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Abstract

Background Prolonged treatment of insomnia using benzodiazepine (BZD) receptor agonists, including BZD and non-BZD
hypnotic drugs, can cause drug dependence, tolerance, abuse and other adverse events. These side effects are more common
and/or severe in older adults taking different hypnotic drugs concomitantly. Therefore, a single prescription is limited to 30
daily doses for most BZD receptor agonists and restrictions apply to the prescription of more than three types of hypnotic
drugs in Japan. Little is known, however, about the real-world prescribing pattern of hypnotic drugs in Japan.

Objective We analysed prescribing patterns for hypnotic drugs in Japan to evaluate whether real-world use differs from
guideline recommendations.

Methods In this nationwide, retrospective, longitudinal, observational study, we analysed the types of hypnotic drugs pre-
scribed, duration of medication and treatment setting in a subset of hospitals in Japan using a hospital-based administrative
claims database (Medical Data Vision). Patients initiating treatment with hypnotic drugs between January 2012 and December
2016 were included in the analyses to assess the duration of medication and occurrence of co-prescription of a second and
third hypnotic drug, within a year from prescription of the first hypnotic drugs.

Results In 261,167 patients analysed, the first hypnotic drugs prescribed were BZDs (59.7%), non-BZDs (36.8%), a mela-
tonin receptor agonist [MRA] (3.1%) and an orexin receptor antagonist [ORA] (0.4%). Benzodiazepine and non-BZD hyp-
notic drugs were mostly prescribed in inpatient settings (57.7% and 63.0%, respectively) and the MRA and ORA mostly in
outpatient settings (62.6% and 65.4%, respectively). The departments that prescribed the most patients their first hypnotic
drugs were internal medicine (23.6%), general surgery (11.8%), orthopaedic surgery (11.4%) and urology (5.3%). Of the
total prescriptions of MRA and ORA as the first hypnotic drugs, 22.0% and 31.8% were in internal medicine, 4.4% each in
general surgery, 6.0% and 4.5% in orthopaedic surgery, 9.7% and 4.4% in neurology, and 10.1% and 12.2% in psychiatry
departments, respectively. Mean duration of medication was 1.13 months for non-BZDs, 1.15 months for BZDs, 1.29 months
for the ORA and 1.83 months for the MRA. Overall, 5.3% (95% confidence interval 5.2-5.4) of patients were prescribed a
second hypnotic drug; of these, 8.4% (95% confidence interval 8.0-8.9) were prescribed at least three hypnotic drugs within
a year. Patients who were prescribed three or more hypnotic drugs received higher doses of the first drug than patients who
received fewer hypnotic drugs.

Conclusions Benzodiazepine receptor agonists were the most common hypnotic drugs prescribed as the first drug to patients
in Japan. Further education and awareness may be needed on the risk of complications and adverse events associated with
these therapies. The duration of BZD receptor agonist use was shorter than for the MRA and ORA, in accordance with
prescribing guidelines. Long-term use and co-prescribing of hypnotic drugs were also uncommon.

1 Introduction

In clinical practice, insomnia is typically treated with benzo-
diazepine (BZD) receptor agonists, including BZD and non-
BZD hypnotic drugs [1]. Prolonged use of several hypnotic
drugs, including BZD receptor agonists indicated for the
treatment of insomnia, can increase the risk of dependence
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The side effects of prolonged benzodiazepine receptor
agonist use are more common and/or severe in older
adults who take multiple hypnotic drugs concomitantly.

This study revealed that benzodiazepine receptor
agonists are the most commonly prescribed first-line
treatments and are mostly prescribed in the inpatient set-
ting in hospital departments such as internal medicine,
general surgery, orthopaedic surgery and urology.

A melatonin receptor agonist and an orexin receptor
antagonist were commonly prescribed to patients in an
outpatient setting in internal medicine, psychiatry and
neurology departments.

(with associated withdrawal and rebound effects), tolerance
(potentially necessitating increased dosages) and drug abuse
[1-4]. Continued use of hypnotic drugs can also increase the
risk of adverse events, such as anterograde amnesia, confu-
sion, somnolence, dizziness, ataxia, fatigue and falls [1, 3,
5]. These adverse events tend to be more common and/or
more severe in older patients and those taking concomitant
medications [3]. Thus, many countries, regions/states and
institutions do not recommend extended hypnotic drug pre-
scription or co-prescription of multiple psychotropic drugs
[3].

The Japanese public health insurance system has
restricted both the number of co-prescribed hypnotic drugs
and the quantity of a drug in a single prescription [6-8].
Prescribing more than three hypnotic drugs impacts reim-
bursement, resulting in reduced payment from public health
insurance [7]. Up to 30 daily doses of BZDs (except rilmaza-
fone) and a non-BZD hypnotic drug, zolpidem, can be pre-
scribed [6, 8—10]. In contrast, the duration of medication is
not restricted for melatonin receptor agonists (MRAs; only
ramelteon is available in Japan) or orexin receptor antago-
nists (ORAs; only suvorexant is approved in Japan) [11].
Thus, the current restriction of hypnotic drugs in Japan
applies to the duration of BZD receptor agonist treatment
and concomitant use of different drugs.

Data on prescription patterns for hypnotic medications in
a real-world setting are limited in Japan [12]. No informa-
tion is available on MRA and ORA prescription. This study
analysed prescribing patterns for hypnotic medications using
data from a large Japanese health insurance claims database,
covering a subset of hospitals across Japan. We evaluated
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whether real-world use of hypnotic medication differs from
guideline recommendations to detect potential problematic
use of BZDs, non-BDZs, MRAs and ORAs.

2 Methods
2.1 Study Design and Setting

This retrospective longitudinal observational study used data
extracted from the Medical Data Vision (MDV) database
(Medical Data Vision Co., Ltd, Tokyo, Japan), the largest
nationwide hospital-based administrative claims database in
Japan. The objective of this study was to explore prescribing
patterns for hypnotic medications in Japan, including the
prevalence and patterns of co-prescription of different drugs.
To capture the prescription pattern of the MRA ramelteon,
which became available in Japan in October 2011, data
between January 2012 and December 2016 were analysed.

2.2 Data Source

The MDYV database houses claims data from April 2008
onwards. As of July 2018, the database contained ~ 24 mil-
lion patient data (~ 19% of the Japanese population) from
~ 360 large hospitals adopting the Diagnostic Procedure
Combination/Per-Diem Payment System, covering 21% of
such hospitals, which comprised about a fifth (in 2019) of all
hospitals in Japan. The MDYV holds anonymised information
about patient characteristics, diagnoses, medical expenses,
medical procedures and drug prescriptions. Patient informa-
tion can be traced over time within the same hospital.

2.3 Participants

Eligible patients were observable for at least 3 months before
and at least 1 year after the first prescription of a hypnotic
drug (“index date”). Those who were prescribed more than
one hypnotic drug on the index date or any hypnotic drugs
within 3 months of the index date were excluded; a 3-month
“washout” was considered sufficient based on typical hyp-
notic drug prescription durations in Japan. Patients who
were prescribed a powder formulation of the first hypnotic
drug were also excluded because their dosage was not avail-
able in the MDYV database.

2.4 Hypnotic Drugs

Benzodiazepines included in this study were estazolam,
quazepam, triazolam, nitrazepam, nimetazepam, haloxa-
zolam, flunitrazepam, flurazepam, brotizolam, rilmaza-
fone hydrochloride hydrate, lormetazepam and etizolam,;
non-BZD hypnotic drugs were eszopiclone, zopiclone and
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zolpidem tartrate; the MRA was ramelteon; and the ORA
was suvorexant. Melatonin, an MRA that can be purchased
over the counter in other countries, is not approved in Japan.

2.5 Data Analysis

The following information was retrieved from the database
and analysed descriptively: the percentage of patients receiv-
ing each drug as their first hypnotic drug prescription, dura-
tion of treatment, duration of treatment by treatment setting
(inpatient vs outpatient) and hospital department prescribing
the first hypnotic drug. Point estimates and 95% confidence
intervals (CIs) were computed for time to second hypnotic
drug prescription and its rate of occurrence, and time (from
second) to third hypnotic drug prescription and its rate of
occurrence. The above data were presented for the overall
patient population, by drug class (BZD, non-BZD, MRA and
ORA) and by individual hypnotic drugs. Mean changes in
monthly dose over time were calculated in all patients, those
with a second prescription, those with or without a third
prescription, and those with multiple drug types prescribed
at the second prescription.

Duration of medication was defined as the time between
the index date and the last prescription date of the same drug
without any untreated period of more than 60 days; a pre-
scription-free interval of up to 60 days was deemed as con-
tinuation of the drug. The maximum number of daily doses
allowed in Japan for BZD receptor agonist prescription is
30 [6, 8, 9]. Treatment duration for patients prescribed a
hypnotic medication for more than 1 year was capped at 1
year. Additionally, the proportion of patients who contin-
ued the first prescribed hypnotic medication for the entire
1 year after the index date (the “continuation rate”) was
determined.

The frequency of the second hypnotic drug prescrip-
tion during the 1 year following the index date was deter-
mined, as was the time to the second hypnotic drug pre-
scription (measured from the index date to the date of the
first prescription of the second hypnotic drug). Frequency
of prescribing at least three hypnotic drugs during the 1
year following the index date was also analysed. For these
analyses, patients were classified into three groups, patients
prescribed: (1) additional second hypnotic drug without
proceeding to a third; (2) additional second hypnotic drug
followed by a third (including those who were prescribed
additional drugs thereafter); and (3) one or more additional
hypnotic drugs prescribed at the time the second hypnotic
drug was prescribed. Time from second to third hypnotic
drug prescription (measured from first prescription date of
the second drug to first prescription date of the third drug)
was determined for the second patient group.

A change in the mean monthly dose of prescribed hyp-
notic medication during the 1 year following the index date

was calculated for the three patient groups described above:
patients prescribed a single hypnotic drug, two hypnotic
drugs or at least three hypnotic drugs. Doses for each drug
are expressed as the flunitrazepam-equivalent dose, deter-
mined using the conversion table published by Inada and
Inagaki [13]. For ramelteon and suvorexant, for which pub-
lished conversion rates are unavailable, 8 mg and 20 mg,
respectively, were deemed equivalent to 1 mg of flunitraz-
epam based on approved doses, clinical experiences of the
authors and expert opinion (Dr. Ataru Inagaki, Aoyama
Gakuin University, Tokyo, Japan).

All analyses were performed using SAS Version 9.4 (SAS
Institute, Cary, NC, USA) and Microsoft Excel (Microsoft,
Japan). Data were extracted from the MDYV database on 18
November, 2017. Treatment discontinuation was not defined
formally in this study. All patient data were de-identified and
encrypted before entry into the MDYV database.

3 Results
3.1 Patients

Of 1,785,857 patients within the MDV Diagnostic Proce-
dure Combination claims database who received at least
one prescription for a hypnotic medication within the study
timeframe, 261,167 (14.6%) met the inclusion criteria and
were included (Fig. 1). Mean age was 67.1 years; 54.4% of
patients were female (Table 1).

3.2 First Hypnotic Drug Prescriptions

Of the 261,167 patients analysed, 59.7% were prescribed a
BZD as the first hypnotic drug, 36.8% a non-BZD, 3.1% an
MRA (ramelteon) and 0.4% an ORA (suvorexant) (Table 1).

3.2.1 Patient Setting

Overall, 153,841 (58.9%) of patients had been admitted
to hospital at the time of the first hypnotic drug prescrip-
tion. First hypnotic drugs prescribed in an inpatient set-
ting were BZDs to 89,910 (34.4%) patients, non-BZDs to
60,525 (23.2%) patients, an MRA to 3048 (1.2%) patients
and an ORA to 358 (0.1%) patients. First hypnotic drugs
prescribed in an outpatient setting were BZDs to 65,951
(25.3%) patients, non-BZDs to 35,596 (13.6%) patients, an
MRA to 5103 (2.0%) patients and an ORA to 676 (0.3%)
patients. The BZD and non-BZD hypnotic drugs were
mostly prescribed in an inpatient setting (57.7% and 63.0%,
respectively), whereas the MRA and ORA were mostly pre-
scribed in an outpatient setting (62.6% and 65.4%, respec-
tively). Individual drugs that were prescribed to more
patients in an inpatient setting than in an outpatient setting
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December 2016 (N = 1,785,857)

Patients prescribed =1 hypnotic agent between April 2008 and

.| Patients observed for <3 months prior to the ‘first’ prescription
- (n=1,129,204)

(N = 656,653)

Patients observed for 23 months prior to the ‘first’ prescription

Patients observed for <1 year after the ‘first’ prescription

(n=329,691)

(N = 326,962)

Patients observed for 21 year after the ‘first’ prescription

.| Patients with an index date on or before 31 December 2011

N

(n = 56,932)

1 January 2012 (N = 270,030)

Patients prescribed their first hypnotic agent on or after

Patients prescribed >1 type of hypnotic agent on the

A 4

S
>

index date (n = 8639)

index date (N = 261,391)

Patients prescribed one common hypnotic agent on the

N

o Patients prescribed a powder formulation on the index date
- (n=224)

(N = 261,167)

Patients not prescribed a powder formulation on the index date

Fig. 1 Patient selection. ‘First’ prescription defined as the first day of prescription for a hypnotic drug during the observation period

were rilmazafone (82.0%), brotizolam (74.6%), zopiclone
(71.7%), lormetazepam (66.7%), nitrazepam (63.7%), zolpi-
dem (62.7%), quazepam (61.6%) and triazolam (54.8%).

3.2.2 Medical Departments

Medical departments prescribing at least 5% of the total
patients (n = 261,167) with a first hypnotic drug at the index
date included internal medicine (23.6%), general surgery
(11.8%), orthopaedic surgery (11.4%) and urology (5.3%)
departments (Fig. 2). Neurology and psychiatry departments
(i.e., neurology, psychiatry, neuropsychiatry and psychoso-
matic medicine) were responsible for prescribing 6.1% of
the first hypnotic drugs in aggregate. Benzodiazepines (n =
155,861) and non-BZDs (n = 96,121) prescribed as the first
hypnotic drugs were similarly distributed across the different
departments (Fig. 2). An MRA as the first hypnotic drug (n
= 8151) was highest in internal medicine (22.0%), dispro-
portionally high in psychiatry (10.1%) and neurology (9.7%)
departments, and disproportionally low in other departments
including general surgery (4.4%) and orthopaedic surgery
(6.0%) (Fig. 2). Similarly, ORA as the first hypnotic drug
(n = 1034) was highest in internal medicine (31.8%), dis-
proportionally high in psychiatry (12.2%) and dispropor-
tionally low in other departments including general surgery
(4.4%), orthopaedic surgery (4.5%) and urology (2.4%)
(Fig. 2). The distribution of individual BZD and non-BZD
drugs prescribed as the first hypnotic drug across different
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departments had a similar profile as that of the whole drug
class (Table 2).

3.2.3 Mean Duration of Prescribed Treatment

Mean duration of prescribed treatment with a first hypnotic
drug was 1.16 months. Individual BZDs and non-BZDs pre-
scribed first for a mean of over 1 month were flurazepam,
estazolam, triazolam, etizolam, lormetazepam, eszopiclone,
nitrazepam, brotizolam and zolpidem (Table 1); mean dura-
tion was 1.15 months for BZDs and 1.13 months for non-
BZDs overall. The MRA and ORA were prescribed for a
mean of 1.83 and 1.29 months, respectively.

3.2.4 Continuation Rate

The continuation rate of hypnotic drugs was 4.7% (n =
12,340) (Table 1). For the MRA, the continuation rate was
higher than that observed with other drug classes (7.9% vs
4.4-5.2%).

3.3 Further Hypnotic Drug Prescriptions

In total, 13,799 patients (5.3%) were prescribed a second
hypnotic drug within 1 year after the index date (Table 1).
Patients prescribed an MRA as the first drug were more fre-
quently prescribed a second hypnotic drug than were those
prescribed other drug classes (8.3% vs 5.1-6.0%) (Table 1).
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Table 1 Summary of patient age and sex at the time of first hypnotic drug prescription (index date), and first and second hypnotic drug prescrip-
tions, overall and according to drug class and drug

First drug Patients, n (%) Mean age, Female, % Quantity limit Mean dura- First hypnotic ~ Second Mean time to
received years (SD) for a single tion of first drug continu-  hypnotic drug second hypnotic
prescription®  hypnotic drug  ationrate, %  prescription,  drug prescrip-
prescription, (95% CI) % (95% CI) tion, months
months (95% CI)
Total 261,167 67.1 (15.5) 54.4 - 1.16 47(4.6-4.8) 53(52-54) 1.24(1.20-
1.28)
BZDs 155,861 (59.7) - 1.15 48(4.7-49) 51(5.0-52) 1.26(1.21-
1.31)
Brotizolam 63,200 (24.2) 68.7 (14.5) 50.5 1 month’s 1.22 50(4.8-5.1) 6.0(5.8-6.1) 1.20(1.13—
Etizolam 39,181 (15.0) 65.0 (16.5) 64.5 1 month’s 1.53 6.7 (64-69) 4.7(4549) 1.68(1.57-
supply 1.80)
Flunitraz- 20,083 (7.7)  66.9 (14.6) 455 1 month’s 0.51 2.0(1.8-22) 3.8(3.54.1) 0.97(0.84—
epam supply 1.11)
Rilmazafone 19,542 (7.5)  66.0 (15.1) 54.9 No limit 0.58 1.5(1.4-1.7) 3.8@3.54.1) 0.75(0.64—
0.86)
Triazolam 7839 (3.0) 68.2 (14.7) 571 1 month’s 1.55 7.6(7.0-82) 5.7(52-62) 1.29(1.10-
supply 1.48)
Nitrazepam 2693 (1.0) 63.0 (18.8) 61.0 1 month’s 1.26 5.1(4.3-6.0) 5.9(5.0-6.8) 1.33(0.98-
supply 1.69)
Lormetaz- 1524 (0.6) 69.7 (14.2) 50.1 1 month’s 1.51 6.7(54-79) 524.1-64) 1.78(1.15-
epam supply 2.40)
Estazolam 1354 (0.5) 69.3 (15.3) 51.7 1 month’s 1.79 8.3(6.8-9.7) 8.1(6.6-9.5) 1.18(0.81-
supply 1.56)
Quazepam 424 (0.2) 61.7 (16.5) 62.3 1 month’s 0.84 33(1.6-5.0) 4.5(25-6.5) 0.91(0.14-
supply 1.68)
Nimetaz- 11(<0.1) 60.3 (18.7) 27.3 1 month’s 0.43 0 0 N/A
epam supply
Flurazepam 7 (< 0.1) 62.0 (11.0) 429 1 month’s 1.97 14.3 (0.0- 0 N/A
supply 40.2)
Haloxazolam 3 (< 0.1) 59.7 (6.6) 100 1 month’s 0.03 0 0 N/A
supply
Non-BZDs 96,121 (36.8) - 1.13 444.3-45) 53(5.2-55) 1.18(1.12-
1.23)
Zolpidem 72,354 (27.7)  67.0 (16.5) 53.1 1 month’s 1.14 44(4.3-46) 52(50-54) 1.20(1.14-
supply 1.27)
Zopiclone 17,713 (6.8)  68.4 (14.3) 54.9 No limit 1.00 373440 59(55-62) 0.94(0.83-
1.06)
Eszopiclone 6054 (2.3) 68.4 (15.0) 55.3 No limit 1.44 59(5.3-65) 54(48-6.0) 1.59 (1.34—
1.84)
MRA
Ramelteon 8151 (3.1) 65.2 (23.0) 49.7 No limit 1.83 79(7.3-8.5) 83(7.7-8.9) 1.47(1.30-
1.65)
ORA
Suvorexant 1034 (0.4) 67.3 (16.3) 51.5 No limit 1.29 523.9-6.6) 6.0(45-74) 1.35(0.84—
1.86)

BZDs benzodiazepines, CI confidence interval, MRA melatonin receptor agonist, N/A not applicable, ORA orexin receptor antagonist, SD stand-

ard deviation

#According to the Japanese Ministry of Health, Labour and Welfare[8]
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Fig.2 Percentage of patients with a first hypnotic drug prescription
by medical department, overall and according to drug class. Only
medical departments issuing at least 2% of prescriptions are shown.
Total prescriptions by additional neurology and psychiatry depart-

However, time until prescription of a second hypnotic drug
was similar in patients prescribed an MRA as their first drug
compared with those prescribed other drug classes (1.47 vs
1.18-1.35 months) (Table 1).

Of 13,799 patients prescribed a second drug, 1163 (8.4%)
were prescribed at least three drugs (Table 3). Patients ini-
tially prescribed an ORA were overall most likely to be pre-
scribed at least three drugs and those prescribed a non-BZD
were least likely to be prescribed at least three drugs.

The mean time from the second to third hypnotic drug
prescription was 0.92 months among 807 patients pre-
scribed a single second hypnotic drug followed by a third
drug (Table 4). The time from the second to third prescrip-
tion was longer in patients initially prescribed an MRA than
those first prescribed another hypnotic drug class (1.35 vs
0.43-0.94 months).

The mean monthly dose of a prescribed hypnotic medi-
cation increased almost linearly over the 1-year post-index
period (Fig. 3). At all timepoints, the mean monthly dose
was higher in patients receiving three or more medications
than in those receiving fewer medications.

4 Discussion

We used the largest hospital-based health claim database in
Japan to analyse real-world prescribing patterns of hypnotic
medications. Our findings revealed a wide range of drugs
prescribed as initial hypnotic medications, with BZDs the
most commonly prescribed (~ 60% of patients). The second
most common class was non-BZDs, prescribed to over one-
third of patients. First use of the MRA ramelteon (3.1%)
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ments were as follows: psychosomatic medicine (0.2%), neuropsy-
chiatry (0.2%) and undefined neurology department (0.1%). BZD ben-
zodiazepine, MRA melatonin receptor agonist, ORA orexin receptor
antagonist

and the ORA suvorexant (0.4%) was uncommon. The most
prescribed drug was the non-BZD zolpidem (27.7%). Thus,
hospital physicians in Japan appear to prefer BZDs and non-
BZDs as the first hypnotic drug, despite the risk of compli-
cations and associated adverse events [1-5].

Our findings are consistent with those from a cross-sec-
tional study in Japanese adults with insomnia from the 2012
Japan National Health and Wellness Survey [14], which
reported BZDs and non-BZDs (zolpidem, brotizolam, flu-
nitrazepam, etizolam and triazolam) as the most commonly
prescribed hypnotic drugs. Similar trends were reported in
studies in the USA, Taiwan, South Korea, France and Swit-
zerland [15—19]. Thus, the high prevalence of BZD receptor
agonist prescription remains a challenge in public health
systems worldwide.

Approximately 60% of patients were inpatients at the
time of the first hypnotic drug prescription. Of all hyp-
notic drugs reported, rilmazafone, brotizolam, zopiclone,
lormetazepam, nitrazepam, zolpidem, quazepam and tria-
zolam were prescribed to more inpatients than to outpatients.
By contrast, ramelteon and suvorexant were more frequently
prescribed to outpatients. Internal medicine was the depart-
ment with the highest rate of prescription of first hypnotic
medications. This is not surprising, as those having health
problems in Japan would initially visit hospital internists
in general, as consultation with a primary care physician
is not mandatory. A prior study on outpatients attending a
Japanese hospital indicated that BZDs were most likely to
be prescribed to patients treated in internal medicine depart-
ments compared with other hospital departments [20]. In our
analysis, higher proportions of MRA (ramelteon) and ORA
(suvorexant) drugs among the total prescription of each drug
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Table 3 Trends in second and subsequent hypnotic drug prescriptions according to drug class and drug

Drug class/drug Patients with second Subsequent hypnotic drug prescriptions
prescription, n . ; - -
No additional drug after Third drug after sec-  Multiple drugs®, Prescribed > 3
second drug, % ond drug, % % drugs in total, %
(95% CI)
Total 13,799 91.6 5.8 2.6 8.4 (8.0-8.9)
BZDs 7928 91.2 6.1 2.7 8.8 (8.2-9.4)
Brotizolam 3764 92.1 5.6 2.3 7.9 (7.0-8.8)
Etizolam 1850 92.7 52 2.1 7.3 (6.1-8.5)
Flunitrazepam 762 84.9 9.6 5.5 15.1 (12.6-17.6)
Rilmazafone 741 92.2 6.2 1.6 7.8 (5.9-9.8)
Triazolam 444 87.6 6.8 5.6 12.4 (9.3-15.5)
Nitrazepam 159 89.9 6.9 3.1 10.1 (5.4-14.7)
Estazolam 109 89.0 8.3 2.8 11.0(5.1-16.9)
Lormetazepam 80 91.3 6.3 2.5 8.8 (2.6-14.9)
Quazepam 19 89.5 10.5 0.0 10.5 (0.0-24.3)
Flurazepam 0 0.0 0.0 0.0 0
Haloxazolam 0 0.0 0.0 0.0 0
Nimetazepam 0 0.0 0.0 0.0 0
Non-BZDs 5136 92.2 5.4 2.4 7.8 (7.1-8.5)
Zolpidem 3766 92.4 52 24 7.6 (6.8-8.5)
Zopiclone 1043 92.8 5.0 2.2 7.2 (5.6-8.8)
Eszopiclone 327 88.4 8.9 2.8 11.6 (8.1-15.1)
MRA
Ramelteon 673 91.1 6.5 2.4 8.9 (6.8-11.1)
ORA
Suvorexant 62 90.3 4.8 4.8 9.7 (2.3-17.0)

BZDs benzodiazepines, CI confidence interval, MRA melatonin receptor agonist, ORA orexin receptor antagonist

*Prescribed concomitantly at the time of the second hypnotic drug prescription

were prescribed in psychiatry and neurology/neurosurgery
departments than BZDs and non-BZDs. This finding may
reflect the minimal abuse potential of MRAs and ORAs and
relatively benign neuropsychiatric side-effect profiles [1,
4, 5], which are common for patients with brain injury or
psychiatric conditions [21, 22]. Targeted detailing of these
drugs in psychiatry and neurology/neurosurgery departments
by the manufacturers may also be a factor. The choice of
hypnotic drug was reported to be influenced by physician
specialty, duration of effect, patient age, comorbidities and
cost [23-25]. Further education and awareness campaigns
may be needed around the risk of complications and adverse
events associated with these therapies [26, 27].

Long-term use of some BZDs and non-BZDs is concern-
ing and may represent a public health problem in Japan and
other countries [28—36]. Internists and psychiatrists in Japa-
nese hospitals may be more likely to prescribe long-term
hypnotic medications than physicians of other specialities
[25, 34, 36], possibly because psychiatric patients have a
higher rate of chronic insomnia than the general population
[5, 21]. The MRA ramelteon has a lower risk of cumulative
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adverse events than most other hypnotic drugs [1, 4, 5, 10,
37], and thus may be suitable for extended use in adults.
Patients prescribed an MRA as the first drug had a higher
rate (7.9%) of continuing the therapy for at least 1 year than
the overall patient population (4.7%). Despite a low continu-
ation rate among initiators of hypnotic drugs, the estimated
prevalence of hypnotic drug use is high in the Japanese
population overall (3.02% in male individuals and 4.29% in
female individuals) [38].

Overall, 13,799 (5.3%) patients were prescribed a second
hypnotic drug during the follow-up period (1 year follow-
ing study entry); of these, 1163 (8.4%) were prescribed at
least three drugs. Effective first hypnotic drug treatment,
along with treatment guidelines that warn against co-pre-
scription of psychotropic drugs, may explain the low use
of additional hypnotic drugs. The Pharmaceuticals and
Medical Devices Agency in Japan published an Alert for
Proper Use of Drugs for BZD receptor agonists in March
2017 [39], closely following the observation period of this
study (December 2016), which may further reduce co-pre-
scriptions or prolonged or high-dose prescriptions of BZD
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Table4 Time from second to third hypnotic drug prescription in
patients prescribed second and third drugs sequentially, overall, and
by drug and drug class

First hypnotic Patients, » Mean time from second to third
drug prescrip- hypnotic drug prescription, months
tion (95% CI)
Total 807 0.92 (0.81-1.03)
BZDs 483 0.94 (0.80-1.09)

Brotizolam 211 0.97 (0.75-1.20)

Etizolam 96 0.97 (0.66-1.28)

Flunitrazepam 73 1.20 (0.74-1.66)

Rilmazafone 46 0.42 (0.20-0.65)

Triazolam 30 0.94 (0.51-1.36)
Nitrazepam 11 1.00 (0.00-2.03)
Estazolam 9 0.30 (0.10-0.50)
Lormetazepam 5 0.82 (0.00-1.88)
Quazepam 2 2.06 (0.00-4.45)
Flurazepam 0 N/A
Haloxazolam 0 N/A
Nimetazepam 0 N/A
Non-BZDs 277 0.81 (0.63-0.98)
Zolpidem 196 0.83 (0.60-1.06)
Zopiclone 52 0.51(0.27-0.74)
Eszopiclone 29 1.17 (0.68-1.67)
MRA
Ramelteon 44 1.35 (0.73-1.98)
ORA
Suvorexant 3 0.43 (0.11-0.75)

BZDs benzodiazepines, CI confidence interval, MRA melatonin
receptor agonist, N/A not applicable, ORA orexin receptor antagonist

hypnotic drugs in Japan. Patients prescribed an MRA first
were marginally more likely to be prescribed a second drug
than those prescribed other drug classes. However, the time
until prescription of a second hypnotic drug was longer in
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patients prescribed an MRA first. Patients prescribed an
ORA first were most likely to be prescribed at least three
drugs. Patients prescribed at least three drugs had a higher
mean monthly dose than those prescribed fewer drugs.

Our study showed that the mean monthly dose of pre-
scribed hypnotic medication increased with time. The
increases likely reflect the increase in BZD doses, as the
prescription rates and proportions of patients receiving at
least two drugs for MRA and ORA were low. Patients who
received second and third drugs were prescribed higher
doses from the start of treatment than those only receiving
one drug. From a clinical perspective, the risk of future com-
plications is substantial if high-dose BZD is required from
the start of treatment [1, 3, 5]; therefore, multifaceted inter-
ventions including non-drug therapy should be considered.

This analysis is limited by its retrospective and obser-
vational nature and use of only one medical claims data-
base. The MDV database comprised patients treated at large
acute-care hospitals in Japan; therefore, the findings may
not be generalisable to patients outside Diagnostic Proce-
dure Combination hospitals. Another limitation associated
with the use of the MDYV database is the absence of data
linkage between medical care facilities, thus some of the
patients included in this study may include those who have
previously received hypnotic drugs in another facility (not
new starters). Statistical comparisons were not conducted in
this study. The study population includes only those patients
from the MDYV database who were prescribed at least one
hypnotic drug, which was a small proportion (14.6%) of the
database. Furthermore, no information on non-pharmaco-
logical sleep interventions (cognitive-behavioural therapy,
relaxation methods, sleep hygiene) or the relative effective-
ness of treatments is available. Additionally, findings are
only applicable to the hospital setting; therefore, conducting
a similar analysis using data including the primary care set-
ting would be important.
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Fig. 3 Mean monthly dose of prescribed hypnotic medication (flunitrazepam dose equivalent) over time elapsed since the first hypnotic drug pre-

scription (index date), according to subsequent prescriptions
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5 Conclusions

Patients prescribed a first hypnotic drug in hospitals in Japan
most commonly receive a BZD or non-BZD, with prescrip-
tions more frequent in inpatients than in outpatients. Further
education and awareness may be needed around the risk of
complications and adverse events associated with these ther-
apies. In accordance with prescribing guidelines, BZDs and
non-BZDs were mostly prescribed for shorter durations than
the MRA and ORA. The MRA and ORA were more likely to
be prescribed as a first hypnotic drug within internal medi-
cine, psychiatry and neurology/neurosurgery departments.
Long-term use and co-prescribing of hypnotic medications
were uncommon.
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