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Abstract

Background Migraine is a leading cause of disability, estimated to affect one-in-ten people in Spain. This study
aimed to describe the management of migraine in Spain and identify improvement areas.

Methods Non-interventional, retrospective, cross-sectional cohort study conducted using an electronic medical
records database covering visits to public healthcare providers for 3% of the Spanish population. Patients with a
migraine diagnosis (ICD-9 346) between 01/2015 and 04/2022 were included, as well as their demographic and
clinical characteristics, prescribed migraine treatments and the specialty of the prescribing physicians.

Results The database included 61,204 patients diagnosed with migraine. A migraine treatment had been prescribed
to 50.6% of patients over the last 24 months (only acute to 69.5%, both acute and preventive to 24.2%, and only
preventive to 6.3%). The most frequently prescribed treatments were NSAIDs (56.3%), triptans (44.1%) and analgesics
(28.9%). Antidepressants were the most common preventive treatment (prescribed to 17.9% of all treated patients
and 58.7% of those treated with a preventive medication), and anti-CGRP monoclonal antibodies the least prescribed
(1.7%; 5.7%). In 13.4% of cases, preventive medications were the first treatment: alone in 5.8% of cases and together
with an acute medication in 7.6%. A fifth of patients who were initially prescribed with only acute treatment were
later prescribed a preventive medication (20.7%). On average, it took 29.4 months for this change to occur. Two-
thirds of patients started their preventive treatment in primary care (64.2%). The percentage of patients treated by

a neurologist increased with the number of received preventive medications. However, 28.8% of patients who had
already been prescribed five or more distinct preventive treatments were not treated by a neurologist. Migraine
patients had between 1.2- and 2.2-times higher prevalence of comorbidities than the general population, age-gender
adjusted.

Conclusions Our study emphasizes the need for improved management of migraine in Spain to reduce the risk

of chronification and improve patient outcomes. More training and coordination across healthcare professionals is
necessary to recognize and address risk factors for migraine progression, including multiple associated comorbidities
and several lines of treatment, and to provide personalized treatment plans that address the complex nature of the
condition.
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Background

Migraine is a debilitating condition affecting over 14% of
the global population [1]. It is the second leading cause
of disability and the first among women aged between
15 and 49 years old [2]. The condition is typically classi-
fied as either episodic migraine (EM) or chronic migraine
(CM), based on the frequency of headache days per
month, with CM defined as having>15 headache days
per month, eight of which should have migraine charac-
teristics [3—5]. Both forms of migraine are highly debili-
tating, and can negatively impact the patients’ quality of
life, ability to work, and generate substantial direct and
indirect economic costs [5-10].

Progression from EM to CM occurs at a rate of 2.5%
per year and is influenced by various factors, includ-
ing migraine disease characteristics, treatment-related
factors, comorbidities, lifestyle/exogenous factors, and
demographic factors [5, 6, 11, 12]. Preventing migraine
progression involves managing comorbidities, promot-
ing healthy lifestyle habits, and optimizing acute and pre-
ventive treatment [12]. Preventive treatment is used to
reduce the frequency, duration and severity of migraine
attacks, while acute treatment is used to manage symp-
toms from migraine attacks [13—15]. Acute therapies
include migraine-specific (e.g. triptans and ergot alka-
loids) and non-migraine specific agents (e.g. analgesics
and nonsteroidal anti-inflammatory drugs [NSAIDs]) [5,
16, 17]. Research indicates that optimizing acute head-
ache medication is an effective strategy in reducing the
risk of migraine progression and the likelihood of devel-
oping medication overuse headache (MOH) [12].

The use of preventive treatment can reduce the risk of
migraine progression - by reducing migraine attacks and
limiting acute medication use-, and increase patients’
transition rates from CM to EM, but concerns over the
lack of long-term efficacy and tolerability from con-
ventional migraine treatments often lead to treatment
interruption, especially in CM [18-28]. Treatment dis-
continuation rates are estimated at 40.8% for CM and
24.0% for EM [29]. Less than 10% of CM patients stop
their preventive medication because of an improvement:
the majority stop due to a lack of efficacy (EM 36.8-
47.6%, CM 39.2-48.2%) and lack of tolerability (EM 34.8-
49.0%; CM 34.2-53.2%) [29].

Anti-calcitonin gene-related peptide (CGRP) mono-
clonal antibodies (mAbs), are novel therapies which have
been approved in Spain for the treatment of migraine
and have a good efficacy and tolerability [13, 30-32],
decreasing acute headache medication use and reducing
monthly headache days even in migraine patients with
medication overuse headache [18]. By April 2022, three
anti-CGRP mAbs were reimbursed in Spain for preven-
tive migraine treatment for adults with >8 migraine days
a month and >3 prior treatment failures — necessarily
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including botulinum toxin type A [BoNT/A] for CM [33].
Anti-CGRP are considered to be a successful treatment
strategy and Spanish Scientific Societies recommend that
access to these novel treatments is improved [34, 35].

Around one-in-ten people report suffering from
migraine in Spain, of whom 70-90% are diagnosed with
migraine and 10-30% have undiagnosed migraine [36,
37]. In Spain, as in other European countries, migraine
is not only underdiagnosed but also undertreated [6, 38,
39]. Migraine can also be difficult-to-treat. Some patients
go through different preventive medications — due to
prior treatment failure — raising concerns on medication
overuse [39]. Not receiving an appropriate treatment,
acute and preventive, at the right time, might help
increase resistance and refractoriness [40, 41].

To improve the management of migraine - and reduce
its burden - one must start by understanding the patients’
profile and pathways in clinical practice. This study aims
to contribute with real-world-evidence to help improve
the management of migraine in Spain.

Methods

Study design

This was a non-interventional, retrospective, cross-sec-
tional cohort study conducted using IQVIA’s Electronic
Medical Records (EMR) longitudinal database, which
covers 3% of the Spanish population. Patients diag-
nosed with episodic and chronic migraine by National
Health Service (NHS) physicians between January 2015
and April 2022 were identified. The primary objec-
tive was to understand the migraine-associated treat-
ments prescribed to patients with a migraine diagnosis.
The secondary objectives were to (1) describe the char-
acteristics of patients with migraine, (2) describe the
presence of coexisting diagnosis with migraine (comor-
bidities), (3) identify the healthcare professionals who
diagnose migraine and who prescribe migraine-associ-
ated treatments.

Database

IQVIA’s EMR longitudinal database represents the entire
public healthcare infrastructure (outpatient settings)
of three distinct regions in Spain, comprising approxi-
mately 1.2 million patients - representing 3% of the Span-
ish population; and 1,450 general practitioners (GPs)
and 66 neurologists — corresponding to 4.1% and 3.2% of
the respective physician’s universe, in addition to other
specialists. Due to the sensitive nature of this informa-
tion and the presence of confidentiality agreements with
both the database provider and the respective regions,
we are unable to disclose the specific regions included
in the database. The database contains anonymized data
from all outpatient visits to the NHS (i.e., hospitaliza-
tions are not included) for these health areas, using a
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unique patient identifier through the NHS. The informa-
tion collected in the database is provided by the regions
themselves and reflects the real-world coding practices
in Spain. The following variables were extracted for this
study: age, gender, received diagnoses and respective
date, prescriptions (by Anatomical Therapeutic Chemical
[ATC] code, strength, daily dose, date, and duration), and
the specialty of the prescribing physicians.

Study definitions

Migraine cases

Migraine patients were defined as those in the EMR data-
base who received at least a diagnosis for migraine dur-
ing the study period (i.e., physician-diagnosed patients),
defined as those coded with International Classification
of Diseases 9th Revision (ICD-9) 346. Due to limita-
tions from the database, cases were not segmented into
CM and EM nor according to the patients’ headache
frequency.

Headache cases

People suffering from headaches were separately identi-
fied, defined as those receiving at least an ICD-9 head-
ache diagnosis 784.0, 307.81 or 339 and being treated
with products used for migraine (Table S2). These
patients were not included in the studied population
but were quantified as potential misdiagnosed migraine
cases.

Relevant comorbidities

Comorbidities were defined as the active diagnoses asso-
ciated to the population in the EMR during the analyzed
period. Ten groups of comorbidities were analyzed: car-
diovascular, stroke, digestive, metabolic, neurologic, neu-
ropsychiatric, pain, respiratory, rheumatologic, and sleep
conditions. The detailed list of analyzed comorbidities,
along with the respective ICD-9 codes, is detailed in Sup-
plementary Materials (Table S1).

Migraine treatments

Treatments were selected based on national guidelines
and classified as preventive or acute [42, 43]. Ergot alka-
loids, antiemetics, opioids, serotonin agonists (triptans),
analgesics, and NSAIDs were classified as acute migraine
treatments. Antivertigo preparations (including flunari-
zine), anti-CGRP mAbs, antiepileptics, antidepressants,
and beta blocking agents were classified as preventive.
Only prescriptions in which migraine was the selected
diagnosis were included. Benzodiazepines are analyzed
as a relevant migraine associated treatment but not as a
migraine treatment per se. The complete list of molecules
included in the analysis is detailed in Supplementary
Materials (Table S2). Treatments without prescription
or administrated at the hospital were not included, as
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they are not registered in the EMR database. As a result,
BoNT/A is not present in the study. Prescribed anti-
CGRP mAbs are captured by the database. At the time
of the study, three were reimbursed by the NHS in Spain.
Erenumab and galcanezumab were marketed in Novem-
ber 2019 and fremanezumab in August 2020 [33].

Lines of treatment

The study included patients with migraine between Jan-
uary 2015 and April 2022. For each patient, the index
date was defined as the date of initiation of the first
migraine treatment. Patients were followed from the
index date until the end of the study period (April 2022).
A pre-index date was established from January 2013 to
December 2014 - or before when available, to ensure that
patients had not been treated before.

A patient’s line of treatment starts with the first pre-
scription for migraine, within the list of preventive or
acute medications included in the study (Table S2). As
illustrated in Figure S1, a change in line of treatment may
be due to a switch - when the full treatment is changed;
an add-on - when there is no treatment interruption, but
one or more medications are added; or a drop-of - when
there is no treatment interruption, but one or more med-
ications are stopped.

Selected patient cohorts
Six cohorts were analyzed, namely:

A. Cohort of patients treated in the last two years:
Included only patients treated between May 2020
and April 2022. All their respective treatments
during that period were included. This cohort was
analyzed as it corresponds to the most recent data
obtainable and in which anti-CGRP mAbs were
already available.

B. Cohort of patients who initiated any preventive
or acute treatment between 01/2015 and 12/2016:
Included only patients who initiated treatment with a
preventive or acute treatment between January 2015
and December 2016. All their migraine treatment
prescriptions until the end of the study period (April
2022) were included. This cohort was analyzed to
enable a longitudinal analysis of the pharmacologic
treatment and disease management pathways
through time.

C. Cohort of patients who initiated treatment with
triptans between 01/2015 and 12/2016: Included
only patients who initiated treatment with triptans
between January 2015 and December 2016. Patients
were then followed until April 2022. Only triptans
prescriptions were considered.

D. Cohort of patients who initiated treatment with
a preventive medication between 01/2015 and
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12/2016: Included only patients who initiated
treatment with preventive treatment between
January 2015 and December 2016. Patients were
then followed until April 2022. Only preventive
prescriptions were considered.

E. Cohort of patients who initiated any migraine
treatment between 01/2015 and 12/2016 and
were eventually prescribed anti-CGRP mAbs:
Included only patients who initiated treatment with a
preventive or acute treatment between January 2015
and December 2016 and who were prescribed an
anti-CGRP mAbs at some point until April 2022. All
their migraine treatment prescriptions until the end
of the study period (April 2022) were included.

E. Cohort of patients who were prescribed anti-
CGRP mAbs: Included only patients who were
prescribed an anti-CGRP mAbs at some point until
April 2022. All acute and preventive treatments
prescribed to these patients between January 2015
and April 2022 were included.

Statistical analysis

Subjects included in IQVIA’s EMR database are represen-
tative of the Spanish population, by age and gender dis-
tribution [44]. The statistical analysis was performed on
the selected population in the EMR database, based on
criteria established in the study protocol, as approved by
the Ethics Committee of the Hospital Clinic of Barcelona
(HCB/2022/1286). For continuous variables, descrip-
tive statistics are presented as mean or median. For cat-
egorical variables, statistics are presented as absolute
and relative frequencies. The chi-squared test was used
to compare the rate of comorbidities in both the group
of patients diagnosed with migraine and the group of
patients on treatment for migraine over the past 24
months with a stratified random sample of the general
population in the database, matching the age and gender
distribution of the patients diagnosed with migraine.

Ethical considerations

The study was conducted following the ethical prin-
ciples of the Declaration of Helsinki and the local
regulation, including privacy laws. The protocol was clas-
sified by the Agency of Medicines and Medical Devices
(AEMPS) as an observational study and approved by the
Ethics Committee of the Hospital Clinic of Barcelona
(HCB/2022/1286). Informed consent to participate was
waived by the same ethics committee that approved the
study (Ethics Committee of Hospital Clinic of Barcelona).
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Results

Demographic and clinical characteristics of the studied
population

From May 2021 to April 2022, there were 61,204 people
with physician-diagnosed migraine in the database, cor-
responding to 5.5% of the covered population (1,112,135
people). Half of the patients (30,982/61,204; 50.6%) had
received at least a preventive or acute treatment over
the last 24 months (Fig. 1). The incidence of diagnosed
migraine increased at a mean annual growth rate of 5.1%
over the study period.

Table 1 details the demographic and clinical charac-
teristics for: (a) patients with migraine; (b) patients with
migraine and treated for migraine within the past 24
months; (c) overall population in the EMR database; (d)
an age and gender adjusted sample of the general popu-
lation, to match the patients with migraine. Women
accounted for 77.7% of the diagnosed migraine cases.
Regardless of gender, nearly three out of four migraine
patients were aged between 19 and 59 years old. Migraine
patients presented a higher prevalence of chronic comor-
bidities than the general population in the database, even
after adjusting for age and gender (Table 1). The differ-
ences were statistically significant (P<0.001) for all ana-
lyzed groups of comorbidities. Presence of chronic pain
disorders (50.8%), metabolic (38.6%), neuropsychiatric
(35.0%), digestive (25.4%) and cardiovascular (24.5%) dis-
eases were the most frequently registered comorbidities
in patients with migraine (Table 1).

Pharmacologic treatment

Overview of therapies used over the last two years

Within the cohort of patients treated for migraine over
the last 24 months (Cohort A), 69.5% had been pre-
scribed only acute treatments, 24.2% both acute and pre-
ventive treatments, and 6.3% only preventive treatments.
The most frequently prescribed treatments were NSAIDs
(56.3%), triptans (44.1%) and analgesics (28.9%) (Fig. 2).
Antidepressants were the most prescribed preventive
treatment and anti-CGRP mAbs the least prescribed.
Antidepressants were used by 17.9% of all patients treated
over this period and 58.7% of patients treated with a pre-
ventive medication. Anti-CGRP mAbs were prescribed
to 1.7% of all patients treated over this period and 5.7%
of patients treated with a preventive medication. Benzo-
diazepines were also prescribed to 8.4% of patients who
were under preventive or acute treatment.

In those who had been treated for up to 23—24 months,
35.7% did not receive a prescription for any preventive
medication, 5.8% received one, 12.5% two, 17.8% three,
and 28.3% received four or more (Fig. 3).
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General population

Diagnosed with
migraine or headache

Diagnosed with migraine
(Study population)
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1,112,135 (100.0%)

139,242 (12.7%)

61,204 (5.5%)

Cohort analysis?

A. Patients treated in the last
two years (between 5/2020-
4/2022)

N=30,982

D. Patients who initiated
treatment with a preventive
medication between 01/2015-

12/2016

N=2,922

B. Patients who initiated any
preventive or acute treatment
between 01/2015-12/2016:

N=9,647

E. Patients who initiated any
treatment between 01/2015-
12/2016 and were eventually
prescribed anti-CGRP mAbs

N=68

C. Patients who initiated
treatment with triptans
between 01/2015-12/2016

N=3,475

F. Patients who were
prescribed an anti-CGRP
mAbs at some point until
April 2022

N=516

Fig. 1 Patients from the database included in the analysis. * The cohorts are not mutually exclusive

Choice of initial therapy and progression to preventive
treatments

Most of the patients who initiated a treatment for
migraine between January 2015 and December 2016
(Cohort B), had started with a prescription for an acute
medication (Fig. 4). NSAIDs alone were selected as the
first treatment in 32.3% of cases, triptans in 21.7% and
analgesics in 14.1%. Preventive medications were selected
as the first migraine prescription treatment in 13.4% of
cases: alone in 5.8% of cases and together with an acute
medication in 7.6%.

One out of five patients initiating an acute treatment
eventually progressed to being prescribed a preventive
treatment (20.7%). On average, it took 29.4 months for
this change to occur (Fig. 4). In total, a third of the physi-
cian-diagnosed migraine had received a preventive treat-
ment until April 2022 (34.0%).

Use of anti-CGRP mAbs

Amongst migraine patients who had been prescribed
an anti-CGRP mAb (Cohort F), 44.8% received galca-
nezumab, 43.5% erenumab and 11.8% fremanezumab.
Before starting on an anti-CGRP mAb, 66.3% of patients
had previously used>3 conventional preventive and
87.3% had used >3 acute medications (Fig. 5).

Disease management

Role of GP per patient treatment cohort

Figure 6 illustrates the journey across medical special-
ties from the first treatment onwards for three patient
cohorts (C, D and E). Most patients started their
migraine treatment with a GP. Amongst patients who ini-
tiated their migraine treatment with triptans (Cohort C),
75.9% were first managed by a GP, 19.2% by a neurolo-
gist, and 4.9% by another specialist. An additional 9.2% of
patients visited a neurologist, on average, 30 months after
the initial prescription by a GP or other specialist. The
majority of patients in this cohort (Cohort C) have been
first prescribed rizatriptan (40.4%). After more than two
years of treatment (average 28.2 months), approximately
a quarter of patients switch to another line of triptan
treatment (23.2%), as detailed in Supplementary Materi-
als (Figure S2).

Similar pathways were observed for patients who
started with a preventive treatment (Cohort D), although
with a higher share of cases managed by a neurologist.
Amitriptyline was the most common choice for the first
preventive treatment prescription (prescribed to 38.2%
of patients who started a preventive treatment), followed
by topiramate (15.9%), and flunarizine (15.4%). One year
later, on average, 31.1%, 40.0% and 39.5% of patients who
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Table 1 Demographic and clinical characteristics of physician-diagnosed migraine patients, physician-diagnosed migraine patients
treated for migraine within the past 24 months, and overall population covered by the electronic medical records database from May

2021 to April 2022

Characteristics

Patients diagnosed
with migraine
(n=61,204)

Patients diagnosed with General

migraine on treatment
(n=30,982)

population
(n=1,112,135)

Age and gender
adjusted sample of
the general popu-
lation (n=100,002)

Gender, n (%)
Female

Male

Age, n (%)
Female

<12 years old
12-18 years old
19-29 years old
30-39 years old
40-49 years old
50-59 years old
>60 years old
Male
<12yearsold
12-18 years old
19-29 years old
30-39 years old
40-49 years old
50-59 years old
>60 years old
Comorbidities, n (%)
Cardiovascular

Acute pulmonary heart diseases
Chronic cardiac rheumatic disease

Arterial hypertension
Ischemic disease (AMI/AP)
Other CV diseases
Peripheral CV Disease
Stroke

Digestive
Gastrointestinal diseases 1°
Gastrointestinal diseases 2¢
Metabolic

Dyslipidaemia

Obesity

Diabetes (Type 1/ Type 2)
Hypothyroidism
Neurologic

Epilepsy

Neuropsychiatric

Anxiety, Dissociative and Somatoform Disorders

Bipolar Disorder
Depression

Drug abuse

Drug dependency
Other syndromes
Stress syndromes
ADHD

Pain

47,585 (77.7)
13,618 (22.3)

66 (0.1)

778 (1.6)
4,463 (9.4)
7,826 (16.4)
11,630 (24.4)
10,715 (22.5)
12,104 (25.4)

58 (0.4)
486 (3.6)
1,642

2,171 (1

(121

(
3,234 (23.

@

(

5.9)
8)
2,863 (21)
3,160 (23.2)
14,995 (24.5)
184 (0.3)
184 (0.3)
11,629 (19)
1,408 (2.3)
3,856 (63)
1346 (2.2)"
1653 (27)"
15,546 (25.4)"
11,323 (185)"
5692 (9.3)"
23,625 (386)
15,668 (25.6)"
7773 (12.7)"
4,407 (7.2)"
4,774 (78)"
796 (1.3
796 (13)™
1421 (35"
17,198 (28.1)"
734(1.2)"
3489 (5.7)"
12202
190 (0.3)™"
3,795 (6.2)
61(0.1)
245 (0.4)"
31,092 (50.8)"

25,177 (81.3)""

*xk

5,804 (18.7)

4202
481019
231492
4,031016)"
6,636 (26.4)
6,062 24.1)""
5609 (22.3)""

Xk

39(0.7)
247 (4.3)
585 (10.1)
871(15)
1,462 (25.2)
1,340 (23.1)
1,257 (21.7)

7,250 234)"
93(0.3)
94(0.3)
5670 (183)"
527 (1.7)"
1,673 (504)
651 (2.1 )***
806 (2.6)"
8,582 (27.7)"
6,506 (21)
2,881 (9.3)"
(383)™"

*xx

7,807 (25.
3,873
1,983
2,510 8.1)"
4340147
434 (14)
12,703 (41)™
9,666 (31.2)"
434 (14"
2,014 (6.5
6202
93 (0.3
3,563 (11,5
31(0.0)
155 (0.5)
16,482 (53.2)"

2)
57

(
(
(
866
(
(12
©4 )H
(@

*xx

577,197 (51.9)
534,937 (48.1)

54,833 (9.
38,672 (6.
68,109 (
79,653 (
94,083 (
84,847 (

7

156,997 (27.2)

11.8)
13.8)
16.3)
14.7)

5)
7)
18
38
6.3
47
7.

58,307 (10.9)
40,120 (7.5)
62,587 (11.7)
71,146 (13.3)
92,009 (17.2)
81,310 (15.2)
129,455 (24.2)
222,427 (20)
3,336 (0.3)
3,558 (0.3)
173,492 (15.6)
28915 (2.6)
62,279 (5.6)
18,906 (1.7)
23,021 2.1)
164,596 (14.8)
108,989 (9.8)
66,727 (6)
311,397 (28)
212,417 (19.1)
96,755 (8.7)
84,522 (7.6)
44,485 (4)
10,009 (0.9)
10,009 (0.9)
180,165 (16.2)
144,537 (13)
6,672 (0.6)
30,027 2.7)
1,111 (0.1)
2223(02)
15,569 (1.4)
1,118 (0.1)
6,672 (0.6)
324,743 (29.2)

77,750 (77.7)
22,251 (22.3)

108 (0.1)
1,271 (1.6)
7,293 (94)
12,788 (164
19,002 (244
17,507 (22.5
19,777 (254

96 (0.4)
794 (3.6)
2,684

3,548 (1

(21

(
5,285 (23.

@

(

5.9)
8)
4,678 (21)
5,163 (23.2)
21,673 (21.7)
339(0.3)
353 (0.4)
17,025 (17)
2,197 (2.2)
5678 (5.7)
1,745 (1.7)
2,063 (2.1)
16,783 (16.8)
12,191 (12.2)
5,943 (5.9)
33,079 (33.1)
21,787 (21.8)
10,372 (10.4)
7,690 (7.7)
6,342 (6.3)
923 (0.9)
923 (0.9)
21,881 (21.9)
18,229 (18.2)
800 (0.8)
3,701 (3.7)
97 (0.1)
181 (0.2)
2,119 2.1)
68 (0.1)
213(0.2)
37,466 (37.5)
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Table 1 (continued)

Characteristics Patients diagnosed  Patients diagnosed with General Age and gender
with migraine migraine on treatment  population adjusted sample of
(n=61,204) (n=30,982) (n=1,112,135) the general popu-

lation (n=100,002)

Chronic Pain, Fibromyalgia, Generalised Pain 5202 (85)" 2,912 (94 50,046 (4.5) 5,794 (5.8)

Dorsopathies 23,441 (38.3)"" 12,672 (40.9)™ 227,987 (20.5) 26,836 (26.8)

Chronic Fatigue Syndrome 6 (0) 3(0) 222 (0) 3(0)

Disorders of the peripheral nervous system 7222 (11.8)" 3,904 (12.6)" 58,942 (5.3) 7,195 (7.2)

Osteoarthrosis and related disorders 7,528 (12.3)™ 3,532 (11.4)™ 87,858 (7.9) 10,101 (10.1)

Temporomandibular joint disorders 612(1)" 341 (1.1)7 4,448 (0.4) 539(0.5)

Respiratory 7,228(11.8)" 3,718 (12)" 83,410 (7.5) 7,937 (7.9)

Asthma / COPD 6,365 (104)™" 3315(107)™ 77,849 (7) 7,265 (7.3)

Sinusitis 979(16)" 527 (1.7)" 6,672 (0.6) 797 (0.8)

Rheumatologic 490 (0.8)" 248 (0.8) 5,560 (0.5) 695 (0.7)

Arthritis 490 (0.8)° 248 (0.8) 5,560 (0.5) 695 (0.7)

Sleep 6916 (11.3)" 3,966 (12.8)" 67,840 (6.1) 7,704 (7.7)

ADHD, Attention-deficit/hyperactivity disorder; AMI, Acute myocardial infarction; AP, Angina pectoris; COPD, Chronic obstructive pulmonary disease; CV,
cardiovascular

a. Adjusted by age and gender for the general population

b. Includes ICD-9 diagnoses codes 530-539 and 569

c.Includes ICD-9 diagnoses codes 555,556, 558, and 579

Statistical significance versus no migraine matched controls: ns P>0.05; * P<0.05; ** P<0.01; *** P<0.001

NSAIDs 17,443 (56.3%)
Triptans 13,663 (44.1%)

Analgesics 8,954 (28.9%)
Opioids 1,766 (5.7%)

Ergot alkaloids 1,580 (5.1%)
Antiemetics 898 (2.9%)
Acute
Antidepressants 5,546 (17.9%) ; Z‘:‘é:‘:t:

Antiepileptics 3,129 (10.1%)

Beta blocking agents 1,363 (4.4%)

Antivertigo preparations 1,367 (4.4%)

Anti-CGRP mAbs | 527 (1.7%)

//% 2,602 (8.4%)

Fig. 2 Treatments prescribed to migraine patients from May 2020 to April 2022, per class of treatment, as a percentage of total migraine patients treated
from May 2020 to April 2022 (Cohort A). CGRP, Calcitonin gene-related peptide; NSAIDs, Non-steroidal anti-inflammatory drugs. Note The percentages add
up to more than 100% as patients may have been prescribed more than one class of treatment over the analyzed period

Benzodiazepines
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Fig.3 Migraine patients under treatment for migraine per month and evolution of the percentage of patients according to the number received preven-
tive treatments, depending on the length of time under treatment (Cohort A)

32.3%
——
21.7%
——
14.1%
e
Cohort B (n=9,647): o
Patients who have 4.3%
initiated a treatment
for migraine between 13.2%
01/2015-12/2016

A

Treatment initiation

NSAIDs
Triptans

Analgesics

NSAIDs + Triptans

Other acute

Percentage who Percentage who
eventually reach

preventive treatment

Time to progress
(in months)

progress to preventive
treatment

= — 23.9% 30.6 7.7%
—> 23.7% 291 5.1%
> 20.0% 31.7 2.8%
—— 30.6% 27.8 1.3%
——— 27.9% 25.9 3.7%

7.6%
Acute + Preventive - - 7.6%

5.8%

Fig. 4 Treatment initiation and progression to preventive treatments during the observation period, amongst physician-diagnosed migraine patients
who have initiated a treatment for migraine between January 2015 and December 2016 (Cohort B). NSAIDs, Non-steroidal anti-inflammatory drugs

started with amitriptyline, topiramate, and flunarizine,
respectively, had switched to a second line of preventive
treatment, as detailed in Supplementary Materials (Fig-

ure S3).

Within patients who started with any migraine treat-
ment and who, in due course, were prescribed anti-CGRP
mAbs (Cohort E), 15.1% started being managed by a neu-
rologist. All patients have at some point visited a neurol-
ogist in a hospital for the anti-CGRP mAbs’ prescription.
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Fig. 5 Percentage of migraine patients prescribed with anti-calcitonin gene-related peptide monoclonal antibodies per number of previous acute and
preventive treatments received between January 2015 and April 2022 (Cohort F)

Pationts’ cohorts Specialty performing the Percentage of patients Time until visit with a
first prescription? who visited a Neurologist | Neurologist (in months)®

19.2%
Cohort C (n=3,475): Neurologist

Patients who have

Percentage of patients
who visited a Neurologist®

initiated a triptan 75.9%
treatment for migraine S IR GP T 11.5 29.6
between 01/2015-
4.9%
12/2016 2 Other 106 o~

Cohort D (n=2,922):
Patients who have

27.1%
" Neurologist

initiated a preventive 64.2%
e — .

treatment for migraine I =0 288
between 01/2015- 8.7%

12/2016 —_— Other F——" 19.6 199
Cohort E (n=68): 15.1%

Patients who have —— Neurologist

initiated any migraine 68.7%

treatment between 570

01/2015-12/2016 and o GP 550 =i
were e_ventuall_y 16.3%

prescribed anti-CGRP L~ W Other — 91.3 21.8

mAbs

Fig. 6 Migraine patients managed by a neurologist per type of treatment initiated between January 2015 and December 2016 and time until referral
(Cohorts C, D and E). CGRP, Calcitonin gene-related peptide; GP, General Practitioner. a. Treatments initiated between January 2015 and December 2016.
Patients have been followed up since the first analyzed treatment found in the inclusion period until the last month with available data (April 2022). Only
the treatments mentioned in the respective cohort have been included in the analyses. b. Time until first visit to the neurologist, regardless of whether
there were previous visits to other specialties. c. Analysis performed up until the third visited specialty

Role of GP per number of preventive treatments

Amongst patients who initiated a preventive treatment
between January 2015 and December 2016 (Cohort
D), the percentage of patients treated by a neurologist

already been prescribed five or more distinct preventive
treatments were not treated by a neurologist.

Discussion

increased with the number of received preventive medi-
cations (Fig. 7). However, 28.8% of patients who had

To our knowledge, this is the first study to analyze treat-
ment algorithms and prescription patterns for migraine
treatments across GPs and neurologists in Spain. Our
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Fig. 7 Percentage of migraine patients who have initiated a preventive treatment for migraine between January 2015 and December 2016 who reach a
neurologist per number of preventive lines of treatment registered between January 2015 and April 2022 (Cohort D). GP, General Practitioner

findings highlight a set of unmet needs for improved
management of migraine to reduce the risk of chronifi-
cation and improve patient outcome. We identified risk
factors for migraine progression, including multiple asso-
ciated comorbidities and several lines of treatment.

Need for improved diagnosis and accurate coding of
migraine diagnoses in the healthcare systems

Our study findings indicate a high and increasing num-
ber of patients with physician-diagnosed migraine, con-
sistent with published literature [7, 36]. However, our
reported prevalence of physician-diagnosed migraine
(5.5% of all age population and 6.5% of people aged>18
years old) is lower than prevalence estimates published
for Spain, potentially due to differences in method-
ologies [36, 37]. Our study only included patients diag-
nosed with migraine by an NHS physician and required
accurate coding of migraine diagnoses in the healthcare
systems. In contrast, published estimates of migraine
prevalence in Spain are based on population surveys and
include undiagnosed migraine cases [36, 37]. Nonethe-
less, when considering both the diagnoses of migraine
and treated headaches, we obtain an estimated preva-
lence of 12.7%, which is closer to the one published in
population-based surveys, suggesting possible diagnostic
errors, as reported in other studies [6, 45, 46]. Training to
physicians, namely in primary care, may be necessary to
improve the diagnosis of migraine [35, 45, 46].

Need for improved coordination of care and appropriate
referral patterns to neurologists

This study confirms the central role of primary care in
treating migraine patients in Spain — even in difficult-to-
treat cases with high prior preventive treatment failure —,
as already reported [6, 39]. GPs prescribed the first pre-
ventive treatment to 64.2% of patients. Even in those who
had already been prescribed five or more distinct pre-
ventive treatments, 28.8% were still not being managed
by a neurologist. These results may require some reflec-
tion. Whilst GPs are advised to manage most migraine
patients, complex cases should be referred to neurolo-
gists [47]. Patients and healthcare professionals could
benefit from a greater clarification of the role of each
physician in the management of migraine and on when to
refer to a neurologist [35, 45, 46].

Need to address specific needs of patients with associated
comorbidities to mitigate risk of progression

As expected, most migraine patients in our study were
women of working age with several comorbidities [7, 37,
39]. The most frequently observed comorbidities were
coexisting chronic pain (50.8%), metabolic (38.6%), neu-
ropsychiatric (35%), digestive (25.4%), and cardiovascu-
lar (25.4%) conditions. These findings support the notion
that migraine is frequently associated with other medi-
cal conditions, including but not limited to psychiatric
disorders [39, 48, 49]. Importantly, our study also found
that patients with migraine had a higher prevalence of
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comorbidities than the general population, even after
adjusting for age and gender. It is crucial to consider
the presence of comorbidities in the management of
migraine, as they may contribute to refractoriness or
resistance to prescribed treatments and are a risk factor
for progression to CM [40, 50]. Studies have shown that
patients with more comorbidities are five times more
likely to progress to CM than those with fewer comor-
bidities [50]. Therefore, it is essential to address these
risk factors to prevent disease progression and improve
patient outcomes in the management of migraine. This
can be achieved by taking a comprehensive approach
that considers the patient’s overall health and addressing
comorbidities as part of the treatment plan [12, 50-55].

Need to optimize treatment and accelerate access to
preventive treatment

A decade ago, a study reported that only a small propor-
tion of migraine patients received specific medications
or preventive treatment in Spain, despite high levels of
disability [38]. Our study findings suggest that under-
treatment of migraine remains an issue, with only half
of the patients receiving any treatment for migraine in
the past 24 months [6, 39, 46, 56, 57]. In those who were
treated, many were prescribed several acute and pre-
ventive treatments, suggesting an inadequate control.
Possible reasons for suboptimal treatment may include
patient preference, tolerability issues, and lack of effi-
cacy [6]. Furthermore, according to studies conducted by
Pascual et al. (2020) and Diaz-Insa et al. (2023), there are
several other factors that may contribute to suboptimal
treatment of migraine in Spain [45, 46, 58]. One such fac-
tor is the need for further training of GPs on headache
management, particularly regarding the use of preven-
tive treatments, especially considering the advent of new
therapeutic options, such as CGRP antagonists or neu-
romodulation devices [46]. Additionally, undertreatment
may be a result of the low rate of referral observed, as
preventive treatments are not commonly prescribed by
GPs in Spain, and some treatments must be administered
in a hospital setting [45, 46]. To address these issues, it is
important to provide training on how and when to ini-
tiate preventive treatments and establish protocols for
the follow-up, treatment, and referral of patients with
migraine [35, 45, 46].

However, the complexity of migraine management
is a concern even in headache centers, as shown by the
European BECOME study, which encountered a high
proportion of patients who had tried multiple preven-
tive medications and had a history of medication overuse
[39]. Improving the management of these difficult-to-
treat patients is necessary, as poorly controlled migraine
increases the risk of medication overuse and develop-
ment of MOH and CM, and may contribute to a reduced
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effectiveness of some preventive treatments [5, 13,
59-61].

Need to address potential barriers in access to innovative
treatments

Anti-CGRP mAbs, marketed since the end of 2019 in
Spain, were used by 1.7% of migraine patients treated
between May 2020 and April 2022, and by 5.7% of those
treated with a preventive medication during that period.
Patients who were prescribed a CGRP antagonist had
already been prescribed a considerable number of pre-
ventive and acute therapies: 66.3% had used>3 pre-
ventive and 87.3% had used>3 acute medications. The
number of previously prescribed therapies is expected to
be even higher in these patients as the reimbursed indi-
cation requires>3 prior treatment failure, necessarily
including BoNT/A for CM, medication which was not
captured in our study.

Real world evidence from the Spanish MAB-MIG reg-
istry also suggest that patients are reaching anti-CGRP
mAbs only after a long time under treatment and after
more lines of treatment than those recommended: on
average, the 210 migraine patients who had completed
at least 12 weeks of erenumab treatment had failed a
mean of 7.8 preventive treatments at baseline (including
BoNT/A in 95.2% of patients) [17].

Possible barriers to access anti-CGRP may include lack
of awareness of these novelty treatments, namely in pri-
mary care, hospital budget constraints, and overall need
to increase the use of preventive medication [35, 46, 58].

Limitations

This study has the standard limitations associated with
a database study, such as being subject to coding errors
or missing information. Due to the low sensitivity of
ICD-9 codes for identifying migraine, the prevalence of
migraine is expected to be underestimated in our study
[62]. According to a work by Yamato et al. (2023), in
which 12 coding algorithms were tested for the identifi-
cation of people with migraine within a Japanese claims
database, the definition used in our study (ICD-9 346)
held a high specificity (99.1%) but a very low sensitivity
(8.2%). As our goal was to explore the management of
migraine patients, the use of this definition minimizes
the risk of including false cases of migraine [62].

In our study, we encountered limitations related to
the segmentation of migraine patients into CM and EM
subgroups. Specifically, the regions ICD-9 codification
of diagnoses at primary and specialized care did not
enable to adequately differentiate patients with chronic
vs. episodic migraine. Additionally, the database does not
include data on the frequency of headaches. We acknowl-
edge that the lack of differentiation between CM and
EM and the lack of patients’ segmentation according to
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their headaches frequency is an important gap and can
affect the readability of some of the results. Additionally,
it precluded a detailed analysis of progression from EM
to CM over time, which would have provided valuable
insights into the impact of current migraine management
strategies.

Medication overuse was not assessed in this study due
to data limitations. Specifically, the database does not
capture data on the number of monthly headache days,
nor the number of days of migraine treatment, as only
prescriptions are captured. Furthermore, self-medication
using OTC products is not captured by the database used
in this study.

When assessing the disease management, one must
consider that our data does not include prescriptions
made by physicians working in the private sector, nor
information on whether a prescription made by a GP was
supported by a neurologist recommendation. Another
limitation is the lack of data on BoNT/A prescription
which may result in a data gap when analyzing treatment
pathways, particularly in patients treated with anti-CGRP
mAbs. To address the fact that some migraine treatments
are indicated also for other pathologies, we have consid-
ered only the prescriptions with migraine listed as the
associated diagnosis.

Importantly, the study period included the COVID-19
pandemic, factor which may have affected the results,
especially in the cohort of patients treated in the last two
years (between May 2020 and April 2022). It is possible
that, without the effect of the COVID-19 pandemic, the
rate of migraine diagnosis and treatment could have been
higher than the one reported in this study.

Finally, the study uses data from three Spanish regions
and may therefore not reflect geographic variations in
migraine prevalence rates and treatment practices. The
specific regions in the database cannot be disclosed due
to confidentiality agreements in place [38].

Conclusions

In short, the study brings to light a set of concerns that
should be addressed to reduce the burden of migraine in
Spain, highlighting the need to improve the management
of complex cases, as patients are currently undergoing
several lines of treatment and have several comorbidi-
ties, suggesting an inadequate control of migraine. Treat-
ments should be started earlier, and, if they fail, patients
should be offered the next option in a short period of
time. Otherwise, they risk having a reduced effectiveness
of some preventive treatments. The complex nature of
migraine demands a better coordination across health-
care professionals for an optimal management, particu-
larly in patients with comorbidities and other risk factors
which may lead to refractoriness. A National top-down
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Migraine Healthcare plan should be implemented to
ensure appropriate care across the country.

Abbreviations

ADHD Attention—deficit/hyperactivity disorder
AMI Acute myocardial infarction

AP Angina pectoris

ATC Anatomical Therapeutic Chemical
BoNT/A  Botulinum toxin type A

(@Y Chronic migraine

CGRP Calcitonin gene-related peptide

COPD Chronic obstructive pulmonary disease
EMR Electronic Medical Records

EM Episodic migraine

GP General Practitioner

ICD 9-International Classification of Diseases 9th Revision
M Million

mAb Monoclonal antibody

NHS National Healthcare Service

NSAIDs Non-steroidal anti-inflammatory drugs

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512883-024-03600-8.

[ Supplementary Material 1 J

Acknowledgements
Not applicable.

Author contributions

AM, BA, CMA, JP, MC, and PPR meet the International Committee of Medical
Journal Editors (ICMJE) criteria for authorship for this article, take responsibility
for the integrity of the work, and have given their approval for this version to
be published.

Funding
Sponsorship for this study were funded by Pfizer S.L.U.

Data availability

The data that support the findings of this study are available from IQVIA,

but restrictions apply to the availability of these data, which were used

under license for the current study, and so are not publicly available. Data

are however available from the authors upon reasonable request and with
permission of IQVIA. Those wishing to request the data from this study should
contact the author Mafalda Carmo.

Declarations

Ethics approval and consent to participate

The study was conducted following the ethical principles of the Declaration
of Helsinki and the local regulation, including privacy laws. The protocol was
classified by the Agency of Medicines and Medical Devices (AEMPS) as an
observational study and approved by the Ethics Committee of the Hospital
Clinic of Barcelona (HCB/2022/1286). Informed consent to participate was
waived by the same ethics committee that approved the study (Ethics
Committee of Hospital Clinic of Barcelona).

Consent for publication
Not applicable.

Competing interests

JP has received in the last 3 years, honoraria as a consultant and speaker
from Abbvie, Eli Lilly, Novartis, Pfizer and Teva Pharmaceuticals. PPR has
received in the last 3 years, honoraria as a consultant and speaker from
Abbvie, Amgen, Biohaven, Chiesi, Eli Lilly, Lundbeck, Medscape, Novartis,
Pfizer and Teva Pharmaceuticals. Her research group has received research
grants from Instituto Salud Carlos Ill, EraNet Neuron, AbbVie, Novartis, Teva


https://doi.org/10.1186/s12883-024-03600-8
https://doi.org/10.1186/s12883-024-03600-8

Pozo-Rosich et al. BMC Neurology

(2024) 24:107

Pharmaceuticals, AGAUR, FEDER RIS3CAT, and has received funding for clinical
trials from Abbvie, Amgen, Biohaven, Eli Lilly, Lundbeck, Novartis, and Teva
Pharmaceuticals. BA and CMA are Pfizer employees. AM and MC are IQVIA
employees.

Author details

'Neurology Department, Headache Unit, Hospital Universitari Vall
d'Hebron, 119-129 Passeig de la Vall d'Hebron, Barcelona 08035, Spain
’Headache Research Group, Vall d'Hebron Research Institute (VHIR),
Universitat Autbnoma de Barcelona, Barcelona, Spain

*|QVIA, Barcelona, Spain

4IQVIA, Madrid, Spain

°Pfizer, Madrid, Spain

8Service of Neurology, University Hospital Marqués de Valdecilla,
Universidad de Cantabria and Valdecilla Biomedical Research Institute
(IDIVAL), Santander, Cantabria, Spain

Received: 12 June 2023 / Accepted: 15 March 2024
Published online: 02 April 2024

References

1.

Stovner LJ, Hagen K, Linde M, Steiner TJ. The global prevalence of headache:
an update, with analysis of the influences of methodological factors on
prevalence estimates. J Headache Pain. 2022,23(1):1-17.

Steiner T, Stovner L, Jensen R, Uluduz D, Katsarava Z. Migraine remains sec-
ond among the world's causes of disability, and first among young women:
findings from GBD2019. In., vol. 21: BioMed Central; 2020: 1-4.

Headache Classification Committee of the International Headache Society
(IHS) The International Classification of Headache Disorders, 3rd edition.
Cephalalgia. 2018, 38(1):1-211.

Adams AM, Serrano D, Buse DC, Reed ML, Marske V, Fanning KM, Lipton

RB. The impact of chronic migraine: the chronic migraine epidemiology
and outcomes (CaMEQ) study methods and baseline results. Cephalalgia.
2015;35(7):563-78.

Katsarava Z, Buse DC, Manack AN, Lipton RB. Defining the differences
between episodic migraine and chronic migraine. Curr Pain Headache Rep.
2012,16(1):86-92.

Katsarava Z, Mania M, Lampl C, Herberhold J, Steiner TJ. Poor medical care
for people with migraine in Europe—evidence from the Eurolight study. J
Headache Pain. 2018;19(1):1-9.

Darba J, Marsa A. Analysis of the management and costs of headache
disorders in Spain during the period 2011-2016: a retrospective multicentre
observational study. BMJ Open. 2020;10(2):034926.

Linde M, Gustavsson A, Stovner LJ, Steiner TJ, Barré J, Katsarava Z, Lainez J,
Lampl C, Lantéri-Minet M, Rastenyte D. The cost of headache disorders in
Europe: the Eurolight project. Eur J Neurol. 2012;19(5):703-11.

Irimia P, Garrido-Cumbrera M, Santos-Lasaosa S, Brage O, Colomina |, Blanch
C, Pozo-Rosich P. Estimating the savings associated with a migraine-free life:
results from the Spanish Atlas. Eur J Neurol. 2020,27(12):2616-24.
Fernadndez-Ferro J, Ordés-Bandera C, Rejas J, Ferro-Rey B, Gdmez-Lus S. EE504
the Economic Burden of Migraine in Spain: a nationwide cost-of-iliness
Approach from the Year 2020 European Health Survey in Spain. Value Health.
2022;25(12):5154-5.

Manack A, Buse D, Serrano D, Turkel C, Lipton R. Rates, predictors, and conse-

quences of remission from chronic migraine to episodic migraine. Neurology.

2011,76(8):711-8.

Lipton RB, Buse DC, Nahas SJ, Tietjen GE, Martin VT, L&f E, Brevig T, Cady R,
Diener H-C. Risk factors for migraine disease progression: a narrative review
for a patient-centered approach. J Neurol. 2023;270(12):5692-710.

Berger AA, Winnick A, Carroll AH, Welschmeyer A, Li N, Colon M, Paladini A,
Ramirez GF, Hasoon J, Cornett EM. Rimegepant for the treatment of migraine.
Health Psychol Res 2022, 10(5).

Antonaci F, Ghiotto N, Wu'S, Pucci E, Costa A. Recent advances in migraine
therapy. Springerplus. 2016;5(1):1-14.

Gazerani P, Cairns BE. Sex-specific pharmacotherapy for migraine: a narrative
review. Front NeuroSci. 2020;14:222.

Santos S, Pozo-Rosich P. Headache clinical practice manual. Span Soc Neurol
Madrid: Ed Luzon 2020, 5.

Belvis R, Irimia P, Pozo-Rosich P, Gonzélez-Oria C, Cano A, Viguera J, Sénchez
B, Molina F, Beltrdn |, Oterino A, et al. MAB-MIG: registry of the Spanish

18.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.
36.

37.

38.

39.

Page 13 of 14

neurological society of erenumab for migraine prevention. J Headache Pain.
2021:22(1):74.

Ambrosini A, Estemalik E, Pascual J, Rettiganti M, Stroud C, Day K, Ford J.
Changes in acute headache medication use and health care resource utiliza-
tion: results from a randomized, double-blind, placebo-controlled clinical
trial evaluating galcanezumab in adults with treatment-resistant migraine
(CONQUER). J Managed care Specialty Pharm 2022:1-12.

Ong JJY, Wei DY-T, Goadsby PJ. Recent advances in pharmacotherapy

for migraine prevention: from pathophysiology to new drugs. Drugs.
2018;78(4):411-37.

Lipton RB, Croop R, Stock EG, Stock DA, Morris BA, Frost M, Dubowchik

GM, Conway CM, Coric V, Goadsby PJ. Rimegepant, an oral calcitonin
gene-related peptide receptor antagonist, for migraine. N Engl J Med.
2019;381(2):142-9.

Lipton RB, Munjal S, Buse DC, Bennett A, Fanning KM, Burstein R, Reed ML.
Allodynia is associated with initial and sustained response to acute migraine
treatment: results from the American Migraine Prevalence and Prevention
Study. Headache: J Head Face Pain. 2017;57(7):1026-40.

Perry CM, Markham A. Sumatriptan. Drugs. 1998;55(6):889-922.

Derry CJ, Derry S, Moore RA. Sumatriptan (oral route of administration) for
acute migraine attacks in adults. Cochrane Database Syst Reviews 2012(2).
Cortelli P Allais G, Tullo V, Benedetto C, Zava D, Omboni S, Bussone G.
Frovatriptan versus other triptans in the acute treatment of migraine: pooled
analysis of three double-blind, randomized, cross-over, multicenter, Italian
studies. Neurol Sci. 2011;32(1):95-8.

Gallagher RM, Kunkel R. Migraine medication attributes important for patient
compliance: concerns about side effects may delay treatment. Headache: J
Head Face Pain. 2003;43(1):36-43.

Lipton RB, Hutchinson S, Ailani J, Reed ML, Fanning KM, Manack Adams A,
Buse DC. Discontinuation of Acute prescription medication for migraine:
results from the chronic migraine epidemiology and outcomes (CaMEO)
study. Headache. 2019;59(10):1762-72.

Wells RE, Markowitz SY, Baron EP, Hentz JG, Kalidas K, Mathew PG, Halker R,
Dodick DW, Schwedt TJ. Identifying the factors underlying discontinuation of
triptans. Headache. 2014;54(2):278-89.

Irimia P, Garcia-Azorin D, Nufiez M, Diaz-Cerezo S, de Polavieja PG, PanniT,
Sicras-Navarro A, Sicras-Mainar A, Ciudad A. Persistence, use of resources and
costs in patients under migraine preventive treatment: the PERSEC study. J
Headache Pain. 2022;23(1):78.

Blumenfeld AM, Bloudek LM, Becker WJ, Buse DC, Varon SF, Maglinte GA,
Wilcox TK, Kawata AK, Lipton RB. Patterns of use and reasons for discontinua-
tion of prophylactic medications for episodic migraine and chronic migraine:
results from the second international burden of migraine study (IBMS-II).
Headache. 2013;53(4):644-55.

Goadsby PJ. Bench to bedside advances in the 21st century for primary
headache disorders: migraine treatments for migraine patients. Brain.
2016;139(10):2571-7.

Diener H-C, Charles A, Goadsby PJ, Holle D. New therapeutic approaches

for the prevention and treatment of migraine. Lancet Neurol.
2015;14(10):1010-22.

Pavelic AR, Wober C, Riederer F, Zebenholzer K. Monoclonal antibodies
against calcitonin gene-related peptide for Migraine Prophylaxis: a systematic
review of real-World Data. Cells 2022, 12(1).

BIFIMED. [https://www.sanidad.gob.es/profesionales/medicamentos.do?met
odo=verDetalle&cn=723375]

Ples H, Florian I-A, Timis T-L, Covache-Busuioc R-A, Glavan L-A, Dumitrascu D-,
Popa AA, Bordeianu A, Ciurea AV. Migraine: advances in the Pathogenesis and
treatment. Neurol Int. 2023;15(3):1052-105.

Libro Blanco de. La Migrafa en Espana in.: Lilly.

Matias-Guiu J, Porta-Etessam J, Mateos V, Diaz-Insa S, Lopez-Gil A, Ferndndez
C. One-year prevalence of migraine in Spain: a nationwide population-based
survey. Cephalalgia. 2011;31(4):463-70.

Salazar A, Berrocal L, Failde I. Prevalence of Migraine in General Spanish Popu-
lation; factors related and use of Health resources. Int J Environ Res Public
Health 2021, 18(21).

Mateos V, Porta-Etessam J, Armengol-Bertolin S, Larios C, Garcia M. [Initial
situation and approach to the care of migraine in neurology services in Spain:
the PRIMERA study]. Rev Neurol. 2012;55(10):577-84.

Pozo-Rosich P, Lucas C, Watson DP, Gaul C, Ramsden E, Ritter S, Martelletti P,
Snellman J. Burden of migraine in patients with preventive treatment failure
attending European headache specialist centers: real-world evidence from
the BECOME study. Pain Therapy. 2021;10(2):1691-708.


https://www.sanidad.gob.es/profesionales/medicamentos.do?metodo=verDetalle&cn=723375
https://www.sanidad.gob.es/profesionales/medicamentos.do?metodo=verDetalle&cn=723375

Pozo-Rosich et al. BMC Neurology

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

(2024) 24:107

Sacco S, Braschinsky M, Ducros A, Lampl C, Little P, van den Brink AM,
Pozo-Rosich P, Reuter U, de la Torre ER, Sanchez, Del Rio M et al. European
headache federation consensus on the definition of resistant and refractory
migraine: Developed with the endorsement of the European Migraine &
Headache Alliance (EMHA). J Headache Pain 2020, 21(1):76.

Sacco S, Lampl C, Amin FM, Braschinsky M, Deligianni C, Uludtiz D, Versijpt J,
Ducros A, Gil-Gouveia R, Katsarava Z, et al. European Headache Federation
(EHF) consensus on the definition of effective treatment of a migraine attack
and of triptan failure. J Headache Pain. 2022;23(1):133.

Ayala AEG. Farmacoterapia De La migrafa. Tratamiento sintomético Y Preven-
tivo OFFAR 2008, 27(2).

Castillo AR, Zumbado MJB, Viquez MJ. Migrafa: tratamiento de crisis y farma-
coterapia profildctica. Revista Médica Sinergia. 2020;5(01):334.
Castro-Dominguez F, Vargas-Negrin F, Pérez C, Gutiérrez-Prieto H, Rebollo P.
Unmet needs in the osteoarthritis chronic moderate to severe pain manage-
ment in Spain: a real word data study. Rheumatol Therapy. 2021;8(3):1113-27.
Diaz-Insa S, Navarro-Zornoza M, Sdnchez-de la Rosa R, Guerrero AL. Charac-
terisation of the management of patients with migraine in the primary care
setting in Spain. Analysis of the results of the European My-LIFE anamnesis
project. Neurologfa (English Ed) 2023.

Pascual J, Pozo-Rosich P, Carrillo |, Rodriguez-Justo S, Jiménez-Hernandez D,
Layos-Romero A, Bailén-Santamarfa C, Torres A, Martinez-Garcia A, Ignacio E.
Proposal of a clinical care pathway for quality and safe management of head-
ache patients: a consensus study report. BMJ open. 2020;10(10):e037190.
Steiner TJ, Antonaci F, Jensen R, Lainez M, Lanteri-Minet M, Valade D. Recom-
mendations for headache service organisation and delivery in Europe. J
Headache Pain. 2011;12(4):419-26.

Dresler T, Caratozzolo S, Guldolf K, Huhn J-I, Loiacono C, Niiberg-Pikksoot T,
Puma M, Sforza G, Tobia A, Ornello R. Understanding the nature of psychiatric
comorbidity in migraine: a systematic review focused on interactions and
treatment implications. J Headache Pain. 2019,20(1):1-17.

Irimia P, Garrido-Cumbrera M, Santos-Lasaosa S, Aguirre-Vazquez M, Correa-
Ferndndez J, Colomina |, Pozo-Rosich P. Impact of monthly headache days
on anxiety, depression and disability in migraine patients: results from the
Spanish Atlas. Sci Rep. 2021;11(1):1-9.

Lipton RB, Martin VT, Reed ML, Fanning KM, Adams AM, Buse DC, Goadsby P.
Migraine progression in natural subgroups of migraine based on comorbidi-
ties and concomitant conditions: results of the Chronic Migraine Epidemiol-
ogy and Outcomes (CaMEQ) study. In: CEPHALALGIA: 2018: SAGE PUBLICA-
TIONS LTD 1 OLIVERS YARD, 55 CITY ROAD, LONDON ECTY 1SP, ENGLAND;
2018: 7-9.

Buse DC, Reed ML, Fanning KM, Bostic R, Dodick DW, Schwedt TJ, Munjal

S, Singh P, Lipton RB. Comorbid and co-occurring conditions in migraine
and associated risk of increasing headache pain intensity and headache

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Page 14 of 14

frequency: results of the migraine in America symptoms and treatment
(MAST) study. J Headache Pain. 2020,21(1):1-16.

Xu J, Kong F, Buse DC. Predictors of episodic migraine transformation to
chronic migraine: a systematic review and meta-analysis of observational
cohort studies. Cephalalgia. 2020;40(5):503-16.

Ashina S, Serrano D, Lipton RB, Maizels M, Manack AN, Turkel CC, Reed

ML, Buse DC. Depression and risk of transformation of episodic to chronic
migraine. J Headache Pain. 2012;13:615-24.

Lipton RB, Fanning KM, Buse DC, Martin VT, Hohaia LB, Adams AM, Reed ML,
Goadsby PJ. Migraine progression in subgroups of migraine based on comor-
bidities: results of the CaMEO study. Neurology. 2019,93(24).e2224-36.

Scher Al, Buse DC, Fanning KM, Kelly AM, Franznick DA, Adams AM, Lipton RB.
Comorbid pain and migraine chronicity: the chronic migraine epidemiology
and outcomes study. Neurology. 2017;89(5):461-8.

Hutchinson S, Lipton RB, Ailani J, Reed ML, Fanning KM, Adams AM, Buse DC.
Characterization of acute prescription migraine medication use: results from
the CaMEO study. In: Mayo Clinic Proceedings: 2020: Elsevier; 2020: 709-718.
Pozo-Rosich P, Layos-Romero A, Martin-Delgado J, Pascual J, Bailon C,

Tentor A, Santiago A, Ignacio E, Torrés A, Mira JJ. Low-value care practice

in headache: a Spanish mixed methods research study. J Headache Pain.
2020;21:1-8.

Pascual J, Nunez M, Panni T, Diaz-Cerezo S, Novick D, Ciudad A. Burden and
Unmet needs in Migraine patients: results from the OVERCOME (Spain) Study.
Pain Therapy. 2023;12(5):1209-20.

Bigal ME, Serrano D, Buse D, Scher A, Stewart WF, Lipton RB. Acute migraine
medications and evolution from episodic to chronic migraine: a longitudinal
population-based study. Headache. 2008;48(8):1157-68.

Silberstein SD. Practice parameter: evidence-based guidelines for migraine
headache (an evidence-based review): report of the Quality standards
Subcommittee of the American Academy of Neurology. Neurology.
2000;55(6):754-62.

Society AH. The American Headache Society position statement on integrat-
ing new migraine treatments into clinical practice. Headache: J Head Face
Pain. 2019;59(1):1-18.

Yamato K, Sano H, Hirata K, Nakayama T. Validation and comparison of the
coding algorithms to identify people with migraine using Japanese claims
data. Front Neurol. 2023;14:1231351.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Migraine treatment: ﻿quo vadis﻿? Real-world data study (2015–2022) in Spain
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Database
	﻿Study definitions
	﻿Migraine cases
	﻿Headache cases
	﻿Relevant comorbidities
	﻿Migraine treatments
	﻿Lines of treatment


	﻿Selected patient cohorts
	﻿Statistical analysis
	﻿Ethical considerations
	﻿Results
	﻿Demographic and clinical characteristics of the studied population
	﻿Pharmacologic treatment
	﻿Overview of therapies used over the last two years
	﻿Choice of initial therapy and progression to preventive treatments
	﻿Use of anti-CGRP mAbs


	﻿Disease management
	﻿Role of GP per patient treatment cohort
	﻿Role of GP per number of preventive treatments

	﻿Discussion
	﻿Need for improved diagnosis and accurate coding of migraine diagnoses in the healthcare systems
	﻿Need for improved coordination of care and appropriate referral patterns to neurologists
	﻿Need to address specific needs of patients with associated comorbidities to mitigate risk of progression
	﻿Need to optimize treatment and accelerate access to preventive treatment
	﻿Need to address potential barriers in access to innovative treatments
	﻿Limitations

	﻿Conclusions
	﻿References


