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Abstract 

Background  Clinical characteristics and treatment practice of patients with migraine in Japan in real-world setting 
have not been fully investigated. We conducted a retrospective cohort study using claims database to understand 
the clinical practice of migraine in recent years and to characterize patients potentially not managed well by current 
treatment options.

Methods Our study used data from the large claims database maintained by JMDC Inc. Patients with diagnosis 
of headache or migraine between January 1, 2018, and July 31, 2022, were defined as the headache cohort, and those 
with migraine diagnosis and prescription of migraine treatments among the headache cohort were included 
in the migraine cohort. In the headache cohort, characteristics of medical facilities and status of imaging tests to dis-
tinguish secondary headache were examined. Treatment patterns and characteristics of patients potentially not man-
aged well by acute/preventive treatment were described in migraine cohort.

Results In the headache cohort, 989,514 patients were included with 57.0% females and mean age of 40.3 years; 
77.0% patients visited clinics (with ≤ 19 bed capacities) for their primary diagnosis, and 30.3% patients underwent 
imaging tests (computed tomography and/or magnetic resonance imaging). In the migraine cohort, 165,339 patients 
were included with 65.0% females and mean age of 38.8 years. In the migraine cohort, 95.6% received acute treat-
ment while 20.8% received preventive treatment. Acetaminophen/non-steroidal anti-inflammatory drugs were most 
common (54.8%) as the initial prescription for migraine treatment followed by triptan (51.4%). First treatment pre-
scription included preventive treatment in 15.6%, while the proportion increased to 82.2% in the fourth treatment 
prescription. Among patients with more than 12 months of follow-up, 3.7% had prescription patterns suggestive 
of risk of medication-overuse headache, and these patients were characterized by a higher percentage of females 
and a higher prevalence of comorbidities.

Conclusions This study revealed that approximately one-fifth of the patients with migraine visiting medical facilities 
use preventive drugs. The presence of potential patients at risk of medication-overuse headache and the role of clin-
ics in migraine treatment were also described.
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Introduction
Migraine is the most common multifactorial neurologic 
disorder which has remained as one of the prominent 
causes affecting patients’ quality of life and daily func-
tions [1]. It is characterized by incidences of relapse 
and remittance of extreme headache with variable fre-
quencies affecting both men and women [2]. The esti-
mated lifetime global prevalence of migraine was 17.5% 
including both genders and 21.0% in females and 11.6% 
in males based on an in-depth literature review of stud-
ies published until 2020 [3]. As per the Global Bur-
den of Disease 2019 study, migraine is the second most 
common cause of disability globally and the first cause 
of disability among women younger than 50  years [4]. 
In Japan, the estimated annual prevalence of migraine 
ranged between 6.0% and 8.9% [5]. Multiple cross-sec-
tional online surveys conducted in Japan also suggested 
a substantial burden of migraine with poor quality of 
life, daily life activity impairment, work disability and 
decreased work productivity, and unmet needs for acute 
and preventive treatments [6–8]. A cross-sectional study 
conducted in ~ 30,000 patients with migraine revealed a 
substantial economic burden in terms of increased direct 
costs (1.83-fold increased healthcare resource utilization) 
and indirect costs (1.82-fold increase, primarily driven 
by increased presenteeism costs), compared to ~ 1,512 
matched non-migraine respondents [9].

The primary aim of the acute migraine treatment is 
to reduce the frequency, severity, and duration of the 
migraine attack with the objectives of regaining nor-
mal functional ability and overall management with or 
without minimal side effects [10]. The current acute 
treatments include treatment with prescription and 
over-the-counter (OTC/nonprescription) drugs includ-
ing combination non-steroidal anti-inflammatory drugs 
(NSAIDs)–acetaminophen, aspirin, and caffeine. Other 
than OTC drugs, NSAIDs, acetaminophen, triptans, 
ergotamine, and antiemetics are also used [11]. In addi-
tion to acute treatment, prevention of migraine in selected 
patient population helps reduce the clinical, humanistic, 
and economic burden of the disease [12]. Preventive (pro-
phylactic) treatment includes use of prescription drugs 
such as beta-blockers, antidepressants, antiepileptics, and 
calcium-channel blockers [13]. Additionally, anti–calci-
tonin gene-related peptide (CGRP) monoclonal antibod-
ies (mAbs) have been approved as preventive treatment 
options in Japan in 2021 [12, 14, 15].

In a previous cross-sectional population-based online 
survey of 17,071 individuals with migraine in Japan, the 
status of acute migraine treatment was assessed, and 
unmet needs were discussed [8]. Of 14,869 individuals 
using acute treatment, 48.3% reported poor or very poor 
effectiveness of treatment. During severe headaches, 

37.4% respondents reported severe or very severe impair-
ment of daily life activity and work while 47.6% reported 
some impairment of working ability or activity. Over-
all, the study reported that approximately three-fourths 
of Japanese individuals with migraine have unmet needs 
despite receiving acute migraine treatment [8]. Medica-
tion-overuse headache (MOH) caused by overuse of acute 
treatments has been another concern in patients with 
migraine in Japan [16]. However, epidemiological infor-
mation on MOH in Japan is limited. On the other hand, 
the use of prophylactic treatment with beta-blockers, 
calcium-channel blockers, antiepileptics, and antidepres-
sants was associated with a high rate of discontinuation 
within 2 months of treatment initiation [13, 17]. Despite 
the introduction of anti-CGRP mAbs as the new pre-
ventive treatment option, there is insufficient evidence 
to determine which patients should receive prophylactic 
medication in the real-world practice [8, 11, 13, 18].

In this context, more detailed understanding of the 
medical environment and treatment patterns including 
the effect of changes in prophylactic treatment options 
for patients with migraine in the current real-word 
practice is needed. The characteristics of medical facili-
ties providing migraine care and the characteristics of 
patients who are potentially not managed well with pre-
vailing acute and preventive treatment options or who 
are at risk of MOH are not well documented till date. 
To address this evidence gap, we conducted a retrospec-
tive noninterventional cohort study in Japan to describe 
the characteristics of medical facilities treating migraine 
in Japan, the real-world treatment patterns, and clinical 
characteristics of patients with migraine, including those 
who were potentially not managed well by the current 
acute and/or preventive treatments.

Methods
Study design and data source
This was a retrospective database analysis that utilized 
anonymized claims data from JMDC Inc. JMDC is a large 
claims database in Japan that collects claims data from 
health insurance providers for company employees and 
their dependents. As of December 2023, the database had 
information on approximately 17 million people [19]. The 
JMDC database includes diagnosed disease names, coded 
according to Japanese Claims Codes and International 
Classification of Diseases 10th revision (ICD10) cod-
ing scheme, and details of prescriptions. The JMDC data 
include data from inpatients, outpatients, and pharmacy 
claims. Within the JMDC database, the patients can be 
followed even if they visited multiple medical facilities 
unless they withdrew from the health insurance. The 
study period was from January 1, 2018, to July 31, 2022.
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Patient identification
Two patient cohorts were created for the study: 1) head-
ache cohort and 2) migraine cohort. The headache 
cohort was set to characterize medical facilities treating 
headache and the status of imaging tests to distinguish 
secondary headaches in Japan. On the other hand, the 
migraine cohort was set to characterize the clinical char-
acteristics of patients with migraine in Japan, explore 
the actual treatment pattern for migraine patients, and 
explore the characteristics of patients who are potentially 
not managed well by existing migraine treatments includ-
ing patients at risk of MOH. Patients (aged ≥ 18  years) 
with a diagnosis of headache (R51) or migraine (G43) 
according to the ICD10 between January 1, 2018, and July 
31, 2022, with at least 6 months of baseline period were 
included in the headache cohort. From these, patients 
with a diagnosis of migraine (G43) were included in 
the migraine cohort only if they had a prescription for 
any migraine treatment. Patients were excluded from 
the migraine cohort if they had a confirmed diagnosis 
of cluster headache (ICD10: G44.0). Index date for the 
headache cohort was the first day of the month when 
a headache or migraine was initially diagnosed in the 
patient, including a suspicious diagnosis. Index date for 
the migraine cohort was the day of the first prescription 
for the migraine treatment. Maximum follow-up dura-
tion for both cohorts was up to the date of the last visit 
from the index date. Patients with at least 12 months of 
follow-up (12  M-F/U population) were identified in the 
migraine cohort and results are reported.

Study variables
The study variables in the headache cohort included 
patient characteristics such as age at the index date, sex, 
follow-up durations, diagnosis at index date (headache or 
migraine), comorbidities during baseline period, charac-
teristics of the medical facilities where index diagnosis 
was made (number of beds), and the status of imaging 
tests (computed tomography [CT] and magnetic reso-
nance imaging [MRI]) performed possibly to eliminate 
secondary headaches and performed in the 3  months 
before and after the initial diagnosis. Medical institu-
tions were classified as (1) hospitals having 20 or more 
bed capacities (HPs) or (2) clinics having 19 or less bed 
capacities (CPs) based on the Medical Care Act [20].

In the migraine cohort, prescriptions for acute and 
preventive migraine treatment, treatment prescrip-
tions, and prescription period (time from the date of 
the first prescription to the date when prescription days 
have elapsed; if another refill for the same medication 
was observed within 60 days of exhausting the prescrip-
tion days for the prior prescription, it was regarded as 
a continuous prescription) were assessed. Treatment 

patterns included treatments prescribed (type [acute/
preventive] and treatment prescriptions [from first 
to fourth prescriptions of migraine treatment]). The 
drugs prescribed for acute treatment included acetami-
nophen or NSAIDs, triptans, and ergotamine and those 
for preventive treatment included anti-CGRP mAbs, 
antiepileptics, antidepressants, beta-blockers, and cal-
cium-channel blockers which are approved for treating 
migraine in Japan.

Using the typical treatment prescriptions, patients 
who were potentially not managed well by both the acute 
treatment and the combination of acute and preventive 
treatments were identified. Patients potentially not man-
aged well by the acute treatment were categorized into 
two groups: Case 1 and Case 2. Case 1 included patients 
with at least one triptan switch, and Case 2 included 
patients with prescription patterns defined as having 
potential risk of MOH based on the definition as per 
the International Classification of Headache Disorders, 
3rd edition. Moreover, patients potentially not managed 
well by the combination of acute and preventive treat-
ments were further categorized as Case 3 (no decrease in 
average acute care drug prescription after introduction 
of preventive care drugs). More details on all the above-
mentioned cases are found in the supplementary mate-
rial. Characteristics of Cases 1, 2, and 3 were analyzed in 
patients of the 12 M-F/U population.

Statistical analysis
Data were analyzed descriptively. Patient characteris-
tics were summarized for the headache cohort and the 
migraine cohort. A subgroup analysis for imaging tests in 
the migraine cohort was performed for two subgroups of 
HPs/CPs. Continuous variables were summarized using 
mean ± standard deviation (SD) and categorical variables 
were reported using frequency and proportion. Statistical 
analyses were performed using the SAS 9.4 (SAS Insti-
tute, Cary, NC, USA).

Ethical considerations
The study protocol was approved by the Institutional 
Review Board held by MINS (a specified nonprofit organi-
zation) on April 5, 2023. It was based on anonymized per-
sonal information following privacy laws, and obtaining 
informed consent from patients was not required. The prin-
ciples outlined in the Declaration of Helsinki were followed.

Results
Patients and baseline characteristics
Of the 13,107,852 individuals enrolled in JMDC during 
the study period, 1,586,249 were diagnosed with either 
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headache or migraine. As per inclusion criteria, a total of 
989,514 patients were included in the headache cohort and 
165,339 in the migraine cohort (Fig. 1). Regarding the num-
ber of patients prescribed with any migraine medication and 
the new users in the migraine cohort, the proportion of new 
users has decreased year by year (Supplementary Table 1).

Baseline characteristics
The mean ± SD age of patients was 40.3 ± 12.9  years 
and 38.8 ± 11.7  years, 56.6% and 65.0% were female, 
and the follow-up duration was 23.8 ± 16.3  months and 
23.3 ± 15.9  months in the headache and the migraine 
cohorts, respectively. Of 989,514 patients in the headache 
cohort, 85.2% patients had index diagnosis of headache. 
In the headache and migraine cohorts, 32.2% and 34.0% 
patients had ≥ 1 comorbidities, respectively. The most 
common were cardiovascular diseases (16.4% and 13.8%) 
and neurotic, stress-related, and somatoform disorders 
(10.1% and 13.7%) in the headache and the migraine 
cohorts, respectively (Table 1).

Characteristics of medical facilities and imaging tests
Of 989,514 patients in the headache cohort, 77.0% 
(761,702) of patients had an index diagnosis of headache 
or migraine at CPs (Table 2).

A total of 30.3% (299,703) patients among the head-
ache cohort underwent imaging tests (CT and/or MRI). 
Amongst 237,772 patients who consulted HPs, 172,856 
(72.7%) underwent imaging tests. Amongst 761,702 
patients who consulted CPs, 153,734 (20.2%) underwent 
imaging tests (Table 2).

Treatment patterns
During the entire study period, of the 165,339 patients 
from the migraine cohort, 158,098 (95.6%) received 
acute treatment while 34,309 (20.8%) received preven-
tive treatment; specifically, 131,030 (79.2%) received 
acute treatment alone, 7,241 (4.4%) received preven-
tive treatment alone, and 27,068 (16.4%) received 
both acute and preventive treatments (Supplementary 
Table 1).

Fig. 1 Patient flow and creation of cohorts. 12 M-F/U, 12 months of follow-up
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Among the acute treatments, 103,004 (62.3%) patients 
received acetaminophen and other NSAIDs, 92,543 
(56.0%) received triptans, and only 4,717 (2.9%) received 
ergotamine and caffeine (Supplementary Table 1). From 
the acetaminophen and NSAIDs class, most patients 
were prescribed loxoprofen (61,939; 37.5%) and acetami-
nophen (48,087; 29.1%) while those who were prescribed 
triptans had rizatriptan (31,097; 18.8%), sumatriptan 
(28,319; 17.1%), and eletriptan (24,325; 14.7%) in their 
prescriptions. Of the patients who received preven-
tive treatment, most received calcium-channel blockers 
(20,451; 12.4%), mostly lomerizine (19,714; 11.9%), while 
very few received anti-CGRP mAbs (675; 0.4%) (Supple-
mentary Table 1). From the year 2018 to 2022, the use of 
preventive treatment increased from 16.1% to 26.4%. The 
use of acute treatment (95.8% in 2018, and 92.8% in 2022) 
remained generally stable and high (Fig. 2a and b).

Treatment prescriptions
The number of patients was the highest for the first pre-
scription (165,339) group and was the lowest for the 

Table 1 Patient demographics and baseline characteristics

NA Not applicable, SD Standard deviation

Headache cohort
N = 989,514

Migraine cohort
N = 165,339

Age at the index date (years)

 Mean ± SD 40.3 ± 12.9 38.8 ± 11.7

Sex, n (%)

 Male 429,089 (43.4) 57,877 (35.0)

 Female 560,425 (56.6) 107,462 (65.0)

Follow-up duration (months)

 Mean ± SD 23.8 ± 16.3 23.3 ± 15.9

Diagnosis at index, n (%)

 Headache 842,630 (85.2) NA

 Migraine 163,559 (16.5) 165,339 (100.0)

Comorbidities during baseline period, n (%)

 Total patients with any kind of comorbidities 318,622 (32.2) 56,235 (34.0)

 Cerebrovascular disease 36,866 (3.7) 6,103 (3.7)

 Hypertension 126,754 (12.8) 15,723 (9.5)

 Ischemic heart diseases 21,916 (2.2) 2,671 (1.6)

 Peripheral vascular disease 20,813 (2.1) 3,119 (1.9)

 Any of the cardiovascular-related comorbidities listed above 162,130 (16.4) 22,763 (13.8)

 Malignant neoplasm of brain 476 (0.0) 49 (0.0)

 Malignant neoplasms (except for brain) 24,080 (2.4) 3,138 (1.9)

 Meningitis 976 (0.1) 176 (0.1)

 Mood (affective) disorders 69,504 (7.0) 17,154 (10.4)

 Neurotic, stress-related, and somatoform disorders 99,607 (10.1) 22,726 (13.7)

 Epilepsy 14,470 (1.5) 3,352 (2.0)

 Disorders of thyroid gland 41,440 (4.2) 7,350 (4.4)

 Diabetes mellitus 69,989 (7.1) 8,657 (5.2)

Table 2 Characteristics of the medical facility and imaging tests 
in the headache cohort

CP Clinics having 19 or less bed capacities, CT Computed tomography, HP 
Hospitals having 20 or more bed capacities, MRI Magnetic resonance imaging
a Calculated % using 761,702 as denominator value
b Calculated % using 237,772 as denominator value

Total patients 
N = 989,514

Medical facility visited by patients, n (%)

 CP (0–19 beds) 761,702 (77.0)

 HP (20–99 beds) 46,431 (4.7)

 HP (100–199 beds) 56,793 (5.7)

 HP (200–299 beds) 27,197 (2.7)

 HP (300–499 beds) 60,194 (6.1)

 HP (≥ 500 beds) 48,627 (4.9)

Imaging test (CT and/or MRI) undergone by patients, n (%)

 Total 299,707 (30.3)

 At CP 153,734 (20.2)a

 At HP 172,856 (72.7)b
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fourth prescription (1,227) group. The use of acute treat-
ment was reduced from 94.3% (155,890/165,339) at the 
first prescription to 19.0% (233/1,227) at the fourth pre-
scription. Moreover, the use of triptans reduced from 
51.4% (85,023/165,339) at the first prescription to 3.9% 
(48/1,227) at the fourth prescription and acetaminophen 
and NSAIDs reduced from 54.8% (90,605/165,339) to 
12.7% (156/1,227) (Table  3). Noteworthily, preventive 
treatment was increased from 15.6% (25,801/165,339) 
at the first prescription to 82.2% (1,009/1,227) at the 
fourth prescription. Use of anti-CGRP mAbs as preven-
tive treatment was increased from ~ 0.0% (29/165,339) at 
the first prescription to 14.5% (178/1,227) at the fourth 
prescription. Similarly, the use of antiepileptics (4.7% to 
23.1%), antidepressants (2.0% to 20.4%), beta-blockers 
(1.1% to 10.9%), and calcium-channel blockers (8.8% to 
14.8%) was also notably increased from the first to fourth 
treatment prescription (Table 3).

In the migraine cohort, 38.7% (64,018) patients started 
their migraine treatment with only acetaminophen and/
or NSAIDs without any other migraine drugs given 
in combination, followed by acetaminophen and/or 
NSAIDs in combination with triptan (12.2%, 20,211) 
and triptan in combination with preventive drugs (5.9%, 
9,747) (Table  3). In contrast, of 1,227 patients receiv-
ing the fourth treatment prescription, only 12.2% (150) 
patients received acetaminophen and/or NSAIDs with-
out any other migraine drugs, while prescriptions for 
only anti-CGRP mAbs (14.2%, 174), only antiepilep-
tics (22.2%, 273), only antidepressants (19.1%, 234), and 
only calcium-channel blockers (13.8%, 169) were more 
common (Table  3). Further, in the fourth treatment 
prescription, few patients received combination thera-
pies. Specifically, preventive drugs in combination with 

antiepileptics (0.6%, 7), antidepressants (1.0%, 12), and 
calcium channel blockers (0.6%, 7).

Prescription periods (median [25th-75th percentiles]) 
for preventive drugs were 95  days [31-195] for anti-
CGRP mAbs, 48 days [20-159] for antiepileptics, 44 days 
[21-143] for antidepressants, 37  days [14-126] for beta-
blockers, and 30 days [14-97] for calcium-channel block-
ers. (Data not shown).

Characteristics of patients potentially not managed well 
by acute/preventive treatment
Table  4 presents data from the 12  M-F/U population; 
the mean ± SD age was 39.2 ± 11.4 years and 64.4% were 
females. The characteristics of patients potentially not 
managed well by acute treatment (Case 1 triptan switch, 
1.2%; Case 2 MOH, 3.7%) or combination of acute and 
preventive treatments (Case 3-1 conventional prevention, 
0.3%; Case 3-2 anti-CGRP mAbs, 0.03%) are also shown. 
For Case 1, the mean ± SD age was 37.4 ± 10.3 years and 
73.4% were females. For Case 2, the mean ± SD age was 
42.3 ± 10.5 years and 70.2% were females.

Patients at risk of MOH (Case 2) had higher propor-
tion of females (70.2%) compared to the 12 M-F/U pop-
ulation (64.4%). They also had the highest proportion of 
comorbidities (48.3%); major were cardiovascular (20.6%) 
and neurotic or stress related (21.7%). The proportion of 
patients receiving preventive treatment anytime during 
the follow-up period was 33.9% (1,434) among patients at 
risk of MOH, while that among the 12 M-F/U population 
was 20.6% (23,623).

For Case 3-1, the mean ± SD age of patients was 
40.2 ± 10.2  years; 67.4% were females. For Case 3-2, the 
mean ± SD age of patients was 37.5 ± 8.5  years; 72.6% 
were females. The most prevalent comorbidities in 

Fig. 2 Treatment patterns in patients in the migraine cohort from 2018 to 2022. a Trend of acute treatment over years. b Trend of preventive 
treatment over years. Number of patients: 2018-2022 (n=165,339), 2018 (n=35,614), 2019 (n=44,253), 2020 (n=47,719), 2021 (n=61,949), 2022 
(n=44,307). Ca, calcium; CGRP, calcitonin gene-related peptide; mAb, monoclonal antibody; NSAID, non-steroidal anti-inflammatory drug
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Table 3 Treatment prescriptions in the migraine cohort

First prescription 
(N = 165,339)

Second prescription 
(N = 26,537)

Third prescription 
(N = 4,937)

Fourth prescription 
(N = 1,227)

n (%) n (%) n (%) n (%)

Any acute treatment 155,890 94.3 18,540 69.9 1,682 34.1 233 19.0

Acetaminophen and/or NSAIDs 90,605 54.8 11,114 41.9 1,090 22.1 156 12.7

 Acetaminophen and/or NSAIDs only 64,018 38.7 10,375 39.1 1,022 20.7 150 12.2

 + Triptan 20,211 12.2 168 0.6 9 0.2 1 0.1

 + Ergotamine 784 0.5 27 0.1 4 0.1 0 0.0

 + Preventive treatment 3,073 1.9 500 1.9 52 1.1 5 0.4

 + Others 2,519 1.5 44 0.2 3 0.1 0 0.0

Triptan 85,023 51.4 6,998 26.4 468 9.5 48 3.9

 Triptan only 51,674 31.3 5,946 22.4 408 8.3 44 3.6

 + Acetaminophen and/or  NSAIDsa 20,211 12.2 168 0.6 9 0.2 1 0.1

 + Ergotamine 187 0.1 11 0.0 1 0.0 0 0.0

 + Preventive treatment 9,747 5.9 802 3.0 49 1.0 2 0.2

 + Others 23,415 14.2 239 0.9 10 0.2 2 0.2

Ergotamine 3,887 2.4 659 2.5 138 2.8 30 2.4

 Ergotamine only 2,622 1.6 565 2.1 119 2.4 23 1.9

 + Acetaminophen and/or  NSAIDsa 784 0.5 27 0.1 4 0.1 0 0.0

 +  Triptana 187 0.1 11 0.0 1 0.0 0 0.0

 + Preventive treatment 185 0.1 53 0.2 14 0.3 5 0.4

 + Others 1,080 0.7 41 0.2 5 0.1 2 0.2

Any preventive treatment 25,801 15.6 9,445 35.6 3,374 68.3 1,009 82.2

Anti-CGRP mAb 29 0.0 155 0.6 211 4.3 178 14.5

 Anti-CGRP mAb only 18 0.0 151 0.6 206 4.2 174 14.2

 + Acetaminophen and/or NSAIDs 1 0.0 1 0.0 1 0.0 0 0.0

 + Triptan 2 0.0 1 0.0 1 0.0 0 0.0

 + Ergotamine 0 0.0 0 0.0 0 0.0 0 0.0

 + Other preventive treatment 2 0.0 2 0.0 3 0.1 2 0.2

 + Others 6 0.0 0 0.0 0 0.0 2 0.2

Antiepileptics 7,832 4.7 2,793 10.5 1,068 21.6 284 23.1

 Antiepileptics only 3,033 1.8 2,193 8.3 963 19.5 273 22.2

 + Acetaminophen and/or NSAIDs 908 0.5 132 0.5 20 0.4 1 0.1

 + Triptan 2,265 1.4 185 0.7 18 0.4 0 0.0

 + Ergotamine 44 0.0 12 0.0 6 0.1 0 0.0

 + Other preventive treatment 331 0.2 206 0.8 54 1.1 7 0.6

 + Others 1,251 0.8 65 0.2 7 0.1 3 0.2

Antidepressants 3,386 2.0 1,632 6.1 715 14.5 250 20.4

 Antidepressants only 771 0.5 1,189 4.5 631 12.8 234 19.1

 + Acetaminophen and/or NSAIDs 311 0.2 96 0.4 9 0.2 1 0.1

 + Triptan 1,095 0.7 96 0.4 11 0.2 1 0.1

 + Ergotamine 24 0.0 8 0.0 3 0.1 1 0.1

 + Other preventive treatment 307 0.2 191 0.7 54 1.1 12 1.0

 + Others 878 0.5 52 0.2 7 0.1 1 0.1

Beta-blockers 1,804 1.1 671 2.5 361 7.3 134 10.9

 Beta-blockers only 906 0.5 539 2.0 331 6.7 128 10.4

 + Acetaminophen and/or NSAIDs 181 0.1 43 0.2 12 0.2 0 0.0

 + Triptan 370 0.2 26 0.1 4 0.1 1 0.1

 + Ergotamine 11 0.0 4 0.0 3 0.1 1 0.1

 + Other preventive treatment 69 0.0 42 0.2 10 0.2 4 0.3
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patients of Case 3-1 and Case 3-2 were cardiovascular, 
mood disorders, and neurotic, stress-related, and soma-
toform disorders.

Discussion
Our study had four major findings. First, we found that 
the majority of patients with migraine received their first 
medical care from CPs and imaging tests were more likely 
to be performed at HPs. Second, the proportion of pre-
scriptions for prophylactic drugs increased as treatment 
progressed from the first to fourth prescription, though 
number of patients requiring treatment decreased. Third, 
3.7% patients were found to have prescribing patterns 
that put them at risk of MOH caused by inappropriate 
use of acute treatments, and these patients were charac-
terized by a higher percentage of females than migraine 
patients overall and a higher prevalence of comorbidities 
such as mood disorders and neurotic, stress-related, and 
somatoform disorders. Finally, the prescribing patterns 
showed that while acute treatment remained the primary 
choice for migraine, the percentage of prescriptions for 
prophylaxis has been rising between 2018 and 2022.

The finding of the higher prevalence in females as com-
pared to males in this study is in line with the results of 
previous studies conducted in Japan, the United States 
of America (USA), and Italy [21–23]. The mean age of 
diagnosed patients in the migraine cohort was 38.8 years 
which was consistent with previous findings [24]. Our 
study suggested that patients with headache consulted 
CPs rather than HPs as evident by the results of the char-
acteristics of medical facilities. The reasons could be that 
the symptoms were considered as nonfatal [24, 25].

In the headache cohort, when data on imaging tests 
3 months before and after diagnosis were analyzed, ~ 1/3 
(30.3%) of patients had undergone imaging tests and the 
proportion of patients advised imaging tests (CT/MRI) 

was higher for HPs (72.7%) compared to the proportion 
for CPs (20.2%). This finding is in line with a previous 
Japanese epidemiological study [23]. As per standard of 
care, imaging tests are recommended to evaluate if head-
aches are secondary to other causes such as brain tumor 
[11]. Recommendations of imaging tests for distinguish-
ing the diagnosis of primary headache like migraine or 
secondary headache also contribute to an increase in the 
economic burden on patients worldwide due to their high 
costs, as evident from previous epidemiological studies 
[5–7, 9, 14, 24, 26]. However, the proportion of imaging 
tests estimated in this study may not be a true represen-
tation of clinical practice in Japan and would probably be 
an underestimation because the status of imaging tests 
was explored among patients with diagnosis of headache 
which likely includes various health conditions in claims 
databases.

Acetaminophen or NSAIDs (62.3%) remained the first 
choice for the most prescribed drugs and triptans (56.0%) 
were the second choice for acute treatment of migraine 
in Japan in the present study. This is consistent with a 
previous report wherein 53.7% (525/977) of patients 
were prescribed triptans as acute treatment for episodic 
and chronic migraine treatment in Japan [18]. These 
results are comparable with the results of the study con-
ducted in the USA which showed that 47.9% (112/234) 
patients with migraine were prescribed acetaminophen 
while 44.9% (105/234) were prescribed triptans [27]. The 
higher usage of these drugs in our study was observed 
as compared to that in a previous study [23] because 
the previous study included the patients who took only 
OTC drugs, whereas our study included patients who 
received drug treatment in medical facilities. Although 
acute treatment remained the most preferred choice 
for treatment of migraine [18], major limitations in 
patients uncontrolled by acute treatment were observed, 

Ca Calcium, CGRP Calcitonin gene-related peptide, mAb Monoclonal antibody, NSAID Non-steroidal anti-inflammatory drug
a Same results shown as Acetaminophen and/or NSAIDs + Triptan, Acetaminophen and/or NSAIDs + Ergotamine, and Triptan + Ergotamine

Table 3 (continued)

First prescription 
(N = 165,339)

Second prescription 
(N = 26,537)

Third prescription 
(N = 4,937)

Fourth prescription 
(N = 1,227)

n (%) n (%) n (%) n (%)

 + Others 267 0.2 17 0.1 1 0.0 0 0.0

Ca-channel blockers 14,511 8.8 4,616 17.4 1,114 22.6 182 14.8

 Ca-channel blockers only 4,187 2.5 3,585 13.5 1,037 21.0 169 13.8

 + Acetaminophen and/or NSAIDs 1,672 1.0 228 0.9 10 0.2 3 0.2

 + Triptan 6,015 3.6 494 1.9 15 0.3 0 0.0

 + Ergotamine 106 0.1 29 0.1 2 0.0 3 0.2

 + Other preventive treatment 325 0.2 223 0.8 45 0.9 7 0.6

 + Others 2,206 1.3 57 0.2 5 0.1 0 0.0
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including dissatisfaction from patients, multiple drugs 
in a single prescription, numerous side effects, and risk 
of MOH [17]. We also observed a steady increase in 
the percentage of patients being prescribed preventive 
treatment over a period of 5 years from 2018 (16.1%) to 
2022 (26.4%). The previous Japanese report showed that 
prescriptions of preventive drugs comprised mainly of 
antiepileptics and calcium-channel blockers in 2014 [18]. 
In the present study, it was found that calcium-channel 
blockers were the most commonly prescribed preven-
tive medication (12.4%), followed by antiepileptics (7.3%), 
antidepressants (3.7%), beta-blockers (1.8%), and anti-
CGRP mAbs (0.4%). A recent survey-based observational 
study conducted in Germany and Spain showed that of 
20,756 patients, 22.7% received migraine prescription 
comprised of at least one preventive drug [28]. This fur-
ther supports our results on preventive treatment pre-
scriptions. Anti-CGRP mAbs, approved in Japan in 2021, 
have also been increasingly prescribed for the treatment 
of migraine from 2021 to 2022. Another reason for the 
increase in preventive treatment could be the rising 
awareness about preventive treatment by the recom-
mendation of the revised clinical guideline for headache 
especially after approval of anti-CGRP mAbs in 2021. 
Although the study population included a relatively small 
number of new patients in later years, it might affect 
the higher percentage of preventive treatment to some 
extent; the effect would be limited because most patients 
discontinued preventive treatment within half a year.

Furthermore, most patients (94.3%) received acute 
treatment while only a small proportion of patients 
(15.6%) received preventive treatment in the first treat-
ment prescription. However, as the treatment progressed 
from first prescription to fourth prescription, the empha-
sis on acute treatment decreased and that on prevention 
increased. This result should be interpreted in the light 
of the fact that the number of patients receiving treat-
ment decreased as treatment progressed from the first 
to fourth prescription. However, the increasing trend 
toward later prescription was consistent with the national 
clinical practice guideline of headache [29], which states 
that prophylactic therapy should be offered to patients 
whose symptoms cannot be controlled with acute treat-
ment, and we consider that the result was likely to reflect 
the actual treatment practice.

We have also described the characteristics of patients 
potentially not managed well by acute treatment. In our 
study, we observed that 3.7% patients in the migraine 
cohort were at risk of MOH. Previously, it was reported 
that MOH affects 1–2% of the general population [30]. It 
should be noted that MOH prevalence estimated in this 
study is in patients with migraine and it may be under-
estimated as OTC drug use is not included in the JMDC 

database. Among the 12 M-F/U population, around one-
third (33.1%) had comorbidities, while amongst those at 
risk of MOH, around half (48.3%) had comorbidities; the 
most common comorbidities in both these groups were 
neurotic and stress-related disorders and cardiovascular 
disorders. Thus, patients at risk of MOH had a substan-
tially higher proportion of comorbidities which is also 
corroborated by a previous report [31]. Patients at risk of 
MOH had higher percentage of females and higher mean 
age compared to the 12  M-F/U population, which was 
consistent with previous findings [31].

We also showed that there may be patients who were 
not able to decrease acute treatment despite the intro-
duction of preventive treatment as Cases 3-1 and 3-2. The 
number of patients in Cases 3-1 and 3-2 looks relatively 
small, the reason could be the definition of the cases 
which required patients with continuous use of preven-
tive treatment for 3 months to be included in Cases 3-1 
and 3-2, which may have failed to include patients who 
used preventive treatment at home or whose treatment 
was prescribed quarterly.

Given these limitations of acute treatments, some 
patients would be benefitted by use of preventive treat-
ment options. As our study showed, the use of preven-
tive treatment has been rising. In recent years, preventive 
treatments are gaining popularity and are being increas-
ingly used in carefully selected groups of patients as 
reported in previous studies [13, 18]. The American 
Headache Society does not consider calcium-chan-
nel blockers as an option for preventive treatment of 
migraine  in  the  USA [32], while they are rarely recom-
mended as preventive medication in Canada [33]. In con-
trast, the calcium-channel blockers are highly prescribed 
preventive drugs in Japan as recommended by the Japa-
nese Society of Neurology [11]. Although they remain the 
preferred choice as prophylactic medication for migraine 
in Japan [13], an increase in the prescriptions of anti-
CGRP mAbs has been seen after their approval in Japan 
in 2021. Since the anti-CGRP mAbs were introduced 
recently and guidelines for appropriate use of these drugs 
are limiting the qualified physicians who can prescribe 
anti-CGRP mAbs, use of the drug may increase in the 
future. As to MOH, it is considered to be preventable 
and treatable, and treatment options include discontinu-
ation of acute medications and prescription of prophy-
lactic medications [34–37]. The potential MOH risk by 
overuse of acute treatment has been observed especially 
in patients with comorbidities such as mood disorders 
and neurotic, stress-related, and somatoform disorders. 
The appropriate use of preventive treatment may reduce 
this risk. Our study revealed that around one-fifth of the 
patients (20.6%), who were followed up for 12  months, 
received prescriptions of preventive treatment. The 
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proportion of patients who received preventive treatment 
among MOH patients (33.9%) was higher than that of 
the whole migraine patients, which is quite higher than 
a previous finding [16]. This may indicate that further 
awareness of preventive treatment is still needed to bet-
ter manage MOH. However, further studies consider-
ing the specialty of physicians treating migraine and the 
severity of migraine are needed in Japanese real-world 
setting.

This study has some limitations. As the JMDC database 
is a claims database from health insurance providers for 
company employees, data for patients aged ≥ 75  years 
were not available and the data for patients 
aged ≥ 65 years were very limited. However, this is not a 
major limitation as migraine is known to be more preva-
lent in the working age group of people who are covered 
in our study. Additional limitations of the database study 
are that OTC drugs were not recorded, and frequency of 
migraine attacks was not observable. Furthermore, the 
database does not cover the actual drug use, for exam-
ple, the prescription for 10 times as needed is recorded 
as a prescription for 10  days in the database. Although 
some patients might have used the drugs within 5  days 
and some used over 10 days, we assumed that the drugs 
were used within 1  month when assessing the potential 
risk of MOH. Nevertheless, this large retrospective study 
provided vital population-based data on the treatment 
patterns of migraine in the Japanese population. As the 
severity of migraine was not observable in this study, fur-
ther studies assessing the real-world treatment patterns 
of migraine stratified by disease severity are needed.

Conclusions
Our study showed an inclination of patients towards 
consulting CPs rather than HPs in the primary diagno-
sis and treatment of migraine. This study also revealed 
that approximately one-fifth of the migraine patients 
use preventative drugs, the proportion of prophylactic 
prescriptions has been rising over the past 5  years. We 
also found that patients with treatment patterns that put 
them at risk of MOH were more likely to be females and 
with a higher prevalence of comorbidities such as mood 
disorders and neurotic, stress-related, and somatoform 
disorders.
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