapses
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and would have probably reduced loss of productivity more
than OAPs.

5 Conclusion

Patients with schizophrenia who switched to treatment with
LAI antipsychotics had fewer hospitalizations and clinic vis-
its compared with their treatment period before the switch.
Although treatment with LAIs increases the medication and
ambulatory visit costs, the corresponding reduction in hos-
pitalization costs results in overall total cost reduction. The
average total costs considering all the LAIs together reduced
by 24.4% and 14.2% as per models 1 and 2, respectively.
This is one of the first claims database analysis for Germany
that studied the impact of treatment initiation with LAIs on
costs in a large cohort of patients with schizophrenia. In
line with results from other countries, we found significant
savings from a health insurance point of view that calls for
a wider use of LAIs in Germany. Since treatment of schizo-
phrenia is a long-term engagement, future research could
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perform an extended follow-up and report the impact of
treatment with LAIs.
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