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Purpose: This study aimed to describe real-world treatment patterns and medication
adherence among patients with bipolar disorder (BD) in Japan.

Patients and Methods: Adult patients with a BD diagnosis were identified between
July 2013 and February 2018, using an employment-based health insurance claims database
from the JMDC Inc. Treatment patterns of target drugs (mood stabilizers, antipsychotics) and
adherence (measured by the proportion of days covered [PDC]) were assessed during the
first- through third-year follow-up. Adherence was also assessed for patient subgroups.
Results: The analyzed population included 13,788 patients with BD. They were mostly
prescribed sodium valproate, lithium, or aripiprazole (range: 21.1-27.4%) across 3 years of
follow-up, whereas lamotrigine was prescribed to 11.2-12.8% of patients. Benzodiazepines
(70-87%) and antidepressants (52—71%) were commonly prescribed during all three follow-
up periods. The mean PDC among all patients with BD was 0.51 during the first and
increased to 0.61 during the third year. The mean PDC was 0.42 (first year) in patients
aged <30 years and 0.49 in those aged 30—40 years. The PDC was 0.44-0.61 (depending on
the drug class) in those who were prescribed a single-class target drug and 0.68-0.83 in those
prescribed two drug classes concomitantly.

Conclusion: This study documented generally low medication adherence among patients
with BD, and those at young age. These patients may require more attention.

Keywords: bipolar disorders, treatment patterns, medication adherence, oral antipsychotics,
mood stabilizers, claims database

Introduction

Bipolar disorders (BD) are characterized by recurrent episodes of mania and
depression. Although symptoms and prognosis vary among patients, approximately
70-80% of individuals diagnosed with BD experience a relapse in 4 to 5 years, '~
while 10-15% experience more than 10 future episodes during their lifetime,” and
approximately up to 30% of patients have a rapid-cycling bipolar disorder.”
Relapses in patients with BD not only lower cognitive function and increase the
risk of suicide, but are also associated with societal impacts.” Although psychoe-
ducation and psychotherapy are important, pharmacotherapy is considered
a cornerstone of BD maintenance treatment to delay or prevent future episodes.
However, non-adherence to prescribed medication is one of the greatest challenges
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faced by clinicians in terms of therapeutic management of
severe mental illnesses, including BD and schizophrenia.

Compared to other chronic conditions, adherence to med-
ication therapy is particularly low in patients with BD and
other psychiatric disorders, including schizophrenia.® The
proportion of days covered (PDC),”® a measure of adherence
to medication therapy commonly used in studies analyzing
administrative claims data, was 44—65% among patients with
BD.” ! Several factors have been reported as related to low
adherence among patients with BD, including those patient
related (eg, age, sex, distress associated with side effects, and
believing medications are no longer needed) and therapy
related (ie, the side effects of medication).®'*'® Regardless
of these factors, poor or no adherence to prescribed medica-
tions is an issue in patients with BD because it can negatively
affect clinical outcomes (eg, relapse, symptoms, quality of
life, hospitalizations, risk of suicide attempts, and healthcare
costs).'*'” Hence, a better understanding of each of these
risk factors may help design suitable interventions to
improve adherence in individual patients.’

The guideline for the treatment of BD by the Japanese
Society of Mood Disorder (JSMD) recommends lithium as
the first-line maintenance treatment.'® The guideline also
lists lamotrigine, olanzapine, quetiapine, aripiprazole, and
paliperidone as the next recommended treatment options.
To date, lamotrigine has been the only drug indicated for
BD maintenance in Japan. However, to the best of our
knowledge, reports on treatment patterns and adherence in
patients with BD in clinical settings in Japan are sparse.
Such information will be of benefit for clinicians in Japan.

To address this need, this study aimed to descriptively
elucidate treatment patterns and medication adherence
among patients with BD in clinical settings in Japan using
a large-scale health insurance claims database. We also
described adherence in patients with BD, stratified by base-
line demographic, clinical characteristics, and target drugs
(mood stabilizers, atypical antipsychotics, and typical anti-
psychotics). Atypical antipsychotics are also prescribed to
patients with schizophrenia, and low adherence among these
patients has been well reported.® Treatment patterns and
adherence among patients with schizophrenia were briefly
examined in this study as a reference for patients with BD.

Patients and Methods
Data Source and Study Design

For this retrospective, observational cohort study, we used
the health insurance claims data managed by the J]MDC

Inc. (Tokyo, Japan) to identify patients with BD or schizo-
phrenia. The patient data used for the current analysis were
from July 1, 2012, to February 28, 2019. The JMDC
database'” includes de-identified data of medical (inpatient
and outpatient) and pharmacy (dispensing) claims from
approximately 7.4 million employees (aged <75 years)
and their dependents, covering around 5% of the total
population of Japan (as of August 2019).%° The database
also includes data on health checkups. In addition to
patient demographics, the database includes date-stamped
claims information about inpatient and outpatient services
(eg, diagnoses, procedures, prescriptions, medical services,
costs, and medical institutions). Unless the employee with-
draws from the participating health programs (ie, by quit-
ting or changing jobs), the individual patient’s medical and
treatment history from multiple healthcare providers can
be traced using the JMDC database.

As this retrospective observational study used a claims
database compiled by the JMDC and did not collect new
data, the Ethical Guidelines for Medical and Health
Research Involving Human Subjects were not applicable.
Because claims data provided by the JMDC were classi-
fied as anonymously processed information under the Act
on the Protection of Personal Information 2003, informed
consent from individual patients and reviews or approval
from institutional review boards were not required.

Study Sample

Patients were included in the study if they were diagnosed
with BD (according to the International Statistical
Classification of Diseases and Related Health Problems,
10th revision [ICD-10] code: F30 or 31) recorded during
the 365 days after the index date, between July 1, 2013, and
February 1, 2018 (ie, the study period). The index date was
defined as either (1) the earliest prescription date of the
target drugs (mood stabilizers, atypical antipsychotics, and
typical antipsychotics) listed in Supplementary Table 1 in

the study period; or (2) when the target drugs were not
identified, the earliest day of BD diagnosis in the study
period. Patients were required to be at least 18 years of
age at the index date and have not withdrawn from the
participating insurance programs within 1 year after the
index date. The prescription of target drugs was identified
based on the treatment guidelines of the JSMD for BD'®
(Supplementary Table 1).

Patients were excluded if they had recorded diagnosis/
es for schizophrenia (ICD 10 code: F20), dementia (F0O-
03, F00-05, or G30-31), autism (F70 through F73, F79, or
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F84), or attention-deficit/hyperactivity disorder (F90) for
365 days before the index date. Patients with a diagnosis
or prescription record of target drugs for BD 365 days
before the index date (ie, between July 1, 2012, and the
end of June 2013) during the study period were excluded
(ie, only those patients who initiated pharmacological
treatments at or after the index date were eligible).

The inclusion and exclusion criteria analogous to those
for patients with BD were used to identify patients with
schizophrenia (as a reference group), except that the diag-
nosis or prescription record of target drugs (atypical anti-
typical antipsychotics,

psychotics, and others) were

replaced for schizophrenia (Supplementary Table 2).

Baseline Measures

Baseline variables (only for patients with BD) assessed at
the index date/month or 1 and 2 years after the index date/
month (ie, during the second- [366 days through 730 days]
and third-year [731 days through 1095 days] follow-up)
were the following: demographics (age, sex), depression
(ICD-10 codes: F32 or F33), comorbidity score, member
status, prescription of benzodiazepine drugs, anti-
Parkinson drugs, antidepressants, or internal medicines,
prescriptions of target drugs (yes or no), internal disorder,
and hospital admission or outpatient visits (all departments
or psychiatric). The comorbidity score was calculated
based on the Charlson Comorbidity Index,' but AIDS/
HIV was excluded due to data unavailability. Baseline
variables assessed during the 365 days before the index
date or the previous year included the comorbidity score,
number and duration (in days) of hospital admission (all

departments or psychiatry), and outpatient visits.

Outcome Measures

Treatment patterns were assessed during the first- (ie, from
the index date through the first 365 days), second-, and
third-year follow-up. During the study period, treatment
patterns in terms of prescriptions of benzodiazepine drugs,
anti-Parkinson drugs, antidepressants, or internal medi-
cines, internal disorder, leave of absence (Supplementary
Table 3), the number of outpatient visits, hospital admis-
sion (all or psychiatric), and the number of blood tests
(Supplementary Table 3) were analyzed in patients with

BD or schizophrenia. The treatment patterns of six com-
monly used drugs in Japan among the target drugs (ie,
aripiprazole, olanzapine, quetiapine, sodium valproate,
lamotrigine, and lithium) in terms of number of days
prescribed, daily dose (in mg), and the first dose of target

drugs were analyzed only in patients with BD. The daily
dose represented the estimated mean dose over the pre-
scription period, and the first dose represented the initially
dispensed dose.

Medication adherence was measured by PDC, which
assesses the adherence to multiple medications prescribed
in clinical practice where medications are switched or
prescribed concomitantly with other drugs. Thus, the
PDC is appropriate for patients with BD and other psy-
chiatric disorders (eg, schizophrenia), to whom polyphar-
macy is often prescribed. The PDC** was calculated as the
total number of days’ supply of any target drugs listed in
Supplementary Table 1 divided by 365 days. Several target

drugs prescribed on the same date were treated as one, but
target drugs prescribed for one-off use were not counted
when calculating the PDC. For the first year, the PDC was
calculated for all patients; for the second- and third-year
follow-up, it was calculated from patients who did not
withdraw from the participating health programs and had
a diagnosis record for BD or schizophrenia in each period.

Statistical Analysis

Descriptive statistics were used in all analyses in our
study; baseline demographic and clinical characteristics
(only for patients with BD) were summarized using the
mean and standard deviation (SD) for the continuous vari-
ables, and the number and percentage for the categorical
variables.

During the first-, second-, and third-year follow-up, the
PDC was calculated separately for patients with BD (for those
who were prescribed or not prescribed target drugs, and only
for those who were prescribed these drugs) and schizophrenia
as a reference. Similar calculations were made for subgroups
of patients with BD, stratified by baseline demographic and
clinical characteristics (those who were or were not prescribed
target drugs), as well as for those who were prescribed target
drugs. The PDC was also calculated for subgroups of patients
with BD, stratified by the prescription of target drugs, with
assessments made based on one drug class (ie, mood stabili-
zers, atypical antipsychotics, or antipsychotics only); two drug
classes, but each with a single use (mood stabilizers and
atypical antipsychotics); and two drug classes prescribed con-
comitantly, including the following three combinations: (1)
mood stabilizers and atypical antipsychotics; (2) mood stabi-
lizers only and mood stabilizers and atypical antipsychotics;
and (3) atypical antipsychotics only and mood stabilizers and
atypical antipsychotics; or other target drugs. All statistical
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Individuals with records in the JMDC database
between Jul 1, 2012 and Feb 28, 2019

n = 365,782

With diagnosis of bipolar disorder
between Jul 1, 2013 and Feb 1, 2018
n = 42,528

Excluded (n = 22,187):
* =18 years old (n = 2,063)
« With diagnosis of:
- Schizophrenia (n = 16,395)
- Dementia (n = 85)
| - Autism (n = 370)
- ADHD (n = 856)
» Withdrawal from insurance program
during 365 days after index date?

(n =7,357)

Without diagnosis of bipolar disorder
during 365 days prior to index date®
n = 16,656

Excluded (n = 2,868):
4+ With prescription of target drugs
during 365 days prior to index date?

Analysis population: bipolar disorder group

« All: n=13,788

« Patients prescribed target drugs during
365 days after index date®: n = 11,662

Figure | Patient disposition.

With diagnosis of schizophrenia
between Jul 1, 2013 and Feb 1, 2018
n=77,580

Excluded (n = 48,371):
* =18 years old (n = 9,247)
» With diagnosis of:
- Bipolar disorder (n = 15,979)
- Depression (n = 20,811)
- Dementia (n = 347)
- Autism (n = 1,356)
- ADHD (n = 2,379)
» Withdrawal from insurance program
during 365 days after index date®
(n = 14,566)

Without diagnosis of schizophrenia
during 365 days prior to index date®
n = 24,403

Excluded (n =1,007):
| « With prescription of target drugs
during 365 days prior to index date?

Analysis population: schizophrenia group
* All: n = 23,396

Notes: *Index date for patients with BD was defined as either i) the earliest prescription date of target drugs (mood stabilizers, atypical antipsychotics, and typical
antipsychotics) listed in Supplementary Table | in the study period (between July I, 2013 and February |, 2018) or ii) the earliest day of BD diagnosis in the study period
when the prescription date of the target drugs was not identified. The index date for patients with schizophrenia is analogous to that for BD, but the target drugs (atypical

antipsychotics, typical antipsychotics, and others) are listed in Supplementary Table 2.
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; BD, bipolar disorder.

analyses were performed using the SAS version 9.4 (SAS
Institute Inc., NC, USA).

Results
Patient Selection, Baseline Demographic,

and Clinical Characteristics

Of the 365,782 individual patient records identified from
the JMDC database, 42,528 patients had a BD diagnosis
(Figure 1). A total of 13,788 patients were included in the
final analysis population for BD, of which 11,662 (84.6%)
and 2126 (15.4%), respectively, were and were not pre-
scribed target drugs during the 365 days after the index
date. In the schizophrenia group, 77,580 patients were
diagnosed with schizophrenia, and 23,396 patients were
included in the final analysis population.

The baseline demographic and clinical characteristics
of all patients with BD during the first-, second-, and
third-year follow-up are provided in Table 1. At the
index date, the mean (SD) age of patients was 40.3
(11.6) years, and the proportion of female patients was
46.8%. On the index date/month, 1 year, and 2 years after
the index date/month, about half of the patients (46.9%,
46.2%, and 45.2%, respectively) were prescribed antide-
pressants. On the index date/month, 1 year, and 2 years
after the index date/month, the target drugs were not
prescribed to 21.5%, 35.0%, and 35.2% of patients,
respectively. Among the patients who were prescribed
target drugs, the majority were prescribed mood stabili-
zers only (42.6%, 34.1%, and 32.8%, respectively), fol-
lowed by atypical antipsychotics only (17.8%, 10.1%,
and 9.0%, respectively). The mean (SD) number of
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Table | Baseline Demographic and Clinical Characteristics of Patients with BD During the First, Second, and Third Year of Follow-Up

First Year (n = 13,788) Second Year (n = 5,494) Third Year (n = 3,108)

At the index date/month or | or 2 years after the index date/month

Age, years 403 (11.6) 433 (108) 45.0 (10.5)
Female, n (%) 6453 (46.8) 2396 (43.6) 1298 (41.8)
Comorbidity (depression), n (%) 7216 (52.3) 2654 (48.3) 1498 (48.2)

Comorbidity score?, n (%)

0 11,051 (80.1) 4341 (79.0) 2394 (77.0)
>| 2737 (19.9) 1153 (21.0) 714 (23.0)
Member status, n (%)
Member’s dependents 4696 (34.1) 1803 (32.8) 1022 (32.9)
Member 9092 (65.9) 3691 (67.2) 2086 (67.1)
Prescription, n (%)
Benzodiazepine drugs, yes 8739 (63.4) 3177 (57.8) 1808 (58.2)
Anti-Parkinson drugs, yes 340 (2.5) 170 (3.1) 118 (3.8)
Antidepressants, yes 6465 (46.9) 2540 (46.2) 1404 (45.2)
Internal medicines, yes 7955 (57.7) 2804 (51.0) 1611 (51.8)
No prescription of target drugs®, n (%) 2969 (21.5) 1922 (35.0) 1093 (35.2)
Hypnotics or anxiolytics only 545 (4.0) 223 (4.1) 127 (4.1)
Antidepressants only 381 (2.8) 207 (3.8) 106 (3.4)
Hypnotics or anxiolytics, plus antidepressants 750 (5.4) 392 (7.1) 217 (7.0)
Others 1293 (9.4) 1100 (20.0) 643 (20.7)
Prescription of target drugs®, n (%)
Mood stabilizers only 5871 (42.6) 1873 (34.1) 1019 (32.8)
Atypical antipsychotics only 2449 (17.8) 556 (10.1) 281 (9.0)
Conventional antipsychotics only 346 (2.5) 109 (2.0) 70 (2.3)
Mood stabilizers and atypical antipsychotics 1070 (7.8) 682 (12.4) 438 (14.1)
Mood stabilizers and conventional antipsychotics 747 (5.4) 231 (4.2) 132 (4.2)
Others 336 (2.4) 121 (2.2) 75 (24)
Internal disorder, yes, n (%) 3197 (23.2) 1386 (25.2) 916 (29.5)
Outpatients or inpatients, n (%)
Any departments (outpatients) 13,510 (98.0) 5434 (98.9) 3078 (99.0)
Any departments (inpatients) 278 (2.0) 60 (I.1) 30 (1.0)
Psychiatry (outpatients) 13,607 (98.7) 5460 (99.4) 3087 (99.3)
Psychiatry (inpatients) 181 (1.3) 34 (0.6) 21 (0.7)

During 365 days before the index date or the previous year

Comorbidity score® 04 (1.7) 0.5 (1.6) 0.5 (1.6)

Hospital admission

Any departments, number 0.0 (0.2) 0.1 (0.3) 0.1 (0.3)
Any departments, days 0.3 (44) 2.1 (12.4) 2.2 (12.5)
Psychiatry, number 0.0 (0.1) 0.0 (0.2) 0.0 (0.2)
Psychiatry, days 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Outpatient visits, number 3.8 (5.3) 14.0 (4.6) 13.6 (4.8)

Notes: Data are expressed as mean (standard deviation) unless otherwise stated. “Comorbidity score was calculated based on the Charlson Comorbidity Index (Quan et al, 2005)
but excluded AIDS/HIV due to the unavailability of data. bTarget drugs (mood stabilizers, atypical antipsychotics, and typical antipsychotics) are listed in Supplementary Table |.
Abbreviation: BD, bipolar disorder.

submit your manuscript 825

Neuropsychiatric Disease and Treatment 2021:17
Dove


https://www.dovepress.com/get_supplementary_file.php?f=299005.docx
http://www.dovepress.com
http://www.dovepress.com

Inoue et al

Dove

Table 2 Treatment Patterns and Clinical Characteristics in Patients with BD During the First, Second, and Third Year of Follow-Up

First Year (n = 13,788) Second Year (n = 5,494) Third Year (n = 3,108)

Prescription, n (%)

Benzodiazepine drugs, yes 9671 (70.1) 4601 (83.7) 2702 (86.9)

Anti-Parkinson drugs, yes 546 (4.0) 428 (7.8) 349 (11.2)

Antidepressants, yes 7219 (52.4) 3680 (67.0) 2207 (71.0)

Internal medicines, yes 8905 (64.6) 4323 (78.7) 2569 (82.7)
Internal disorder, yes, n (%) 4689 (34.0) 2861 (52.1) 1914 (61.6)
Outpatient visits, number 12.6 (5.4) 13.3 (4.8) 13.4 (4.9)
Hospital admission, n (%)

Any departments, yes 894 (6.5) 315 (5.7) 161 (5.2)

Psychiatry, yes 423 (3.1) 143 (2.6) 85 (2.7)
Blood tests, number 0.4 (1.3) 0.6 (1.6) 0.6 (1.6)
Leave of absence, n (%) 805 (5.8) 776 (14.1) 434 (14.0)

Note: Data are expressed as mean (standard deviation) unless otherwise stated.
Abbreviation: BD, bipolar disorder.

outpatient visits to clinics or hospitals during the 365
days before the index date was 3.8 (5.3), 14.0 (4.6), and
13.6 (4.8) times during the first, second, and third year,
respectively.

Treatment Patterns and Clinical

Characteristics

A higher proportion of patients with BD were prescribed
benzodiazepine drugs than those with schizophrenia dur-
ing all three follow-ups, but the proportions in both groups
increased from the first to the third year (first year: 70.1%
vs 60.9%; second year: 83.7% vs 74.8%; third year: 86.9%
vs 79.0%) (Table 2 and Supplementary Table 4).
Antidepressants were prescribed to 52.4% of patients

with BD during the first year, and the percentage increased
during the second (67.0%) and third (71.0%) years, thus
being prescribed more than to patients with schizophrenia
(28.9%, 37.1%, and 40.1%, respectively). Similarly, the
proportion of patients with BD or schizophrenia who were
prescribed anti-Parkinson drugs and internal medicines
also increased from the first- to the third-year follow-up.
The mean (SD) number of outpatient visits to clinics or
hospitals by patients with BD was 12.6 (5.4), 13.3 (4.8),
and 13.4 (4.9) during the first-, second-, and third-year
follow-up, respectively (Table 2), which was comparable
with those by patients with schizophrenia (12.0 [5.3], 12.6
[5.1], and 12.7 [5.1] times, respectively) (Supplementary
Table 4). The proportion of patients with BD admitted to

psychiatric hospitals ranged from 2.6% to 3.1%, depend-
ing on the year of follow-up, and it was lower than in those
with schizophrenia (6.2-8.2%).

Treatment Patterns and Doses of Target
Drugs in Patients with BD

About one-quarter of patients with BD was prescribed
aripiprazole (22.1-23.0%), sodium valproate (21.7—
24.0%), or lithium (21.1-27.4%) (Table 3). Lamotrigine
was prescribed in 11.2-12.8% of patients with BD during
the same period. During the first-year follow-up, the mean
(SD) number of days with prescription of target drugs
ranged from 118.6 (112.6) days for quetiapine to 224.0
(128.6) days for lithium; and the number of days was
generally longer during the second- and third-year follow-
up than during the first year, regardless of the target drug
classes.

The mean (SD) daily dose of atypical antipsychotics
was generally small, with aripiprazole, olanzapine, and
quetiapine at 4.9 (6.6) mg, 8.1 (13.4) mg, and 93.5
(162.1) mg, respectively, during the first-year follow-up.
Lamotrigine was also prescribed in small doses, with
a mean (SD) daily dose of 46.9 (29.2) mg during the first-
year follow-up. However, the mean (SD) daily doses of
sodium valproate and lithium were 431.3 (221.3) mg and
490.0 (207.7) mg, respectively, during the first-year fol-
low-up. The daily dose of all target drugs changed little
during all three follow-up periods.
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Table 3 Treatment Patterns and Doses of Six Commonly Prescribed Drugs in Patients with BD During the First, Second, and Third

Year of Follow-Up

Drug Parameter First Year (n = 13,788) | Second Year (n = 5,494) | Third Year (n = 3,108)

Mean (SD) Mean (SD) Mean (SD)

Aripiprazole n (%) 3169 (23.0) 1212 (22.1) 700 (22.5)
Number of days with prescription 155.6 (130.0) 211.3 (129.9) 224.7 (130.8)

Daily dose, mg 4.9 (6.6) 5.1 (6.0) 59 (11.5)

Ist dose, mg 5.1 (8.7) 5.3 (7.6) 6.1 (11.2)

Olanzapine n (%) 1012 (7.3) 323 (5.9) 169 (5.4)
Number of days with prescription 126.6 (121.5) 186.0 (132.8) 202.1 (138.1)

Daily dose, mg 8.1 (13.4) 9.0 (15.5) 8.4 (11.6)

Ist dose, mg 8.3 (13.8) 9.6 (16.0) 8.6 (11.8)

Quetiapine n (%) 659 (4.8) 332 (6.0) 208 (6.7)
Number of days with prescription 118.6 (112.6) 168.0 (135.6) 167.1 (138.4)
Daily dose, mg 93.5 (l62.1) 99.3 (144.4) 112.5 (187.6)
Ist dose, mg 91.3 (170.8) 134.5 (329.0) 113.4 (213.1)

Sodium valproate n (%) 3303 (24.0) 1255 (22.8) 675 (21.7)
Number of days with prescription 195.2 (132.9) 252.8 (115.3) 273.1 (104.2)
Daily dose, mg 431.3 (221.3) 475.8 (249.2) 497.5 (254.9)
I'st dose, mg 402.8 (237.7) 4729 (269.1) 493.3 (266.1)

Lamotrigine n (%) 1762 (12.8) 641 (11.7) 348 (11.2)
Number of days with prescription 139.3 (123.6) 188.5 (127.8) 203.4 (130.8)

Daily dose, mg 46.9 (29.2) 55.5 (33.5) 60.0 (37.1)

Ist dose, mg 35.8 (30.3) 50.8 (38.4) 57.0 (524)

Lithium n (%) 2907 (21.1) 1385 (25.2) 853 (27.4)
Number of days with prescription 224.0 (128.6) 2684 (107.7) 279.8 (101.8)
Daily dose, mg 490.0 (207.7) 534.0 (221.9) 537.7 (220.9)
I'st dose, mg 455.4 (268.6) 5354 (276.2) 541.2 (238.8)

Note: The “daily dose” represents the mean daily dose over the prescription period, and “Ist dose” represents the first dose prescribed over the prescription period.

Abbreviations: BD, bipolar disorder; SD, standard deviation.

PDC Patterns for Overall Patients and

Subgroups of Patients with BD
The mean (SD) PDC for overall patients with BD was 0.51
(0.40) in the first-year follow-up and increased subse-
quently (0.60 [0.40] and 0.61 [0.41] in the second and
third year, respectively), and it was similar to those with
schizophrenia (0.51 [0.42], 0.60 [0.42], and 0.61 [0.42], in
the first-, second-, and third-year follow-up, respectively)
(Table 4). Similar PDC patterns were observed for patients
who were prescribed target drugs. The mean (SD) PDC in
patients with BD was 0.61 (0.37), 0.77 (0.29), and 0.79
(0.28) in the first-, second-, and third-year follow-up, and
in patients with schizophrenia, it was 0.62 (0.39), 0.79
(0.29), and 0.80 (0.28), respectively.

In the subgroups of patients with BD, stratified by base-
line demographic and clinical characteristics (those who
were or were not prescribed target drugs), the mean (SD)

PDC was lower in patients aged <30 years and 30-40 years
than in patients aged 40—65 years or >65 years (0.42 [0.39]
and 0.49 [0.40] vs 0.56 [0.40] and 0.55 [0.43], respectively)
(Table 4). This pattern was also observed during the second
and third year. The PDC was lower in women than in men
during the first-year follow-up (0.49 [0.40] vs 0.54 [0.40]),
and this pattern was also observed during the second- and
third-year follow-up. The PDC was lower in patients with
BD to whom antidepressants, benzodiazepine drugs, or anti-
Parkinson drugs were not prescribed than in those to whom
they were prescribed (0.46 [0.40] vs 0.57 [0.40]; 0.43 [0.40]
vs 0.56 [0.40]; or 0.51 [0.40] vs 0.71 [0.37], respectively).
This pattern was generally consistent during the second- and
third-year follow-up. In general, these results were similar to
those for subgroups of patients with BD stratified by baseline
demographic and clinical characteristics who were pre-
scribed target drugs only (Supplementary Table 5).
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Table 4 PDC for Patients with BD or Schizophrenia and for Subgroups of Patients with BD (Stratified by Baseline Demographic and
Clinical Characteristics) During the First, Second, and Third Year of Follow-Up

First Year Second Year Third Year
n Mean (SD) n Mean (SD) n Mean (SD)
Overall patients®
Bipolar disorder 13,788 0.51 (0.40) 5494 0.60 (0.40) 3108 0.61 (0.41)
Schizophrenia 23,396 0.51 (0.42) 10,271 0.60 (0.42) 5771 0.61 (0.42)
Patients prescribed target drugs
Bipolar disorder 11,662 0.61 (0.37) 4308 0.77 (0.29) 2405 0.79 (0.28)
Schizophrenia 19,464 0.62 (0.39) 7859 0.79 (0.29) 4400 0.80 (0.28)
Subgroups of patients with BD*
Age, years
<30 2894 0.42 (0.39) 660 0.56 (0.40) 284 0.55 (0.41)
30 to <40 3604 0.49 (0.40) 1314 0.55 (0.41) 666 0.56 (0.42)
40 to <65 7095 0.56 (0.40) 3441 0.62 (0.40) 2104 0.64 (0.41)
265 195 0.55 (0.43) 79 0.66 (0.43) 54 0.62 (0.41)
Sex
Female 6453 0.49 (0.40) 2396 0.57 (0.41) 1298 0.57 (0.42)
Male 7335 0.54 (0.40) 3098 0.63 (0.39) 1810 0.64 (0.40)
Hospital admission (any
departments)
No 13,510 0.51 (0.40) 5434 0.60 (0.40) 3078 0.61 (0.41)
Yes 278 0.51 (0.42) 60 0.63 (0.42) 30 0.43 (0.46)
Hospital admission
(psychiatry)
No 13,607 0.51 (0.40) 5460 0.60 (0.40) 3087 0.61 (0.41)
Yes 181 0.62 (0.39) 34 0.70 (0.39) 21 0.44 (0.46)
Comorbidity score®
0 11,051 0.51 (0.40) 4341 0.60 (0.40) 2394 0.61 (0.41)
2| 2737 0.53 (0.41) 1153 0.60 (0.41) 714 0.61 (0.42)
Member status
Member’s dependents 4696 0.50 (0.41) 1803 0.59 (0.41) 1022 0.58 (0.43)
Member 9092 0.52 (0.40) 3691 0.61 (0.40) 2086 0.63 (0.40)
Leave of absence
No 13,327 0.51 (0.40) 5263 0.60 (0.40) 3040 0.61 (0.41)
Yes 461 0.58 (0.40) 231 0.61 (0.40) 68 0.65 (0.40)
Depression
No 6572 0.48 (0.41) 2840 0.57 (0.41) 1610 0.59 (0.41)
Yes 7216 0.54 (0.40) 2654 0.63 (0.40) 1498 0.64 (0.41)
Prescriptions
Antidepressants
No 7323 0.46 (0.40) 2954 0.56 (0.41) 1704 0.58 (0.41)
Yes 6465 0.57 (0.40) 2540 0.64 (0.40) 1404 0.65 (0.40)
Benzodiazepine drugs
No 5049 0.43 (0.40) 2317 0.51 (0.40) 1300 0.52 (0.41)
Yes 8739 0.56 (0.40) 3177 0.66 (0.39) 1808 0.68 (0.40)
(Continued)
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First Year Second Year Third Year
n Mean (SD) n Mean (SD) n Mean (SD)
Anti-Parkinson drugs
No 13,448 0.51 (0.40) 5324 0.59 (0.41) 2990 0.60 (0.41)
Yes 340 0.71 (0.37) 170 0.83 (0.29) 118 0.83 (0.30)
Internal medicines
No 5833 0.46 (0.40) 2690 0.54 (0.41) 1497 0.54 (0.41)
Yes 7955 0.55 (0.40) 2804 0.66 (0.39) 1611 0.68 (0.40)
Internal disorder
No 10,591 0.49 (0.40) 4108 0.58 (0.41) 2192 0.59 (0.41)
Yes 3197 0.57 (0.41) 1386 0.66 (0.39) 916 0.66 (0.40)

Notes: °Patients with BD include both of those who were prescribed target drugs (mood stabilizers, atypical antipsychotics, and typical antipsychotics) listed in
Supplementary Table | and those who were not prescribed these drugs; patients with schizophrenia include both of those who were prescribed drugs (atypical
antipsychotics, typical antipsychotics, and others) listed in Supplementary Table 2 and those who were not prescribed these drugs. *Comorbidity score was calculated
based on the Charlson Comorbidity Index?' but excluded AIDS/HIV due to the unavailability of data.

Abbreviations: PDC, proportion of days covered; BD, bipolar disorder; SD, standard deviation.

PDC Patterns for Patients with BD
(Stratified by Target Drugs)

Among patients with BD who were or were not prescribed
target drugs, the mean (SD) PDC in those who were
prescribed mood stabilizers only, atypical antipsychotics,
and typical antipsychotics was 0.61 (0.37), 0.46 (0.38),
and 0.44 (0.37), respectively, in the first year (Table 5).
The PDC for patients prescribed mood stabilizers and
atypical antipsychotics separately was similarly low, with
a mean (SD) PDC of 0.44 (0.28). In contrast, the PDC was
generally higher in patients prescribed several drugs con-
comitantly, and the highest mean PDC (0.83 [0.24]) was
found in those prescribed mood stabilizers only, and mood
stabilizers and atypical antipsychotics concomitantly.

Discussion

We described the real-world treatment patterns and medica-
tion adherence among patients with BD, by using a large-
scale, anonymized health insurance claims database in
Japanese clinical settings. Among patients prescribed target
drugs over three follow-ups, sodium valproate, lithium, or
aripiprazole were the most commonly prescribed, and
lamotrigine, the only medication indicated as BD mainte-
nance therapy in Japan, was prescribed to approximately
only 12% of patients. Patients with BD were commonly
prescribed benzodiazepines (70-87%) and antidepressants
(52-71%) in all three follow-ups. The mean PDC of 0.51
and 0.61 during the first and third year, respectively, for BD
patients suggested that medication adherence was low in

Japan, and this low adherence was comparable to that of
patients with schizophrenia, with a mean PDC of 0.51 and
0.61. These values were lower than the adherence threshold
of 0.80, thus indicating non-adherence.'®'" The PDC was
also low in younger patients aged <30 years across all three
follow-ups.

Although the duration of prescription extended in later-
year follow-ups, the daily dose of atypical antipsychotics was
relatively small during the first year and changed little over 3
years. For example, the estimated daily dose of aripiprazole
in the first- and third-year follow-up was 4.9 mg and 5.9 mg,
respectively, both of which were smaller than the recom-
mended dose of 12-24 mg for monotherapy or adjuvant
therapy.®> The small daily dose of aripiprazole observed in
our study may be because the manic or hypomanic episodes
last only for 9% and 1% of the time in patients with BD I and
II; 32% and 50% in those with depressive symptoms; 6% and
2% in those with cycling/mixed symptoms, respectively.>**
Furthermore, a cross-sectional study in Japan reported that
39.7% of BD patients prescribed aripiprazole were in
a depressive state (24.9%) and remission (14.8%), respec-
tively, while only 14.6% were in a state of mania.”® Another
possible reason for this small daily dose was that patients,
especially insurance members, may have non-severer symp-
toms of mania. Members are employed and most of them are
likely to be outpatients. Similar to aripiprazole, the daily dose
of quetiapine found in our study was smaller than the recom-
mended dose (50 mg initially and increased to 150 mg after 2
days from the initial prescription®”). This prescription pattern
could be due to clinicians’ concern over potential serious
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Table 5 PDC for Patients with BD Who Were and Were Not Prescribed Target Drugs Stratified by Prescription of Target Drugs®

During the First, Second, and Third Year of Follow-Up

Drugs First Year (n = 13,788) | Second Year (n = 5,494) | Third Year (n = 3,108)
n (%) Mean (SD) n (%) Mean (SD) n (%) Mean (SD)

Mood stabilizers only 4766 (34.6) | 0.61 (0.37) 1867 (34.0) | 0.76 (0.28) 1046 (33.7) | 0.80 (0.25)

Atypical antipsychotics only 2159 (15.7) | 0.46 (0.38) 604 (11.0) 0.67 (0.33) 314 (10.1) 0.67 (0.35)

Typical antipsychotics only 348 (2.5) 0.44 (0.37) 121 (2.2) 0.61 (0.34) 84 (2.7) 0.56 (0.39)

Mood stabilizers and atypical antipsychotics (each with 191 (1.4) 0.44 (0.28) 35 (0.6) 0.47 (0.29) 19 (0.6) 0.51 (0.27)

single use)

Mood stabilizers and atypical antipsychotics 851 (6.2) 0.68 (0.38) 481 (8.8) 0.86 (0.23) 329 (10.6) 0.88 (0.21)

(concomitant use)

Mood stabilizers only and mood stabilizers and atypical 774 (5.6) 0.83 (0.24) 351 (6.4) 0.86 (0.19) 182 (5.9) 0.87 (0.19)

antipsychotics (concomitant use)

Atypical antipsychotics only and mood stabilizers and 243 (1.8) 0.77 (0.28) 128 (2.3) 0.81 (0.25) 66 (2.1) 0.87 (0.19)

atypical antipsychotics (concomitant use)

Others 4456 (32.3) | 0.34 (0.41) 1907 (34.7) | 0.29 (0.42) 1068 (34.4) | 0.28 (0.42)

Note: *Target drugs (mood stabilizers, atypical antipsychotics, and typical antipsychotics) are listed in Supplementary Table I.
Abbreviations: PDC, proportion of days covered; BD, bipolar disorder; SD, standard deviation.

adverse events when used together with mood stabilizers (eg,
valproic acid).”®

Our findings suggest that the PDC among Japanese
patients with BD who started oral pharmacotherapy was
low (0.51-0.61), the result generally consistent with find-
ings from previous studies using claims database (mean
PDC of 0.65,° 0.45,'° and 0.44'"). The reason for a low
PDC during the first year of follow-up is unknown, but
these results indicate that patients initiating pharmacother-
apy may require intervention to improve PDC. A large
proportion of patients (60% and 78%, respectively) were
lost to follow-up during the second and third year. Thus, it
is speculated that some of these patients could be severely
affected by their condition and might have lost their job
and health insurance. Some of these patients may have
also been lost to follow-up because their treatment journey
extended beyond the study period, or they felt their con-
dition improved and no longer required pharmacotherapy.
Our results showed that the PDC improved in patients in
the (0.60-0.79).
Although this improvement needs to be carefully inter-

second- and third-year follow-ups
preted because the number of patients followed-up was
small, it is possible that these patients might have severe
conditions and required continuous and more intensive use
of pharmacotherapy. In fact, the patients during the second
and third year of follow-up visited hospitals slightly more

often (the mean number of outpatient visits 13.3 and 13.4
times, respectively) than those during the first year (12.6
times). Their frequent visits to hospitals may also indicate
that they were managing symptoms well (ie, experienced
positive medications effects).?’

Furthermore, our results suggested that BD patients
who were prescribed two drug classes concomitantly pre-
sented a higher PDC (eg, 0.68-0.83 during the first year,
>(0.80 generally considered to indicate adherence). It has
been speculated that patients who take multiple drugs
would visit hospitals once every 2 weeks to a month by
considering their condition, and they presumably under-
stand the need for polypharmacy. In contrast, patients with
BD who were prescribed one drug class at a time had
a low PDC and may require intervention to improve the
PDC. The improvement can, for example, shorten the time
of remission, lower the risk of relapse and hospitalization,
and improve the quality of life overall.'*

Our result suggested that the PDC was low in younger
patients (0.42 for <30 years), and this finding also supports
previous studies according to which young age at BD
onset (<30 years at onset of affective episodes) is a risk
factor for non-adherence to therapy.'? Younger patients
may also have little knowledge of their condition, which
may possibly lead to lower adherence. Thus, special atten-

tion may be required for optimizing maintenance therapy,
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especially in younger patients in Japan. In contrast to age,
findings on the effects of sex on adherence were
4.12:14.17.29

mixe although it is also possible that a lower

PDC in women may be related to concerns over the

12,30 and

increased risk of side effects such as weight gain
teratogenicity associated with some medications (eg,
valproate®’). The lower PDC of women in our study
could probably be due to the higher representation of
younger patients in the female subgroup than in the male
subgroup: 53% of women were aged <40 years compared
to 42% of men.

For patients with both BD and schizophrenia,® and who
had low adherence to orally administered antipsychotics,
long-acting injectable (LAI) antipsychotics could be
another treatment option. Previous studies have demon-
strated the effectiveness of LAI antipsychotics on treat-
ment continuation. For example, a real-world study using
a large administrative claims database reported that BD
patients treated with LAI antipsychotics (paliperidone,
haloperidol, risperidone, aripiprazole, fluphenazine, or
olanzapine) had a 5% higher PDC than those prescribed
oral antipsychotic monotherapy.'® Furthermore, patients
using oral antipsychotics were 19% more likely to discon-
tinue treatment than those using LAI medication.'” In
Japan, where LAI antipsychotics are still underused,
a real-world study using the JIMDC database demonstrated
patients treated with LAI antipsychotics (ie, aripiprazole)
were significantly less likely to discontinue treatment than
those receiving aripiprazole orally (adjusted hazard ratio:
0.54; p < 0.0001).** In the above studies, the mean age
(range) of patients with BD who received LAI and oral
antipsychotics was 36.1-38.4 years and 39.1-39.3 years,

. 10,32
respectively,'®?

which was comparable with the age
group of younger BD patients in our study (ie, <30 years
or 3040 years) who had poor medication adherence.
Hence, the use of LAI antipsychotics could be an alter-

native treatment option, especially in younger patients.

Limitations

Our study has some limitations. First, the results may not
be generalizable to the entire population with BD in
Japanese clinical setting because (1) the claims data were
obtained from society-managed, employment-based health
insurance programs, which cover around 5% of the total
population in Japan (as of August 2019);*° and (2) the
employees aged >65 years were less represented in the
database (3% of the total database population) compared
with people aged >65 years being represented in the

Japanese population (28.1% as of September 2019).*
Second, patients with non-severe symptoms associated
with BD may be overrepresented. Because insurance
members are employed, it is speculated that patients who
were severely impacted by BD could lose their jobs and
health insurance coverage and were not included in the
database. However, such bias may not be present in family
members. There were also limitations inherent to the
claims database. Diagnostic codes and prescription records
may be entered into the claims database for reimbursement
purposes, and treatment patterns and PDC may overesti-
mate actual medication intakes. The database did not con-
tain information such as type of BD (I or II) and state of
BD (eg, mania, depression, remission), attitudes of

12 and socioeconomic status.

patients, disease severity,
Thus, prescription patterns and PDC were examined in
the overall population. Further assessments may reinforce
the understanding of PDC in patients with BD and identify
patients in need of intervention. Finally, although PDC
was examined in subgroups of patients with BD, causality
between PDC and patients’ background could not be
established in this retrospective, observational study.
Despite these limitations, owing to the large and valid
sample collection of patient characteristics, the health
insurance claims database could be a valuable source of

information in a real-world setting.

Conclusion

In this large-scale, real-world retrospective, observational
cohort study using the health insurance claims database,
we documented that, in Japan, about one-quarter of
patients with BD were prescribed sodium valproate,
lithium, and aripiprazole, whereas lamotrigine, the only
medication indicated for maintenance treatment for BD,
was prescribed to approximately only 12% of patients,
with little changes in this treatment pattern over three
yearly follow-ups. The data suggested that the PDC was
possibly low in patients with BD during the first year
following initiating pharmacotherapy, and especially low
in younger patients. These patients may require special
attention to improve their adherence and optimize main-
tenance therapy to improve clinical outcomes.

Abbreviations

BD, bipolar disorders; PDC, proportion of days covered,
JSMD, Japanese Society of Mood Disorder; ICD,
International Statistical Classification of Diseases and
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